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Section 1.1 Project Summary

001 1 Hardees Pump Station Control

Cutler-Hammer MCC pump station that will provide power for two constant-speed self-priming
pumps. The MCC will operate on a 480 volt, 3 phase, 4 wire, 60 HZ incoming service. The
Supervisory Section will monitor the wetwell level and provide controls for two constant-speed
self-priming pumps in a pump-down mode of operation. The Supervisory Section will operate on
120 volt, I phase, 2 wire. 60 HZ power from the MCC lighting panel.

MCC To Include:

Oty.

Description

I
I
1
2
2z
2
|
|
|

NEMA 1 gasketed motor control center

200 amp main circuit breaker

Current monitoring transducer with 4-20mA output to existing SCADA system
30 amp circuit breaker & three phase TVSS lighting arrestor

100 amp pump circuit breaker with ground fault protection

480/3/60 30.0 HP RVSS with internal bypass

7.5 KVAR PFC Capacitors with blown fuse indicators

External full voltage bypass for automatic emergency operation (one pump only)
30 amp feeder breaker for a remote mounted unit heater

125 amp circuit breaker, 25 KV A lighting transformer and 30 circuit distribution
panelboard.

Supervisory Section To Include:

P B = 1 P2 MM — — — — = —

120 VAC incoming control power circuit breaker

Single phase surge protector

Condensation heater and thermoswitch

Model OI3000 operator interface module

White "Power On" P-T indicating light

Red "High Level” P-T indicating light

Red "Pump Failure” P-T indicating lights

Red "Pump Overtemp” P-T indicating lights

Green "Pump Running” P-T indicating lights

“Hand-Off-Auto™ selector switches

Automatic full voltage bypass emergency operation circuit (one pump only)

“Reset” pushbutton

Running time Meters

“Alarm Silence™ heavy duty. oil tight pushbutton
504370 - Harriman, TN
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15 VDC power supply

12 VDC battery %

12 VDC battery charging circuit

Analog input isolator (Level transducer)

Analog output isolator (Level Signal)

Model LC2000 logic controller

Ethernet IO analog output module

Model MTL intrinsically safe transducer module

Backup high level alarm float switch circuit

Model 1S6 backup high level alarm float switch intrinsically safe barrier
Pump failure detection circuits

High level alarm circuit

Lot of dry alarm & status contacts wired to terminals for the customers existing SCADA
system

4-20ma Level Signal output to existing SCADA system

Wire numbers

002 1 Webb Pump Station Control
Cutler-Hammer MCC pump station that will provide power for three constant-speed self-priming
pumps. The MCC will operate on a 480 volt, 3 phase. 4 wire, 60 HZ incoming service. The
Supervisory Section will monitor the wetwell level and provide controls for three constant-speed
self-priming pumps in a pump-down mode of operation. The Supervisory Section will operate on
120 volt. 1 phase. 2 wire, 60 HZ power from the MCC lighting panel.
MCC To Include:
Qty.  Description
I NEMA | gasketed motor control center
1 200 amp main circuit breaker
] Current monitoring transducer with 4-20mA output to existing SCADA system
3 30 amp circuit breaker & three phase TVSS lighting arrestor
3 100 amp pump circuit breaker with ground fault protection
4 480/3/60 20.0 HP RVSS with internal bypass
3 5 KVAR PFC Capacitors with blown fuse indicators
I External full voltage bypass for automatic emergency operation (one pump only)
| 30 amp feeder breaker for a remote mounted unit heater
| 125 amp circuit breaker, 25 KVA lighting transformer and 20 circuit distribution
panelboard.
Supervisory Section To Include:
| 120 VAC incoming control power circuit breaker
504370 - Harriman, TN
Siemens Water Technologies Page 3
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003 1

Siemens Water Technologies

I Single phase surge protector

| Condensation heater and thermoswitch

1 Model OI3000 operator interface module
| White "Power On" P-T indicating light

1 Red "High Level" P-T indicating light

Red "Pump Failure” P-T indicating lights

Red "Pump Overtemp" P-T indicating lights

Green "Pump Running” P-T indicating lights

“Hand-Off-Auto” selector switches

Automatic full voltage bypass emergency operation circuit (one pump only)
“Reset” pushbutton

Running time Meters

“Alarm Silence™ heavy duty, oil tight pushbutton

15 VDC power supply

12 VDC battery

12 VDC battery charging circuit

Analog input isolator (Level transducer)

Analog output isolator (Level Signal)

Model LC2000 logic controller

Ethernet 1/0 analog output module

Model MTL intrinsically safe transducer module

Backup high level alarm float switch circuit

Model 1S6 backup high level alarm float switch intrinsically safe barrier
Pump failure detection circuits

High level alarm circuit

Lot of dry alarm & status contacts wired to terminals for the customers existing SCADA

— e L) e e o b e et e (00 L0 e GO0 L0 LD

system
| 4-20ma Level Signal output to existing SCADA svstem
| Wire numbers

Woody Street Pump Station Control

Cutler-Hammer MCC pump station that will provide power for three constant-speed self-priming
pumps. The MCC will operate on a 480 volt. 3 phase. 4 wire. 60 HZ incoming service. The
Supervisory Section will monitor the wetwell level and provide controls for three variable-speed
dry-pit pumps in a pump-down mode of operation. The Supervisory Section will operate on 120
volt, 1 phase. 2 wire. 60 HZ power from the MCC lighting pancl.

MCC To Include:
Oty.  Description
I NEMA 1 gasketed motor control center

504370 - Harriman, TN
Page 4
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1 400 amp main circuit breaker

] Current monitoring transducer with 4-20mA output to existing SCADA system

| 30 amp circuit breaker & three phase TVSS lighting arrestor

3 150 amp pump circuit breaker with ground fault protection

3 Mount & Wire Danfoss VFDs with door-mounting kit (supplied by USFCS), one VFD
with x-line bypass motor starter, isolation contactors and a 150V A control power
transformer

| External full voltage bypass for automatic emergency operation (one pump only)

1 125 amp circuit breaker, 25 KVA lighting transformer and 30 circuit distribution
panelboard.

Supervisory Section To Include:

120 VAC incoming control power circuit breaker

Single phase surge protector

Condensation heater and thermoswitch

Model 013000 operator interface module

White "Power On" P-T indicating light

Red "High Level” P-T indicating light

Red "Pump Failure” P-T indicating lights

Red "Pump Overtemp/Sealfail” P-T indicating lights
Green "Pump Running" P-T indicating lights
“Hand-Off-Auto™ selector switches :
Automatic full voltage bypass emergency operation circuit (one pump only)
“Bypass-VFD selector switch

“Reset” pushbutton

Running time Meters

“Alarm Silence™ heavy duty. oil tight pushbutton

15 VDC power supply

12 VDC battery

12 VDC battery charging circuit

Analog input isolator (Level transducer)

Analog output isolator (Speed command and Level Signal)
Model LC2000 logic controller

Ethernet 1/0 analog output module

Model MTL intrinsically safe transducer module

Backup high level alarm float switch circuit

Model 1S6 backup high level alarm float switch intrinsically safe barrier
Pump failure detection circuits

High level alarm circuit

Lot ol dry alarm & status contacts wired to terminals for the customers existing SCADA
svstem

| 4-20ma Level Signal output to existing SCADA system

J Wire numbers

— v — v — p—
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004 1 Hardees Sump Pump Control Panel

This panel will operate on a 230 volt, 1 phase, 2 wire, 60 HZ incoming service.

To Include:

Qty. Description

I NEMA 4X fiberglass wall mounted enclosure with inner door and panel
1 2 HP maximum motor circuit breaker and starter

1 Control power Fuse
I
|
1

Green “Pump Running” indicating light
“Hand-Off-Auto™ selector switch
Float switch circuit

005 1 Webb Sump Pump Control Panel

This panel will operate on a 230 volt. 1 phase, 2 wire, 60 HZ incoming service.

To Include:

Qty.  Description

I NEMA 4X fiberglass wall mounted enclosure with inner door and panel
| Y2 HP maximum motor circuit breaker and starter

| Control power Fuse
I
I
I

Green “Pump Running™ indicating light
“Hand-Off-Auto™ selector switch
Float switch circuit

006 1 Woodyv Street Sump Pump Control Panel

This panel will operate on a 230 volt. T phase. 2 wire. 60 HZ incoming service.

To Include:
Qty.  Description
| NEMA 4X fiberglass wall mounted enclosure with inner door and panel
| Y2 HP maximum motor circuit breaker and starter
504370 - Harriman, TN
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1 Control power Fuse
1 Green “Pump Running” indicating light
I “Hand-Off-Auto” selector switch
I Float switch circuit

007 1 Lot of Field Mounted Equipment

To Include:

Qty. Description

3 Control Systems, Inc. Model 575 Submersible Level Transducer with 60 cable
Model S60 suspended float switches with weight and 60° cable

Model 101 GX drywell float switch

W/P Alarm Horn

Combustible Gas Detector

Hoffman oxidation inhibitors

Stainless Steel cable/clamp assembly

W O W W LI W

008 1 Lot of Spare Parts

To Include:

Qty.  Description

30 2 A MDL fuses

30 Pilot Light Bulbs

1 Control Systems. Inc. Model 575 Submersible 1.evel Transducer with 60 cable
2 IR emitters for Gas Meters

30 4A MDL tuses

30 FNQ-R-5 fuses

10 JI5-150 fuses

Section 1.2 Project Functional Description

HARDEES PUMP STATION

504370 - Harriman, TN
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The control panel will control the operation of two softstart controlled pumps in a pump down mode of
operation based on the wetwell level. A Model 575 submersible level transducer will sense the wetwell level. When
the level rises to the lead pump ON setpoint the lead pump will start. On a falling level, when the level reaches the
lead pump OFF setpoint the lead pump will stop. Only one pump will be allowed to run at a time.

If a pump is not in the “auto” position it will be taken out of the operating sequence. If a pump is required
and the LC2000 controller does not receive a run input with in an adjustable amount of time, the pump will be failed
and taken out of the operating sequence. To reset a failed pump, the “H-O-A” of the failed pump must be placed in
the "Off” position and then returned to the “Auto” position:

The thermal sensors in the pumps are wired to overtemp relays in the control panel. If thermal overload is
sensed, the relay will energize and shut down the pump. If there is a thermal overload, the reset button can be
used to restore the pump.

Pump 1 has a bypass contactor for automatic emergency operation should the softstart fail. A 4-position
switch, SOFTSTART/OFF/LINE/TEST will be used for selecting the mode of operation. In the Softstart position, the
pump will ramp up to speed and than switch to the softstart’s internal, up-to-speed bypass contactor. In the OFF
position, the motor and softstart are disconnected. In the LINE position, the motor is operated at full speed from the
AC power line and power is disconnected from the softstart so service can be performed. In the test position, the
motor is operated at full speed from the AC line power. This allows the softstart to be given an operational test
while continuing to run the motor at full speed in bypass. The contactors are interlocked to prevent the motor from
being connected to the softstart and power line through the by-pass starter simultaneously.

Automatic first-on, first-off alternation will be provided and a time clock alternation will also be provided.
With time clock alternation the controller will alternate the pumps in a lead/lag fashion but at 24-hour intervals so
that each pump retains its lead or lag position for a 24-hour period and then alternates. The “time of alternation” is
programmable by the operator through the time clock block. The time clock is a three function block that can be
operator adjusted to alternate at one, two or three different times each day. It also has “day of the week" control. It
is factory set to alternate seven days of the week at 8:00 AM.

The OI3000 operator interface will display the following:
*  Wetwell Level
e Pump 1 Status
e Pump 2 Status

The OI3000 operator interface will display and annunciate the following alarms:

e Pump1 Failure

e Pump 2 Failure

e Pump 1 Overtemp
Pump 2 Overtemp

e Softstart1 Failure

= Softstart2 Failure

= High Level

* LowlLevel

* Transducer Fail

* High Level (Float)

The keypad on the Q13000 operator interface will allow the operator to set the following setpoints:
s Lead Pump ON/OFF

= High/Low Level Setpoints

e Alternation FOFO with pump fail replace

504370 - Harriman, TN
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Unpowered alarm contacts will be provided for the following:
* Low Level (Transducer)

* High Level (Transducer)

* High Level (Float)

* Pump 1Run

*  Pump 1 Fail

e Pump 1 Overtemp

* Pump 2 Run

« Pump 2 Fall

e Pump 2 Overtemp

WEBB PUMP STATION

The control panel will control the operation of three softstart controlled pumps in a pump down mode of
operation based on the wetwell level. A Model 575 submersible level transducer will sense the wetwell level. When
the level rises to the lead pump ON setpoint the lead pump will start. If the level continues to rise to the lag pump
On setpoint, the lag pump will start. On a falling level, when the level reaches the pump OFF setpoint pumps will
stop. Only two pumps are allowed to run at a time.

If a pump is not in the “auto” position it will be taken out of the operating sequence. If a pump is required
and the LC2000 controller does not receive a run input with in an adjustable amount of time, the pump will be failed
and taken out of the operating sequence. To reset a failed pump, the “"H-O-A" of the failed pump must be placed in
the “Off” position and then returned to the “Auto” position.

The thermal sensors in the pumps are wired to overtemp relays in the control panel  If thermal overload is
sensed, the relay will energize and shut down the pump. If there is a thermal overload, the reset button can be
used to restore the pump.

Pump 1 has a bypass contactor for automatic emergency operation should the softstart fail. A 4-position
switch, SOFTSTART/OFF/LINE/TEST will be used for selecting the mode of operation. In the Softstart position, the
pump will ramp up to speed and than switch to the softstart’s internal, up-to-speed bypass contactor. In the OFF
position, the motor and softstart are disconnected. In the LINE position, the motor is operated at full speed from the
AC power line and power is disconnected from the softstart so service can be performed. In the test position, the
motor is operated at full speed from the AC line power. This allows the softstart to be given an operational test
while continuing to run the motor at full speed in bypass. The contactors are interlocked to prevent the motor from
being connected to the softstart and power line through the by-pass starter simultaneously.

Automatic first-on, first-off alternation will be provided and a time clock alternation will also be provided.
With time clock alternation the controller will alternate the pumps in a lead/lag fashion but at 24-hour intervals so
that each pump retains its lead or lag position for a 24-hour period and then alternates. The "time of alternation” is
programmable by the operator through the time clock block. The time clock is a three function block that can be
operator adjusted to alternate at one, two or three different times each day It also has "day of the week” control. It
is factory set to alternate seven days of the week at 8:00 AM.

The OI3000 operator interface will display the following:
e Wetwell Level

» Pump 1 Status

e Pump 2 Status

e Pump 3 Status

504370 - Harriman, TN
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The 013000 operator interface will display and annunciate the following alarms:
e Pump 1 Failure
Pump 2 Failure
Pump 3 Failure
Pump 1 Overtemp
Pump 2 Overtemp
Pump 3 Overtemp
Softstart1 Failure
Softstart2 Failure
Softstart3 Failure
High Level

Low Level
Transducer Fail

» High Level (Float)

The keypad on the OI3000 operator interface will allow the operator to set the following setpoints:
e Lead Pump ON/OFF

* Lag Pump ON/OFF

» High/Low Level Setpoints

* Alternation FOFO with pump fail replace

Unpowered alarm contacts will be provided for the following:
* Low Level (Transducer)
e High Level (Transducer)

* High Level (Float)

Pump 1 Run
e Pump 1 Fail
e Pump 1 Overtemp
e Pump 2 Run
*  Pump 2 Fail
e Pump 2 Overtemp
e  Pump 3 Run
e Pump 3 Fail

e Pump 3 Overtemp

WOODY STREET PUMP STATION

The control panel will control the operation of three VFD controlled pumps in a pump down mode of
operation based on the wetwell level. A Model 575 submersible level transducer will sense the wetwell level. When
the level rises to the lead pump ON setpoint the lead pump will start. If the level continues to rise to the lag pump
On setpoint, the lag pump will start. On a falling level, when the level reaches the pump OFF setpoint the pumps
will stop. Only two pumps are allowed to run at a time.

The control sequence starts/stops and controls the speed of the pumps through the variable frequency
drives. The speed of the pumps will be based on the wetwell level, on rising level the speed increases and on
falling level the speed decreases.

If a pump is not in the “auto” position it will be taken out of the operating sequence. If a pump is required
and the LC2000 controller does not receive a run input with in an adjustable amount of time, the pump will be failed

504370 - Harriman, TN
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and taken out of the operating sequence. To reset a failed pump, the "H-O-A" of the failed pump must be placed in
the "Off” position and then returned to the “Auto” position.

The moisture and thermal sensors in the pumps are wired in series through normally closed contacts that
energize a relay in the control panel. If either contact opens, the relay will de-energize and shut down the pump. If
there is a thermal overload, the reset button can be used to restore the pump. However, if there is a moisture
problem, the reset button cannot restore the pump as the switch in the pump is non-resettable and will need to be
replaced.

Pump 1 has a bypass contactor for automatic emergency operation should the drive fail. A 4-position
switch, DRIVE/OFF/LINE/TEST will be used for selecting the mode of operation. In the DRIVE position, the pump
will be operated at an adjustable speed from the controller. In the OFF position, the motor and drive are
disconnected. In the LINE position, the motor is operated at full speed from the AC power line and power is
disconnected from the drive so service can be performed. In the test position, the motor is operated at full speed
from the AC line power. This allows the drive to be given an operational test while continuing to run the motor at full
speed in bypass. The contactors are interlocked to prevent the motor from being connected to the drive and power
line through the by-pass starter simultaneously.

Automatic first-on, first-off alternation will be provided and a time clock alternation will also be provided.
With time clock alternation the controller will alternate the pumps in a lead/lag fashion but at 24-hour intervals so
that each pump retains its lead or lag position for a 24-hour period and then alternates. The “time of alternation” is
programmable by the operator through the time clock block. The time clock is a three function block that can be
operator adjusted to alternate at one, two or three different times each day. It also has “day of the week" control. It
is factory set to alternate seven days of the week at 8:00 AM.

The OI3000 operator interface will display the following:
*  Wetwell Level

Pump 1 Status

Pump 2 Status

* Pump 3 Status

L

The 013000 operator interface will display and annunciate the following alarms:
e Pump 1 Failure

e Pump 2 Failure

e Pump 3 Failure

e Pump 1 Overtemp/Sealfail

e Pump 2 Overtemp/Sealfail

e Pump 3 Overtemp/Sealfail

e VFD 1 Failure

e VFD 2 Failure

e VFD 3 Failure

+ High Level

e Low Level

e Transducer Fail

* High Level (Float)

The keypad on the Q13000 operator interface will allow the operator to set the following setpoints:
e Lead Pump ON/OFF

» Lagl Pump ON/OFF

* High/Low Level Setpoints

504370 - Harriman, TN
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Alternation FOFO with pump fail replace

Ramp extremities

Unpowered alarm contacts will be provided for the following:

Low Level (Transducer)
High Level (Transducer)
High Level (Float)

Pump 1 Run

Pump 1 Fail

Pump 1 Overtemp/Sealfail
Pump 2 Run

Pump 2 Fail

Pump 2 Overtemp/Sealfail
Pump 3 Run

Pump 3 Fail

Pump 3 Overtemp/Sealfail

Siemens Water Technologies
5043705Y5001 . doc
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0O&M Bill Of Material

) ] Print Date: 7/28/2006
Project Name: HARRIMAN TN-HARDEES WEBB WOO
Project Number: 504370
Page 1 of 1
Task 7040
Task Name: Separate Parts (Field Mounted)
Quantity Manufacturer Name Manufacturer Part Number
1 SCOTT INSTRUMENTS 096-2190
CALIBRATION KIT FOR 4688IR TRANSMITTER
3 SCOTT INSTRUMENTS 096-2709
RAIN SHEILD FOR 4688IR TRANSMITTER
3 SCOTT INSTRUMENTS A6881R-1-2-1-2-1-1-1
TRANSMITTER. INFRARED COMBUSTIBLE GAS
3 AMETEK 575-PB-0006-NHS-60FT
TRANSMITTER. SUBMERSIBLE LEVEL w/HASTELLOY DIAPHRAGM
3 USFCS 6011060010
FLOAT/FLOOD SWITCH. 101GX. NEMA 4X
3 USFCS 6014400020
A 1000 316SS Clamps and Cable Suspension Kit 21 FT
3 ANCHOR SCIENTIFIC 8031360061
Float. Susp.. LSA-2-wire roto NO. 60 fi.
=~ 3 EDWARDS SIGNAL 877-E1
HORN. ALARM. 12VDC. NEMA 4X W/BLACK BOX
0 HOFFMAN A-HCI0E

CORROSION PREVENTER. FOAM . 10CUFT CAPACITY
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Project Name: HARRIMAN TN-HARDEES WEBB WOO

Print Date:

Project Number: 504370'

7/28/2006

Page 1 of 1

Task 7050
I'ask Name: Spare Parts
Quantity Manufacturer Name Manufacturer Part Number
2 SCOTT INSTRUMENTS 096-2193
IR EMITTER FOR 4688IR TRANSMITTER
30 SYLVANIA 120MB
LT BULB 120V 120MB / SYLVANIA
| AMETEK 575-PB-0006-NHS-60FT
IRANSMITTER, SUBMERSIBLE LEVEL w/HASTELLOY DIAPHRAGM
30 BUSSMANN FNQ-R-5
FUSE. 5 AMP, Slow Blo Rej. Type, Class CC. 600V. 200KAIC
10 BUSSMANN JIS-150
FUSE. 150A. 600V
30 BUSSMANN MDIL.-1/2
FUSE. 1/2 AMP. Slow Blo
30 BUSSMANN MDI -4

FUSE. 4 AMP. Slow Blo. 200A@250V/10KA@ 125V
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Task 7061
Task Name: Hardees Pump Station
Quantity Manufacturer Name Manufacturer Part Number
1 PHOENIX CONTACT 0441504
GROUND BLOCK. USLKG 5. 50 PCS PER PKG
] ALLEN BRADLEY 1606-X1.P50B
POWER SUPPLY.120-240VAC IN.12-15VDC ADJ OUT 3. 4A@15V.50W
] PHOENIX CONTACT 2814016
LOOP POWERED 4-20 MA 1ISOLATOR. MCR-1CLP-I/1-00
4 PHOENIX CONTACT 2966906
RELAY.SPDT. 12VDC, 6A. PLC-RSC-12DC/21 2966896 + 2961150
o PHOENIX CONTACT 2967235
RELAY.DPDT 12VDC 6A. PLC-RSC-12DC/21-21
4 PHOENIX CONTACT 3004171
TERMINAL. FUSE HOLDER UK 6.3HESI
57  PHOENIX CONTACT 3004362
N . I'B. UL. 600V. 30A. 10-30AWG. GRY. 6.2MM, UKSN
N PHOENIX CONTACT 3602776
SURGE PROTECTOR (PT2-PE/S-120AC-ST) & PT-BE/FM Base. Labels
] USFCS 6013160002
1S6 INTRINSICALLY SAFE MODULE- 1.1,
2 REDINGTON 711-0160
METER RUN TIME 120VAC. 2.93" DIAMETER ROUND
| MTL 7728+
INTRINSIC BARRIER 4-20mA
3 SOQUARE-D 9001-KAl
PUSHBUTTON. SEL . SW. INO.INC. CONTACT BLOCK. 10A
3 SQUARE-D 9001SKRIBHI3
PUSHBUTTON. INO/INC. MOMENTARY. BLK. FULL
2 SQUARE-D Q00 1SKS461FBH?2
SWITCH. 3 POS SELECTOR. 4X. w/GLOVED HANDLE
] SQUARE-D 9001SKSE8FBH3
SWITCH. 4 POS SELECTOR. 4X. w/GLOVED HANDLIE=
2 SQUARE-D 9001-SKT138G31
DO NOT USLE - USE 9001SKT38G31
5 SQUARE-D 9001SKT38R31
PILOT LIGHT. PTT. 120VAC/DC. FV. RED. 30mm. NEMA 4X
| SOQUARE-D QO0TSKT38W 31
PILOT LIGHT. PTT. 120VAC/DC FV. WHITE. 30mm. NEMA 4X
BATTERY VOLTAGE UPS w/POWER FAIL & 1.OW CURRENT
1 LISIFCS ILK-AIRAO4-BI
~ Ethernet 'O 8ALD AQ. 4-20 mA
| USEFCS ILK-DISDOS-BL

FTHERNET FO DISCRETE.8IN & 8 OUT. 12-24VAC/DC. 1A
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Task 7061
Task Name: Hardees Pump Station
Quantity Manufacturer Name Manufacturer Part Number
] USFCS ILK-1ISOLINK-1
POWER SUPPLY, ANALOG INPUT. LOOP ISOLATOR. CIS-00-B
1 USFCS ILK-LC2000-131
1.C2000 LOGIC CONTROLLER. 12DI, 8DO, 6 Al. USFCS LABEL
1 USFCS ILK-O13000
013000 OPERATOR INTERFACE
1 CUTLER HAMMER MCC-504370-HARDEES
MCC PER QUOTE MPY 10822H501
3 BUSSMANN MDL-1/2
FUSE. 1/2 AMP. Slow Blo
1 BUSSMANN MDL-4
FUSE., 4 AMP. Slow Blo, 200A@250V/10KA@ 125V
1 POWERSONIC PS-1270
BATTERY 12VOLT. 7 AH
3 SQUARE-D QOUI10
CB 1POLE 10AMP
13 IDEC RR3B-UL AC120V
Relav 3PDT 120VAC, IND LIGHT
] IDEC RTE-B2AF20
TIMER. SIGNAL-TRIGGERED. OFF-DELAY. 0.1S-600H. 100-240VAC
| CHROMALOX SLA-4-5-85/100P-36-120V-100W
100W., 4x5. 36" LEADS, 120V, w/PSAS & 85-100F T-STAT
) DIVERSIFIED ELECTRONICS SPM-120-ADA
Relay Motor Temp Alarm
| IDEC SR2P-05
Socket. 8-pin Octal. Snap-mount/surface mount. Raised
14 IDEC SR3B-05
Socket. 11 Blade. Snap-Mount/Surface Mount
2 IDEC SR3P-05
Socket. I1-pin Octal. Snap-Mount/Surface Mount. Raised
I CUTLER HAMMER SUP PANEL-504370-HHARDEES

SUPERVISORY PANEL PER QUOTE MPY10822H501
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Task 7062
Task Name: Webb Pump Station
Quantity Manufacturer Name Manufacturer Part Number
| PHOENIX CONTACT 0441504
GROUND BLOCK, USLKG 5, 50 PCS PER PKG
1 ALLEN BRADLEY 1606-XLP50B
POWER SUPPLY.,120-240VAC IN.12-15VDC ADJ OUT.3.4A@15V.50W
] PHOENIX CONTACT 2814016
1.OOP POWERED 4-20 MA ISOLATOR. MCR-1CLP-1/1-00
4 PHOENIX CONTACT 2966906
RELAY.SPDT, 12VDC. 6A. PLC-RSC-12DC/21 2966896 + 2961150
7 PHOENIX CONTACT 2067235
RELAY.DPDT 12VDC 6A. PLC-RSC-12DC/21-21
4 PHOENIX CONTACT 3004171
TERMINAL. FUSE HOLDER UK 6.3HESI
69 PHOENIX CONTACT 3004362
P TB. UL. 600V, 30A. 10-30AWG. GRY. 6.2MM. UKSN
1 PHOENIX CONTACT ) 5602776
SURGE PROTECTOR (PT2-PE/S-120AC-ST) & PT-BE/FM Base. Labels
1 USFCS 6013160002
1S6 INTRINSICALLY SAFE MODULE- U.L.
3 REDINGTON 711-0160
METER RUN TIME 120VAC. 2.93" DIAMETER ROUND
ML 7728+
INTRINSIC BARRIER 4-20mA
3 SQUARE-D 9001-KAl
PUSHBUTTON. SEL . SW. INO.INC. CONTACT BLOCK. 10A
4 SQUARE-D 9001SKRIBHI13
PUSHBUTTON. INO/INC. MOMENTARY.BLK. FULL
3 SQUARE-D 900 1SKS461FBH2
SWITCH. 3 POS SELECTOR. 4X. w/GLOVED HANDLI
1 SQUARE-D 9001SKS88FBH3
SWITCH. 4 POS SELECTOR. 4X. w/GLOVED HANDLE
3 SOUARE-D 9001-SKT38G31
DO NOT USE - USE 9001SKT38G31
7 SOUARE-D Q001SKT538R31
PILOT LIGHT. PTT. 120VAC/DC. FV. RED. 30mm. NEMA 4X
| SQUARE-D QOOISKT38WS 1
PILOT LIGHT. PTT. 120VAC/DC FV. WHITE. 30mm. NEMA 4X
1 IRANSTRONICS BVUPSI2PE-10
BATTERY VOLTAGE UPS w/POWER FAIL & LOW CURRENT
| USECES 1LK-AISAD4-BI
- Ethernet V'O 8AL4 AO. 4-20 mA
| USFCS H.K-DI8DOS-BI

FTHERNET VO DISCRETE.8 IN & 8 OUT. 12-24VAC/DC. 1A
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Task Name: Webb Pump Station
Quantity Manufacturer Name Manufacturer Part Number
1 USFCS ILK-ISOLINK-1
POWER SUPPLY. ANALOG INPUT, LOOP ISOLATOR. CIS-00-B
] USFCS ILK-LC2000-131
LC2000 LLOGIC CONTROLLER. 12D1. 8DO. 6 Al. USFCS LABEL
] USFCS ILK-013000
013000 OPERATOR INTERFACE
1 CUTLER HAMMER MCC-504370-WEBB
MCC PER QUOTE MPY10822H501
3 BUSSMANN MDIL.-1/2
FUSE. 1/2 AMP. Slow Blo
] BUSSMANN MDI -4
FUSE., 4 AMP. Slow Blo, 200A@250V/10KA@ 125V
] POWERSONIC PS-1270
BATTERY 12VOLT. 7 AH
4 SQUARE-D QOUI110
CB 1POLE 10AMP
| IDEC RR3B-UL ACI120V
Relay 3PDT 120VAC. IND LIGHT
1 IDEC RTE-B2AF20
I'MER. SIGNAL-TRIGGERED. OFF-DELAY. 0.1S-600H. 100-240VAC
1 CHROMALOX SLA-4-5-85/100P-36-120V-100W
10OW. 4x5. 36" LEADS. 120V. w/PSAS & 85-100F T-STAT
3 DIVERSIFIED ELECTRONICS SPM-120-ADA
Relay Motor Temp Alarm
l IDEC SR2P-05
Socket. 8-pin Octal. Snap-mount/surface mount. Raised
18 IDEC SR3B-05
Socket. 11 Blade. Snap-Mount/Surface Mount
3 IDEC SR3P-05
Socket. 11-pin Octal. Snap-Mount/Surface Mount. Raised
1 CUTLER HAMMER SUP PANEL-304370-WEBB

SUPERVISORY PANEL PER QUOTE MPY 108221501
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Task Name: Woody Street Pump Station
Quantity Manufacturer Name Manufacturer Part Number
1 PHOENIX CONTACT 0441504
GROUND BLOCK. USLKG 5, 50 PCS PER PKG
1 ALLEN BRADLEY 1606-XLP50B
POWER SUPPLY.120-240VAC IN.12-15VDC ADJ OUT.3. 4A@15V.50W
4 PHOENIX CONTACT 2814016
LOOP POWERED 4-20 MA ISOLATOR, MCR-1CLP-1/1-00
7 PHOENIX CONTACT 2966906
RELAY. SPDT. 12VDC. 6A. PLC-RSC-12DC/21 2966896 + 2961150
7 PHOENIX CONTACT 2967235
RELAY.DPDT 12VDC 6A. PLC-RSC-12DC/21-21
4 PHOENIX CONTACT 3004171
B TERMINAL. FUSE HOLDER UK 6.3HESI
66  PHOENIX CONTACT 3004362
. TB. UL. 600V. 30A. 10-30AWG, GRY, 6.2MM. UK3N
1 PHOENIX CONTACT 5602776 .
SURGE PROTECTOR (PT2-PE/S-120AC-ST) & PT-BE/FM Base. L.abels
1 USFCS 6013160002
IS6 INTRINSICALLY SAFE MODULE- U L.
3 REDINGTON . 711-0160
METER RUN TIME 120VAC. 2.93" DIAMETER ROUND
1 MTL 7728+
INTRINSIC BARRIER 4-20mA
g SOUARE-D 9001-KAT
PUSHBUTTON. SEL . SW. INO.INC. CONTACT BLOCK. 10A
4 SOUARE-D 9001SKRIBHI3
PUSHBUTTON. INO/INC. MOMENTARY. BLK. FULL
3 SQUARE-D 9001 SKS46FBH2
SWITCH. 3 POS SELECTOR. 4X. w/GLOVED HANDILE
] SOQUARE-D 9001SKS88FBH3
SWITCH. 4 POS SELECTOR. 4X. w/GLOVED HANDLE
3 SQUARE-D QOOT-SKT38G31
DO NOT USE - USE 9001SKT38G31
7 SOUARE-D QO0ISKT38R31
PILOT LIGHT. PTT. 120VAC/DC. FV. RED. 30mm. NEMA 4X
i SOUARE-D QO0TSKT38W 31
PILOT LIGHT. PTT. 120VAC/DC FV. WHITE. 30mm. NEMA 4X
1 IRANSTRONICS BVUPSI2PE-10
BATTERY VOLTAGE UPS w/POWER FAIL & LOW CURRENT
| LUSFCS IK-AISAOL-BI
— Ethernet 'O 8AY AO. 4-20 mA
1 USECS 1LK-DISDOS-BI

ETHERNET VO DISCRETE8 IN & 8 OUT. 12-24VAC/DC. 1A
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Task 7063
I'ask Name: Woody Street Pump Station
Quantity  Manufacturer Name Manufacturer Part Number
1 USFCS ILK-ISOLINK-1
POWER SUPPLY. ANALOG INPUT, LOOP ISOLATOR. CIS-00-B
1 USFCS ILK-LC2000-131
LC2000 LOGIC CONTROLLER. 12D1, 8D0O, 6 Al. USFCS LABEL
1 USFCS 1LK-O13000
013000 OPERATOR INTERFACE
I CUTLER HAMMER MCC-504370-WOODY
MCC PER QUOTE MPY 10822H501
3 BUSSMANN MDL-1/2
FUSE. 1/2 AMP, Slow Blo
1 BUSSMANN MDL-4
FUSE. 4 AMP. Slow Blo. 200A@250V/10KA@ 125V
1 POWERSONIC PS-1270
BATTERY 12VOLT. 7 AH
4 SQUARE-D QOU110
CB 1POLE 10AMP
26 IDEC RR3B-UL ACI120V
Relav 3PDT 120VAC. IND LIGHT
] IDEC RTE-B2AF20
TIMER. SIGNAL-TRIGGERED. OFF-DELAY. 0.18-600H. 100-240VAC
| CHROMALOX SLA-4-5-85/100P-36-120V-100W
100W_ 4x5, 36" LEADS. 120V. w/PSAS & 85-100F T-STAT
| IDEC SR2P-05
Socket. 8-pin Octal. Snap-mount/surface mount. Raised
27 IDEC SR3B-05
Socket. 11 Blade. Snap-Mount/Surface Mount
1 CUTLER HAMMER SUP PANEL-504370-WOODY

SUPERVISORY PANEL PER QUOTE MPY10822H501
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Task Name: Hardces Sump Pump
Quantity Manufacturer Name Manufacturer Part Number
| PAKTRON 104MACQRLI150
RC SNUBBER, Q-ARC, .1uF +-20%, 125VAC, 150 OHM.UL
1 BUSSMANN 16220-1
POWER DISTRIBUTION BLOCK. 1 POLE. 1-#14-2/0 & 4-#14-#4
1 BUSSMANN 16220-2
POWER DISTRIBUTION BLOCK. 2 POLE. 1-#14-2/0 & 4-#14-#4
| PHOENIX CONTACT 2066197
RELAY PLC RSC-120UC3/21. 120V 2966032 + 2961118
4 PHOENIX CONTACT 3004362
TB. UL. 600V, 30A. 10-30AWG. GRY. 6.2MM. UK5N
I SQUARE-D 8536SCO3V02S
MS. SZ |. NEMA. 3P. 120V COIL
1 SQUARE-D 9001SKP38G31
- PILOT LIGHT, STD, 120VAC/DC FV., GRN CAP. 30mm. NEMA 4X
1 SQUARE-D 9001SKS46BH 13
SELECTOR SWITCH.3POSNON-ILLUM.BLACK.INO/NC.(KA1)SIDE#2
1 GENERAL ELECTRIC 9L1SFCBO0OI
Arrestor Surpe | Phase
1 STAHLIN BP1816AL.
PANEL. ALUMINUM. FOR 18 X 16 ENCLOSUREL
1 BUSSMANN CHECIDI
FUSE HOLDER. 1P. w/INDICATOR
1 BUSSMANN CPB162-1
COVER. POWER DIST. BLOCK. 1 POLE FOR 162 SERIES
| BUSSMANN CPB162-2
COVER. POWER DIST BLOCK. 2 POLE FOR 162 SERIES
1 SQUARE-D FAL22015
CB. 240V. 15A. 2P. 10 KAIC @@ 240V. 4 AWG MAX
3 SQUARE-D FB 6.75
THERMAL OVERLOAD. QUICK TRIP. 4.73-5.25 AMPS
1 BUSSMANN FNQ-R-5
FUSIE. 5 AMP. Slow Blo Rej. Type. Class CC. 600V, 200KAIC
1 STAHLIN RII8I16IIPLW
ENCL N4X. FIBERGLASS. 18 X 16 X 9. W/1816DI- PNL
] IDEC RTE-B2AIF20
TIMER. SIGNAL-TRIGGERED. OFF-DELAY. 0.15-6001. 100-240VAC
| IDEC SR3B-05

Socket. 11 Blade. Snap-Mount/Surface Mount
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Task 7065
Task Name: Webb Sump Pump
Quantity  Manufacturer Name Manufacturer Part Number
1 PAKTRON 104MACQRLI150
RC SNUBBER. Q-ARC, .1uF +-20%. 125VAC. 150 OHM.UL
1 BUSSMANN 16220-1
POWER DISTRIBUTION BLOCK. 1 POLE. 1-#14-2/0 & 4-#14-#4
| BUSSMANN 16220-2
POWER DISTRIBUTION BLOCK. 2 POLE. 1-#14-2/0 & 4-#14-#4
] PHOENIX CONTACT 2966197
RELAY PLC RSC-120UC3/21. 120V 2966032 + 2961118
4 PHOENIX CONTACT 3004362
TB, UL. 600V. 30A. 10-30AWG. GRY. 6.2MM. UK5N
| SQUARE-D 8536SC03V02S
MS. §Z 1. NEMA. 3P, 120V COIL
] SQUARE-D 9001SKP38G31
- PILOT LIGHT. STD. 120VAC/DC FV. GRN CAP. 30mm. NEMA 4X
] SQUARE-D 9001SKS46BH13
SELECTOR SWITCH.3POS.NON-ILLUM.BLACK.INO/NC.(KA1)SIDE#2
1 GENERAL ELECTRIC 91.15FCB0O01
Arrestor Surge | Phase
1 STAHLIN BPI8S16AL
PANEL. ALUMINUM. FOR 18 X 16 ENCLOSURE
1 BUSSMANN CHCCIDI
FUSE HOLDER. 1P. w/INDICATOR
1 BUSSMANN CPB162-1
COVER. POWER DIST. BLOCK. 1 POLE FOR 162 SERIES
| BUSSMANN CPB162-2
COVER. POWER DIST BLOCK. 2 POLLE FOR 162 SERIES
] SQUARE-D FAL22015
CB. 240V. 15A. 2P. 10 KAIC @ 240V. 4 AWG MAX
3 SQUARE-D B 6.75
THERMAL OVERLOAD. QUICK TRIP. 4.73-5.25 AMPS
| BUSSMANN FNQ-R-5
FUSE. 5 AMP. Slow Blo Rej. Tvpe. Class CC. 600V. 200KA1C
| STAHLIN RINRI6GHPLW
ENCL N4X. FIBERGLASS. 18 X 16 X 9. W/I816DIF PNL
IDEC RTE-B2AF20
I'IMER. SIGNAL-TRIGGERED. OFF-DELAY. 0.15-600H. 100-240VAC
| IDEC SR3B-05

Socket. 11 Blade. Snap-Mount/Surface Mount
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Task 7066
Task Name: Woody Street Sump Pump
Quantity  Manufacturer Name Manufacturer Part Number
] PAKTRON 104MACQRLI50
RC SNUBBER, Q-ARC, .1uF +-20%., 125VAC, 150 OHM.UL
] BUSSMANN 16220-1
POWER DISTRIBUTION BLOCK., 1 POLE, 1-#14-2/0 & 4-#14-#4
] BUSSMANN 16220-2
POWER DISTRIBUTION BLOCK. 2 POLE. 1-#14-2/0 & 4-#14-#4
1 PHOENIX CONTACT 2066197
RELAY PLC RSC-120UC3/21. 120V 2966032 + 2961118
1 PHOENIX CONTACT 3004362
TB. UL. 600V. 30A. 10-30AWG, GRY. 6.2MM. UKS5N
1 SQUARE-D 8536SC0O3V02S
MS. SZ 1. NEMA. 3P. 120V COIL
1 SQUARE-D 9001SKP38G31
PILOT LIGHT. STD. 120VAC/DC FV, GRN CAP. 30mm. NEMA 4X
| SQUARE-D 9001SKS46BH13
SELECTOR SWITCH.3POSNON-ILLUMBLACK.INO/NC.(KAI1)SIDE#2
GENERAL ELECTRIC 9L.15FCBOO1
Arrestor Surge 1 Phase
1 STAHLIN BPI8I6AL
PANEL. ALUMINUM. IFOR 18 X 16 ENCLOSURE
] BUSSMANN CHCCI1DI
FUSE HOLDER. 1P. w/INDICATOR
1 BUSSMANN CPB162-1
COVER. POWER DIST. BLOCK. I POLE FOR 162 SERIES
1 BUSSMANN CPB162-2
COVER. POWER DIST BLOCK. 2 POLE FOR 162 SERIES
1 SOQUARE-D FAL22015
CB.240V_ 15A.2P. 10 KAIC /@ 240V. 4 AWG MAX
3 SQUARE-D FB 6.75
ITHERMAL OVERLOAD. QUICK TRIP. 4.73-5.25 AMPS
1 BUSSMANN FFNQ-R-5
FUSE. 5 AMP. Slow Blo Rej. Tyvpe. Class CC. 600V, 200KAIC
1 STAHLIN RJISIGHPLW
ENCL N4X. FIBERGLASS. 18 X 16 X 9. W/I816DF PNL
| IDEC RTE-B2AF20
TIMER. SIGNAL-TRIGGERED. OFF-DELAY. 0.1S-600H. 100-240VAC
] IDEC SR3B-05

Socket. 11 Blade. Snap-Mount/Surface Mount
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Application Note

1606-XLP30B

with DC 12...15V/50W

« Mounted and connected in record time, no
tools required

« World-wide approvals ( ce s @ )
for industry

« Tiny: WxHxD =45 x 75 x 9Ilmm
DC 15V (with jumper)

AC 100240V (Wide Range), 476311z
Admiss. hmits AC 85264V (DC 85 375V)

Inpul current <1.0A (@ AC 100V, 50W P}

<0.6A (@ AC 196V. 50W P,,)

out
External fusing Unit has internal (not accessible) iput fuse. No other

protection required. In order to meet local requitements.
please consult local codes and regulations for proper in-

stallation

Tm nsient |mmuml\

Iransient resistance ace to VDE 0160/ W2
(7507 / 1.3ms). over entire load range.
IT(!ms @ AC Z?('\' 12v/ I"\
97ms @ AC 196V, 12V /4 2A
17ms (@ AC 100V 12V /4 2A

Hold-up time
(see dhagram below)

(AC 230V_ 12V /4 2A)
(see also diagram below)
Losses np 6W (AC 230V, 12V /4.2A)
appr. 600.000h acc_ to Siemensnorm SN29500
(12V/32A.AC 230V, T +40°C)

EfMciency

tvp. 90%

MTBF (Rehabihny )
amb -
Prior to shipment. every unit undergoes the following tests in order 10 1solate any de-
fective units which might sutler an carly fmlure

Run-mn/bum-mn (Full load. T, = +60°C_ on/olf cvele)

Funcuional test ( 1O0%%)

@ Allen-Bradiey

+ Adjustable output voltage:
DC 12...15V(without jumper) resp.
DC 15V (with jumper)

« 100...240V Wide Range Input

Construction, Mechanics, Installation =
Robust plastic housing (US Patent No. D442, 9238), fine »enulatlon uld on lhrcc
housing sides 1o keep out small parts (e.g. screws). [P20

Dimensions and weight
= WxHxD 45mm x 75mm x 91lmm (+ DIN Rail))
Weight "b(Jg

Mounting onentahon Tl.cgor 'ﬁ [ “Output’)

Ventilaton/Cooling Nunnai mn»LanL no fan required

Free space [ cooling recommended: 25mm on sides with ventilation grid

Easy snap-on mounting onto the DIN-rail (TS35/7.5 or TS35/15)
Unit sits eatel\ and firmly on the rail. no tols required even to remove

Connection by Spring Clamp terminals. uniformly firm hold, vibra-

tion-resistant and mamntenance-free
Wire strip length
= Wire Size InputOutput Stranded 28 12 AWG (03 2.5 mm?),
Sohd 28 12 AWG (03, 4 mm?)
Design details - for }B[lriud\ :mlﬂg? o
= All terrminals are easy 1o reach as mounted on the front panel.
= Input and output are strictly apart from each other (nput below. output above ) and

6mm (0 24in) recommended

so cannol be mixed up
Mounting and connection do not require any screwdriver
—» Easv. quick. durable and rchable stallaton
= A jumper (output tenmimal ) serves Lo adjust the output voltage
{12V resp. 15V}

Rockwell
ufomation

Publication 1606-APO0SA EN-E March 2003
PDF Library No. 567 Rev.: 2003




2 Application Note

Output voltage

= preset

Voltage regulation

Ripple/Noise
Overvoltage prot. (OVP)

Qutput noise suppression

Rated continuous loading

*  power reserve

Overload behavior

Protection

Derating

Power back immunity

without jumper. DC 1215V (adj. by front panel
potentiometer, adj. range guaranteed),

with jumper: 15V +3.5%,

without jumper: 12V £ 0.5%

static <1% @ Vg = 12V

static < 1.5% @ V= 15V,

dynamic 3% V., over all

<100mVpp  (20MHz bandwidth, 50 Q measurement)
<20V

Radiated EMI values below ENS0081-1, even when using
long (>2m), unscreened output cables

at convection cooling:

max. l, =42A @ Vo =12V,

max. ;= 34A @ Vo, = 15V,

detanls see derating diagram below

max. 10%(depending on V, ),

details see diagram "output characteristic’ below
Straight V/1 charactenstic (depending on V).
details see diagram 'output characteristic’ below
Unit is protected against (also permanent) short-circuit,
overload and open-circuit

depending on built-in orientation;

see diagram below

v

Operating indicator

Output characteristic V., /1

Green LED (DC ON)

Efficiency

out

(typ.) (@ Vo = 12V, typ.)
16 - 95
14 b,
- \ d 5
-2 I T I YN
? . ] s { } -g-an
sl YIREE
N /
] (Y .
) Y

2 3 4
Cuitput current lout 4]

02 06 1 14 1B 27 26 3 34 318 a2

Output cument lout |4

5 £

Environmental Data, EMC, Safety

Ambient temperature range (measured 25 mm below unit)

= storage/transport -25°C ... +85°C

*  operation -10°C _.. +70°C (for derating see diagram below)
Humidity a max. 95% (without condensation)
Electromagnetic EN 50081-1 (includes EN 50081-2)

Class B (EN 55011, EN 55022) incl. Annex A thanks to
noise suppression

EN 61000-6-2 (includes EN 55024)

emissions (EME)

Electromagnetic
immunity (EMI)

Safe low voltage. SELV (EN 60950, VDEO100/T 410), PELV (EN 50178)
Prot. class/degree: Class 1 (EN 60950}/ IP20 (EN 60529)

The PSU complies with all major safety approvals for EU (EN 60 950,

EN 60204-1. EN 50178), USA (UL 60950, E137006, UL508 LISTED, E198865),
Canada (CAN/CSA-C22.2 No 60950 [CUR],CAN/CSA-C22 2 No. 14 [CUL]).
Operation on I'T networks: The unit is designed to operate on 1T networks. The unit
may still deliver a hazardous voltage afier the fuses are tripped.

Derating Hold-up time with ACin

of output power (at V., = 12V, typ. and min.)
50 1— s oy T e .
A
50 -t W —— 11—
STa0 L E e o
= ~ i 3
3 u
S - = 4
230 +—H - F b E | - o
f; iM—mntmg [V . E"’ L
S j— BIOVACn Ao Ao Al | lE F ] / ] P
[150262vACH Aa Aa Ab / e
[100-375VDCn Az Aa Ab| : - | Py
10 4 } L~ |
| 8svoom Ab Bb Be| e 1 #5mn
O . . .-

0 0 10 20 30 40 50 60 70 B 105 125 a8 168 w208 225

Ampent termperature | ] e B VAW

Speaifications vahd for 230V AC mput voltage. 125°C ambient temperature. and 5 min run-in time. unless otherwise stated They are subject to change without pror notice.

www.rockwellautomation.com
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Bussmanne

Power Distribution & Terminal Blocks PDB
Power Distribution Blocks
600 Volt AC or DC

Catalog Symbol: Fower Distribution Blocks
Voltage Rating: 600 Volts AC or DC maximum
Agency Information:

UL Recognized. Guide XCFR2, File E221592

CSA Certified, Class 6228-01, File 15364

Example: A 3-pole, 16023 series is 16023-3. The line side
of the device has (1} conductor opening per pole that accepts
350kemil - #6 CU/AL. The load side of the device has (6)
conductor openings per pole that each accepts #4 - #14 CU
or #4 - #12 AL

Power Distribution Blocks (600V) Catalog Data

Connector -
Catalog Connection o o o Matenal and 23 ]
Number 1-Pole 2-Pole 3-Pole 4-Pole Line B Ampacity 2 o
NA 7 -3 4 : 1 8AL AL-175A . .
NA 2 3 4 Ckermil - =6CU A 16) #4 IL.#4 - 712AL___ AL-310A : -
1 -2 -3 NA 2{0 - B 7B A {4) #4 - £74CL, #4 - #8Al AL-T715A *
1 -2 -3 NA ) # 2L 78AL AL-175A
1 3 NA At - B e
1 2 3 NA Ab-1 s .
i 2 -3 NA X[_ BOA
£ 3 NA AL-31CA d
1 z TNA AL-380A
E NA Al I -
1 2 % NA Al -
372 B A AL-310A E -
1637 3 NA AL-310A .
7 7 5 NA AL-420A ]
’ 3 NA AL-220A
1 T a5 o 7777NF’\ - o =i * e e
1 7 3 NA
: NA AL-760A .
! ‘ 3 h AL - 3E0A 3 .
How To Order: C: !
Example: 16071 i
sl information on page
Optional covers: Senes CPE pol B s e I ee

™~
e

COOPER Bussmann
3-12-04 5B04093 (A S
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. _ - : Bussmanne

Power Distribution & Terminal Blocks PDB
Splicer Terminal Blocks
600 VoIt AC or DC

Catalog Symbol: Splicer Terminal Blocks
Voltage Rating: 600Vac or DC maximum
Agency Information:
UL Recognized, Guide XCFR2, File E221592
CSA Certified, Class 6228-01, File 15364
Picture shown:
3-Pole - 1 opening on line per phase

1 opening on load per phase

Power Distribution Blocks (600V) Catalog Data

‘ Connector
Catalog Connection . Materialand | & | &
Number 1-Pole | 2-Pole | 3-Pole| 4-Pole |Line Load Ampacity =2 1@
16000 NA_ |2 3 |4 | 2/0 - #8CU-AL o 2/0 - #8CU-AL | ALTT5A o
16003 NA 2 3 -4 |250kemil - #6CU Only _ 250kcmil - #6CU Only CU-255A —
16005 NA 2 |3 |4 350kemil - #6CU-AL AL-310A -
16200 1 2 3 | NA #2 - #14CU, #2 - #8Al AL-T15A -
16200 |1 .2 ] NA ___1/0 - #14CU Only CU-150A -
-1 -2 3 [ NA 2/0 - #8CU-AL AL-175A -
e 2 13 NA 250kemil - #6CU Only | CU-255A -
=1 2 23 NA 350kemil - #6CU-AL | AL-310A .
] 2 13 NA_ (1)500kcmit - #6CU-AL | AL-380A ) .
N L i | NA il - #4CU-AL ___ (2) 350kcmit - AL-620A | - | -
16504 1 12 13 | NA_ kemil - #6CU-AL | (2) 500kemil - #6CU-AL | ALTEOA ] - -
on page 3
Optional covers:
!?'e CE pEance vt )
P

COOPER Bussmann
3-12-04 SB04093



Bussmanne®

Power Distribution & Terminal Blocks PDB
Connector-Stud and Stud-Stud Blocks
600 Volt AC or DC

Catalog Symbol: Connector-Stud Block

Veoltage Rating: 600Vac or DC maximum
Agency Information:

UL Recognized, Guide XCFR2, File E221592

CSA Certified, Class 6228-01, File 15364

Series 162, 163, and 165 Dimensional Data
(Available 1, 2, and 3 pole)

HJ

Series 160 (Available 2, 3, and 4 pole) )
Dimensional Data I LINE
D r SIDE
217" J
R | S
. LINE
ollollo f sioe
= 0.5
— 0.69°
| 412" (2-Pole) ‘_‘ '
e . 537" (3-Pole) .|
6.62" (4-Pole)
| 3.62" (2-Pole) % 8
25" || 5 -Pole
. | |—— 487" (3-Pole) I 4
= 6.12" (4-Pole) | R = '~ J
T N —T‘ 1 “>—L C'Bore
) &+ G — — K Dia
of1” 2.0"
oo L1 Lo d o]
o : o' 0
'. l 058 318 0| o LOAD
AT ‘ ‘ SIDE
0.27" Dia > +l |« 0.38" : ;
(2 Holes) / !
Slot 0.227 x 0.38
(4 Places)

o dimensional drawmg

Connector-Stud Blocks (600V) Catalog Data B . o

7 Connector
Catalog Connection o o - Material and g
Number 1-Pole 2-Pole  3-Pole Line Load - 5

i
Ampacity 2

Connector - Stud N o o o - - S

COOPER Bussmann j

12-04 SB04093 L - - 7
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- Bussmanne

Global Modular Fuseholders
CH Series

The new and improved "CH’ line of Modular Fuseholders is designed to accommo-
date a multitude of fuses from around the world, including North American Class-
CC, Midget, Class gR, aR HSF, and IEC Industrial Cylindrical (Class gG and aM) in
four physical sizes: 8x32, 10x38, 14x51 and 22x58mm
All products are manufactured in accordance with IEC 60269 and IEC 60947-3. UL
and CSA Compliance as indicated in the Selection Table below.
Key features and benefits include:
Multiple pole configurations
Finger Safe protection
Optional "open-fuse” indication
14x51 & 22x58 configurations are available with optional micro-switches for
remole “open-fuse” indication, pre-breaking, and fuse presence.
Self-extinguishable UL 94-VO rated polyester material
Multi-phase connections available for ganging poles

Modular Fuseholder Selection Table
' : Max " No.of - Fuse Holder Part Number

g Phase Configuration 17.5mm . Without With Neon Wire Range
a. - : Modules indication . _
|- 1 Pole 1 :
: TRedaPE 3 1-16 mrrlz (188 AWG) | 2.5 Nm (22 Ib-in)
U | 1Poe + Neutral 1 110 mm? (18-8 AWG) [2.0Nm (17.5 i) |
1 Pole + Neutral B 2
| | |2Poe I
[« 3 Pole 3 2 j
el 3 Poe + Nedtra _— — 3 116 mm< (188 AWG) | 25 Nm (22 Ib-in)
- 3 Pole + Neutral [ 4
| [4Pde ] 4
«11T1+|1Pole 1 " 2 .
i T Neral POk —t 1-16 mm2 (188 AWG) | 2.5 Nm (22 Ib-in)
1 1 Pole + Neutral 1 1-10 mm= {18-8 AWG) | 2.0 Nm (17.5 Ib-in)
-1 TPole + Newtal | 2 o :
St -|2Poe 2 )
«{t1i+|3Pole 3 - CHM3DI 4 2 \ | :
T T3Poe *,[\«'f!b'li‘f’* e 3 "CHVGDNSI | 4 1-16 mm< (18-8 AWG) | 2.5 Nm (22 Ib-in)
. 3 Pole + Neutral 4 L CHM3DNI | 3
S l4Pde 4 CHMADL 3
1. - |1 Poe HE CHCCIDI | 12
i1 -|2Poe 1 2 CHCC2DI 6 1-16 mm? (188 AWG) | 2.5 Nm (22 Ib-in)
+1 - | 3Pole 3 % CHCG3D) 4
17 | 1Pok , — 1 15 | CHi41D CH141DI 6
|| 1 Pole + Migroswitch | 15 | CHI®IDMS f = 5
|| T Neutral Pole [ 15 JCHMIDNX | = - 6
[ |TPoe+Neutal | 3 [CHM4IDN | CHMIDNI | 3
2Poe | 3 IcHi42D CHu42Dt | 3 | . S P
3Pde | 45 [CH4D “CH143D1 2 | 2516 mme (14 ) m (26 lo-in)
ole + Microswitch 45 | CH143DMS - 2
| | |3Pole+Nedtral 6 |CHI43DN | CHM3DNI | 1
-j __ 3@9 + Neutral + M@s;wﬁch_ 6 CH143DNMS | B B
. 4 Pde 6 CHI4aD CH144D1 1
-|t] |[1Pde | 2 |EGHZD | 6
" 11 Pole + Microswitch [ 2 [ CH22IDMS Not. 6
l- 11 Neutral Pole i 2 [CH22IDNX | Available 6
[ |1POe+Newal | 4 [CH22IoN | With |73
111 | 2Poke 4 | CHp22D Local Neon | 5 | 5550 mmé (14-1 AWG)| 4.0 Nm (35 1b-in)
. 11i |[3Pole 6 CH223D Indication | »
[-1 | [3Pole + Microswitch | & | CH223DMS (Remote | o
111 | 3Pole+ Neutral 8 CH223DN Microswitch | 1q
|1 [3Pole + Neutral + Microswilch | 8| CH223DNMS only) 1
4 Pole 1 8 jcHzap | 1
= I
COOPER Bussmann -y
6-24-64 SBOA179 P

PDF Libraryary No. 2466 Rev.: 8-04



Global Modular Fuseholders

Recommended Buss® Fuse Types:
8x32 [EC Cylindrical - C08 Series
10x38 North American Class CC Fuses - LP-CC, FNQ-R, KTK-R
Fuses - FNQ, KTK, AGU, KLM, BAF, BAN, FNM, FWA, FWC, C10 Series
14x51 Fuses - FWX, FWH, FWP & NON, C14 Series
22x58 Fuses - FWP, C22 Series

Using High Speed Fuses (Semiconductor Protection)
The "CH" range of Modular Fuseholders may be used in conjunction with Class gR and aR High-Speed fuses,
offering a touch-safe design with no exposed contacts, according to the following application tables:

CHM Series (10x38) ' CH22 Series (22x58)
High =

Maximum i ~ Maximum
Continuous Continuous
Fuse Current Fuse Current

Maximum
Continuous
Fuse Current
{amps)

High

Speed

Speed
Fqsa

Fuse

FWA-5A10F FWC-6A10F
= z
FWA-10A10F | FWC-8A10F | , e 20A22F 2?
FWA-15A10F 14 FWC-10A10F 10 FWP-25A29F [ 26 |
FWA-20A10F| 18 FWC-12A10F | 12  FWP-32A22F 32
FWADSAM0F| 20 | FWC-16A10F | 15 FWP-40A22F 40
FWA-30A10F 24 FWC-20A10F 16 | FwP-soA22E || s0
- T Fwe-2sAt0F | - ama
- - | FWC-32A10F FWP-63A22F | 58
| FWP-80A22F | 66
| FWP-100A22F | 78 |
CH14 Series (14x51)
FWX-5A14F 5 -FWH-5A14F 5 FWP-5A14F 5 FWP-32A14F 27
FWX-10A14F| 10 | FWH-10A14F 10 | FWP-10A14F| 10 FWP-40A14F | 32
FWX-15A14F | 15 FWH-15A14F 14 FWP-15A14F 14 | FWP-50A14F | 38
FWX-20A14F 20 FWH-20A14F 18 FWP-20A14F| 18 - -
[FWX-25A14F| 24 | FWH-25A14F | 21 _FWP-25A14F 21 A S SN
f_FWX;E‘;QAM_F_ 27 FWH-30A14F | 22 FWP-30A14F 22 _ -
Please contact Cooper Bussmann Application | ngineering for more information regarding High-Speed fuse application

Accessories for use with the new CH Series of Modular Fuseholders

Accessory For Use with Fuse Holders Part Number ':‘;'i:s' Box Quantity
Multi-Phase Connection Links | CH08, CHM, CHCC, AND CH14 Series | -
Multi-Phase Handle Pins CHO8, CHM.& CHCC Series - 12
CH14 Series - CH14-HP -
CHO8 Series -+ COBNE
Neutral Links CHM Series C!ONL NNB 10
CHCC Series - NNBR i
CH14 Series - CiaNL
CH22 Series C22NL -
Operated-Fuse Micro-Switches CH141 Series '”5-:CH14MSL1D - 1 ?
CH143 Series CH14MS-3D 3 | 2
Multi-Phase Multi-Phase Operated-Fuse
Connection Links Handle Pins Neutral Links Micro-Switches
e

e

COOPER Bussmann
6-24-04 SB04179




Global Modular Fuseholders

“« Dimensional Data (a/

8x32mm & 10x38mm

dimensions MM
finch

6-24-04 SB04179

71.20
AR [2.803] ]
7954 53.40
= 13.132) o - e T (2102 i
61.00 - 3560
i" g [2.402) 5z 1402} =
| s600 (ol
if"’ [2.205] — ’
I ™ i - = 1
' L | P '
J | NCHRCARCE *@'
N i ; N }
I [ |
I e
| =
45.00 | W 7800 | [
177 [ LV} 13.071) l | BE
1 [ |
| -
L,, = : A 250 | -
1650 @ = Los) 320 ‘ !
. x| le|e|e|e
| | ' LU ¥
i — 1T e ST ey ==
10.00 : |
[394] L‘ =
43.00
T ones
N
Manual Multi-phase Construction (10x38 & 14x51mim )
Additional poles can be added by using the accessories shown on page 2 of this data sheet,
The following components are required for each additional pole, up 1o a maximum of 4-poles.
Part Number Description Number Required
AL-D Multi-phase Connection Link 2
CH810-HP 8x32 & 10x38 Handle Pin 1
CH14-HP 14x51mm Handle Pin
(/ \\E?-
i
F
N
7
| ® |
N [
™ |
[
COOPER Bussmann




Global Modular Fuseholders

14x51mm Dimensional Data (a// dimensr’ons[ﬁéﬂj)

2650
noa3l

e et e

eCegedey

2650
11.043) -

i

saco
1207y

»se

T opoae

e S
“I

22x58mm Dimensional Data (a// dimensions [t’;?’(’?) ])

‘‘‘‘‘

= |
COOPER Bussmann i

6-24-04 SB04179
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. Bussmanne

CC-TRON® FNQ-R
Time-Delay Fuses
13457 x 1157, 600 Volt, 1, to 30 Amps

Dimensional Data

General Information:

+ The Bussmann CC-TRON®* (FNQ-R) was designed to meet
the needs of control circuit transformer protection.

- Current-fimitation protects down stream components

(.]a-g;‘) against damaging thermal and magnetic effects of short-
(38.1mm) circuit currents.

+ High inrush time-delay. Control circuit transformers can
experience intush currents up to 85 times their full-load
current rating. FNQ-R fuses can be sized according to

T NEC and UL requirements and still allow the high inrush
" - —ﬁ10 005) currents, with significantly more time-delay than the UL
{10.3mm) minimum value of 12 seconds at 200% for Class CC fuses.

- Melamine tube. Nickel-plated brass endcaps

Catalog Symbol: FNQ-R Maximum Acceptable Rating of Overcurrent Device”
Time-Delay Maximum Rating of Overcurrent
% = % 3 : Rated Primary Protective Device Expressed As A
Application: Circuit Transformer Protection Clitent Percent of Transformer Primary
Ampere Rating: ¥ to 30A (Amperes)  CurrentRating

Veltage Rating: 600Vac (or less)i Less than 24 i B S00 o
Interrupting Rating: 200,000A RMS Sym. (UL)

Agency Information:

UL Listed, Std. 248-4, Class CC, Guide JDDZ, File E4273
CSA Cerlified, Class CC CSA, Class 1422-01,

ZA 10 less than @A

GA or more
“UL 508A Table

“*300% for other

File 53787-HRC-MISC R (‘iirlo :(7" ompliance ‘-.'u;{h Eurog ae;“jh [)wecteve:-
5185 AT i b | {50-100 75-1500Vdc}. Refer to Data 1 or ]
12-30A is 300Vdc and 10k AIR, | Bussmann Application Engineering at 63 1 5 more information.
Electrical Ratings {Catalog Symbol and Amperes)
FNOR Y F . NOR3, FNCE T
FNO R b
FNOHE NO R4 s
FNOQ-R 4%
FNQ-R-6 ) o
_ NO-R-5%
Carton Quantity and Weight
Ampere Carton =z, = e
Rnlmgﬁsﬁ - Oli B
Ve 50 do .
COOPER Bussmann Form b
11-20-02 SB02450 et .

PDF Libraryary No. 2349 Rev.: 11-02
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FNQ-R

CC-TRON®

Time-Delay Fuses

134,” x 11,”, 600 Volt, % to 30 Amps

Time-Current Characteristics~-Average Melt

AMPERE
RATING

TIME IN SECONDS

01

w — (=]
T —

200
300
400
500

o
o
—

CURRENT IN AMPERES

Recommended fuseblocks/fuseholders for
Class CC 600V fuses

See Data Sheets listed below

s O 1 f ks - 1105

holder 1109, 1102, 1103. 1151
s - 2114, 2113

iseholdors - 2126

fur
nt fuseh

COOPER Bussmann
11-2 SB02450

IN

TIM

SECONDS

Time-Current Characteristics-Average Melt

1000

CURRENT iIN AMPERES
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COOPER Electronic Technologies

1/4" x 1-1I4“ Fuses
MDL Series, Time Delay, Glass Tube

Description

« Time delay, glass tube

- Optional leaded version available

= 1/4 x 1-1/4 (6.3mm x 32mm) physical size

+ Glass tube, nickel-plated brass endcap construction
« UL Listed product meets standard 248-14

[ ELECTRICAL CHARACTERISTICS
Rated Current Amp Rating Opening Time
100% None
1/16 - 30A 135% 60 minutes max.
200% 120 seconds max. |
1/16 - 3A 200% 5 seconds min.
3-2/10 - 8A 200% 12 seconds min.

Agency Information
» UL Listed Card: MDL 1/16 - 8A (Guide JDYX, File E19180)
+ UL Recognized Card: MDL 9 - 30A (Guide JDYX2,

File E19180)

Dimensions (")
Drawing Not to Scale

rssm

38.10
1.500

1.500

e I — -

- CSA Certification Card: MDA 2/10 - 15 Bas.f - o or LeAps
(Class No. 1422-01) 0-15 AMP- %
Environmental Data -3 Ao T
+ Shock: 1/100A and 8/10A — MIL-STD-202, 040
Method 213, Test Condition I; 1A thru 30A — I : 1 < 6.35 .
MIL-STD-202, Method 207, (HI Shock) 1’ 250 _l 250 E'
- Vibration: 1/100A and 8/10A — MIL-STD-202, ! |
Method 201; 1/4A thru 30A — MIL-STD-202, i | ()
Method 204, Test Condition C (Except 5g, 500HZ) T
Ordering
- Specify product code, optlon code and packagmg code
. B o WSPECIFICAT!ONS o o
O Voltage o AC Interrupting Typical DC Cold Typical Typical
Product Code Rating Rating” Resistance™ Melting It Voltage
AC 250V 125V 32v _ (ehms) |  AC | Dropt
MDL-1/16 250V 35A 10000A - 38.000 | 0.0046 279
| MDL-1/10 250V 35A | 10000A . - 15900 | 0.0420 195
MDL-1/8 250V 35A 10000A | - 9.850 00422 1 152
‘MDL-3116 | 250V 35A |  10000A I . 4.680 | 0116 ~ NA
| MDL-2(10 | 250V ‘35A | 10000A 4115 0314 0972
MDL-1/4 250V | 35A | 10000A - 0.320 | 0447 | 0965
| MDL-3/10 250v | 35A | 10000A | - 2.300 0412 . 0808
| MDL-3/8 250V | 35A | 10000A 12.800 0982 |
| MDL-1/2 | 250V | 35A | 10000A | - 1725 | 1856 |
MDL-3/4 | 250V 35A 10000A | 0822 4343 |
MDL-1 250v | 35A 10000A | - 0525 11498
 MDL-1-1/4 | 250V 100A 10000A | - I o3 | 862 |
MDL-1-1/2 | 250V 100A __10000A | B 0.250 227
MDL-2 250V 100A 10000A | 0173 | 623 |
"MDL-2-4/4 | 250V | 100A | 10000A | 1 0068 196
"MDL-2-1/2 250V 100A . 10000A ~ 0.096 I
MDL-3 250¥ | 100A | 10000A | - ~0oe7 675
| MDL-4 250V | 200A i 10000A _ 0.035 183 |
MDL5 | 250V [ 200A | 10000A | - 0.023 £l 320
MDL-6 250V | 200A | 10000A | I~ o018 | 374 |
MDL-6-1/4 | 250V |  200A 10000A B | 0018 | 387
| MDL-7 250V | 200A | 10000A 0018 427 1
| MDL-8 . 250V 200A 10000A ) —oon | 418 i
MDL-¢ 32V - e 1000A ~ 0.009 515
' MDL-10 32V | - = | 1000A o008 | 644 |
MDL15 | 32V - -] 1000A 0006 3540 |
| MDL-20 _ 32V S i _— _1000A 0002 2914 0
MDL-25 32V - ¢ - p 100A ] 0001 52210 |
MDL-30 _ 32V . 1000A 0.001 155810 |
" Imerrupting Ratings (Interrupting ratings were measured al 70% - 80% power lacler on AC) o T
** DC Cold Resistance {Measured at =10% of rated current)
i Iing ¥t (A Sec) ('t was measure: upting rating veltage. )
: | ge Drop (Voltage drop was me : ture at rated current}

PDF Library No. 2350 Rev.: 5-02
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COOPER Electronic Technologies

‘BUSSMANN'
1/4" x 1-1/4" Fuses
MDL Series, Time Delay, Glass Tube

TIME CURRENT CURVE
CURRENT IN AMPERES

1
o , i
700 |- - B s e o — —t—i 700
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CURRENT IN AMPERES
. OPTION CODE ]
Option Code Descrlptlon
B | Board Washable - Hermellcally s_eak;(! to withstand aqueous rle”mlng
] Vv _Axl’il leads - brass overcaps with copper and nickel flash, plated in tin Iead
B . PACKAGINGCODE
Packaging Code | Description B S
| BK | 100 pieces of fuses packed into a cardboard carton with flaps folded - -
BK1T 1,000 pieces of fuses packed into a cardboard carton with flaps folded - o ]
BK8 8.000 pieces of fuses packed into a cardboard carton with flaps folded o - o |

o
COOPER Electronic Technologies

Ra4g 510

Visit us on the Web at www.cooperET.com

3601 Quantum Boulevard Boynton Beach, Florida 33426-8638

Tel: +1-561-752-5000 Toll Free: +1-888-414-2645 Fax: +1-561-742-1178

This bullelin i1s mtrmjui 1o present product design sclutions and lechnical informahion that will help the end user with design applications. Coopet
it ;

thout notice. 1o change design or constructi products and te discontinue or limit distribution of
e right 1o chan ce any technical infermation contained in this

N
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| "::Compor'jénts

~Flexible Heater Products

Overview

* Flexible Heaters, Insulation
Blankets, Insulation Covers.

* Two Different Element Types:
Wire Wound or Etched Foil

» Silicone Rubber Standard and
Stock Products

* Drum Heaters

* Enclosure and General Purpose
Air Heaters

* Flexible and Molded Thermal
Insulation Products

* Up to 600 Volit

* Extensive Stock Program

Description

Flexible Heaters and Thermal Insulation
Products are flexible in design and application
to fit your specific needs. Chromalox provides
dedicated engineering support to customize
our Flexible heaters per your requirements
Most size, shape or contour can be used to
apply direct and efficient heat without
sacrificing dependability

Various insulating materials are available to
suit your application environment. Tempera-
ture controlling devices can be molded direclly
to the elements to provide precise system
operation. Power requirements can be
minimized and heat-up time optimized by
applying heat directly to the part. Cool-down
time is shortened and disiribuled watlages or
multiple heater circuil designs are possible
with Chromalox flexible heating elements.

Featuies
e Flexibie Heaters can be made o meel
electrical and contour specifications.

* Holes and Slots can be incorporated for
positioning on complex surfaces.

» Fast heat-up and cooling with accurate
temperature control is possible

» Wide choice of electrical terminations
including solderless connectors. terminals,
stranded wire leads, cords and plugs.

* Thin profile depending on choice of
construction and insulation barrier.

= Distributed waltage multiple circuits and
designs are available.

» Complete system development available
which includes heater, sensor and lempera-
ture controller.

f!pplicﬂtians

Flexible/Molded Products are suited for
application environments in a wide-range of
industries:

* Medical

* Semiconductor

* Power Systems/Motors
* Communicalions

» Food Service

« | aminating/Forming

* Chromatography

» Printing/Copying

» Vending

» Transportation & Aerospace
* Manufacturing

s Military

» Tank/Vessel Heating

PDF Libraryary No. 296 Rev.: 2003
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Components

Flexible Heaters
Ordering Guidelines

Orrferfng
Information

To Order —
Complete the
Model Number
using the Matrix
provided.

Model  Flexible Heating Elements

SL-N General Purpose Heater
SL-B Enclosure and Air Heater

Code Special Mounting Features - -
N None e Velcros a. SbL
A Adhesive (PSA)  §¢ Spring b. SL
B Vulcanized Sc! Spring Clasp c. SL
F* Foil Backing He Hooks d. SL
r Insulation c* Preformed
E Eyelets/Mounting
Holes
Code Physical Dimensions (In.): B
XX.XX Smallest Dimensions (for circular shaped healers use designator “xx” only)
xx.xx  Largest Dimensions (for circular shaped heaters, add “0D” to the indicated outside
diameter, i.e., 8.250D)
Code Control Options -
0 None
P Preset Thermostal specify temperature (300°F max.)
A Adjustable Thermostat; range 70-140°F, 70-190°F or 70-425F
J Type J Thermocouple
K Type K Thermocouple
R RTD: specify rating
D TED: specity raling
TF Thermal Fuse: specify high limit
T Thermistor: specify rating )
Code .
xx Lead Length (In.): 10" Standard
Power Cord Length (F1.): 6 Standard - -
[ Code Lead Type )
Silicone Rubber Insulated Leads
T Teflone Insulated Leads
CGM Power Cord w/o Plug, w/ Mesh Grid
CPGM  Power Cord w/ Plug, w/ Mesh Grid
CG Power Card with Infegral Grounding. w/o Plug
CPG Power Cord with Emegml Grounding, w/ Plug
E Code Electrical Specifications
i v - Voltage
’ W - Wattage
- Single Phase is Standard
{use “3P" for three phase)
SL- N 5 25 0 10 120V 100w Typical Model Number
SL- Al 25 25 40PA20P 6CPG 48OV 400w Typical Model Number

1. Cutouts, notches, etc., must be indicated with accompanying detail drawings to show angle of curvature.
2. Itadding abrasion protection. add designator. “F" for silicone rubber coated Fiberglas® Sleeving or “A” for Armor Braiding.
3. Consult your Local Chromalox Sales oftice for recemmended grounding methods.

Chromalox® . A113 |
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SPM scries ELECTROMICS

Temperature Switch Relay
SPM-120-ACA/-ADA

o - DIMENSIONS
INCHES
ACA
and
ADA
360°
®
1o us .

OPERATION

The non-volatile latching temperature switch relay monitors a normally-
closed-low temperature swilch. It incorporates a bistable relay that
retains its state during power failures. LEDs indicate the status of the

relay, and connections for an external reset button are provided for 175
manual control. The reset inputs of multiple units may be connected to
a single push button as long as proper polarity is observed when making v

the connections. Under normal conditions the temperature switch is
closed and the relay is de-energized. When the temperature switch

opens, the relay energizes and latches on until the temperature switch WIRING ADA
recloses and the reset button is pressed. The unit will function properly s
withzeroto 2k () of resistance in series with the temperature switch. Bgi‘
SPECIFICATIONS ® Q{ef ¥
SUPPLY VOLTAGE: 120 VAC, 50/60 Hz LA Qﬁ/ oy
TEMPERATURE SWITCH f ﬁij‘o-
i L s
g(ﬂld{]L‘ ;2 VAJC. SupeLY.
urrent: mA max. RB-11/PF113A
CONTACT RATING
SPM-120-ACA: SPDT, 10 A @ 250 VAC, Resistive, 360 VA Ind. ACA
SPM-120-ADA: DPDT, 10 A @ 250 VAC, Resistive, 360 VA Ind.
POWER BUTTON
CONSUMPTION:  2VA Lk 7
TEMPERATURES 4 e
Operate: 4710 131°F (-20° 10 +55°C) TP\@ ®
Storage 407 10 185°F (-40° to +85°C) f @“}
OT0-
RESPONSE TIMES UsuppLy N <
Operate: 10 ms (approximately) VOETIOGE
Release: 1 sec (approximately) RB-11/PF113A
LIFE EXPECTANCY
Mechanical: 30 Million Operations
Electrical: 50,000 Operations @ Rated Load ORDER INFORMATION
DUTY CYCLE: Continuous SPM-120-ACA
INDICATORS SPM-120-ADA
SPM-120-ACA: Green LED illuminates under normal conditions
Red LED illuminates under fault conditions
SPM-120-ADA: None
PACKAGE: 11-Pin Plug-In extended "A” style enclosure

www.automatictiming.com
343
PDF Libraryary No. 1063 Rev.: 06
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Installation Instructions for Grille Type Weatherproof Adaptahorns

Description Installation

The 876 and 877 series arc UL listed, FM approved, vibrating 1. Usinga 5/64" allen wrench (supplied), loosen both set screws
horns in NEMA 4X enclosures. They are low current, high deci- (located on either side of backbox) and remove horn from
bel horns designed for heavy-duty use either indoors or out- backbox.

doors. The die-cast weatherproof box has a durable, corrosion
resistant, electrostatic heat flowed powder epoxy gray finish.
The horns are intended for general signaling applications. 4. Remove the screw hole knockouts in the backbox.

Fasten backbox to wall or partition as follows:

b. Insert caplugs (supplied) in screw holes in backbox.

c. Drive #8 wood'screws (supplied) through caplugs into

Cat. No. Voltage Current il it o
g surface.

876-E5 12V 50/60 Hz 1.25A )
876-G5 54V 50/60 Hz 0.63A d. Secure conduit at entrance hole.
876-N5 120V 50/60 Hz 0.13A 3. Connect one wire to each terminal in backbox.
876-R5 240V 50/60 Hz 0.06A 4. Ground the unit by connecting the green/yellow striped
877-E1 12V DC 0.27A ground lead to earty ground using the terminal screw in the
57701 24V DC 0.16A box or by other appropriate means.
877-J1 32V DC 0.1 A 5. Plug homn on backbox with "E" at top and tighten set screws.
877-K1 48V DC 0.07A 6. Thle \»‘olttmclis I'aci(rlry set a:lthc :nénximu!ﬁ I?»'c]i)'f? ridu_cc

volume level, turn set serew (located on grille front) clockwise
877-k1 125vDC 0.025A using a 1/16" allen wrench (supplied).

356"
(84mm} i
A j — T
4 7/8"
(124mm) °
iP5
Volume adjustmenl set screw
1/16" (2mm) Allen Wrench supplied

Figure 1. Dimensions

P-047550-1851 ISSUE 1 © 1997

PDF Library No. 1365 Rev.: 1997
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Secondary Surge Arrester Instruction Manual Page 1 of 5

GENERAL SAFETY INSTRUCTIONS

WARNING: ARRESTER CAN FAIL VIOLENTLY AND CAUSE
INJURY AND PROPERTY DAMAGE WHEN APPLIED AT VOLTAGES
GREATER THAN 120V. FUSING IS RECOMMENDED ABOVE 120V

In the unlikely event of an electrical failure, when applied at voltages
greater than 120V, this arrester can rupture violently at available 60 Hz
fault current levels as low as 1000 A or less. Electrical failures may
result from sustained overvoltages or excessive current surges. The
failure mode can result in an electrical arc that will propel the cover and
internal components within the arrester distances up to 100 feet from the
device.

On 120 V systems, no field failures have been reported and the failure
modes that could result in violent failure are not expected to occur. On
higher voltage systems, failures are very unlikely based upon a total
reported field failure rate of .01% since 1983. However. violent failures
have been reported and therefore fusing is recommended to minimize
risk of injury and property damage unless the arrester is located in an
area where a violent failure will be safely contained without hazard to
personnel or adjacent property.

FOR APPLICATION AT VOLTAGES ABOVE 120 V SEE SECTION ON
FUSE SELECTION GUIDELINES.

CAUTION: THE EQUIPMENT COVERED BY THESE
INSTRUCTIONS SHOULD BE INSTALLED AND SERVICED ONLY
BY COMPETENT PERSONNEL FAMILIAR WITH GOOD SAFETY
PRACTICES. THIS INSTRUCTION IS WRITTEN IFOR SUCH
PERSONNEL AND IS NOT INTENDED AS A SUBSTITUTE FOR
ADEQUATE TRAINING AND EXPERIENCE IN SAFE PROCEDURES
FOR THIS TYPE OF EQUIPMENT.

NOTE: AN ARRESTER SHOULD BE INSTALLED IN ACCORDANCE
WITH ALL APPLICABLE LOCAL AND NATIONAL ELECTRICAL
CODES.

CAUTION: FIRST REMOVE ALL SOURCE OF POWER AT THE
POINT Of INSTALLATION. INSTALL TEMPORARY GROUND TO
THE LINES AT THE POINT OF INSTALLATION. OTHERWISE
ELECTRIC SHOCK MAY OCCUR CAUSING SEVERE PERSONAL
INJURY.

file://CAWINDOWS'\DESKTOP ' manual.html 01/13/2000
PDF Library No. 1178 Rev.: 1-00



Secondary Surge Arrester Instruction Manual ' Page 2 of 5

INSTALLATION

The TRANQUELL Secondary Surge Arrester is designed to protect an
electrical system and equipment from damage due to excessive line
surges caused by lightning or other circuit disturbances. The arrester
complies with ANSI standard C62.11-1987. It is not a substitute for
lightning rods, or other devices intended to protect people and property
against a direct or nearby lightning stroke.

The arrester is available in a one-pole, two-pole, or three-pole version,
and is suitable for both indoor and outdoor use.

Each arrester is permanently sealed in a LEXAN housing.

Arrester | Arrester  No.of | No. of White No. of Black
Model Rating | Poles | Ground Leads Line Leads
 9LISECA00] 650 1 I T
| 9LISECB001 | 650 2 ¥ 2
9LISECCO0I | 650 | 3 ] 3
9LISECDO0] 175 | 2 1

The 9L 15E series arrester has a maximum continuous operating voltage
(MCOV) rating of 650 Volts rms. The permissible line-to-line voltage
of the system to which the arrester is applied depends on the circuit
configuration, grounding and voltage regulation. Since overvoltages of
10% and greater are common on many systems, the arrester should not
be applied at nominal voltages above 480 V. If an arrester is to be
applied on higher voltages, e.g. 575 V or 600 V, the user must assure
that continuous voltage across the arrester (black-to-white)does not
exceed 650 V.

The 9L15FCBO0O01 arrester has a maximum continuous operating voltage
(MCOV) rating of 175 Volts rms. Since overvoltages of 10% and
greater are common on many systems, the arrester should not be applied
at nominal voltages above 120 V.

Typical connections and associated nominal system voltages are shown
in Figure 2 for 9L 15E series and in Figure 3 for the 9L15FCB001.

These arresters do not require testing, and no test which applies power
voltage in excess of maximum arrester voltage rating should be made
without consulting the General Electric Company. There is no single
field test which will indicate the complete operating characteristics of
the arrester.

The arrester mayv be bracket-mounted (see Figure I-bracket included
with arrester) to a pole. cross arm. wall. panel. or mounted into a
connection box having a three quarter of an inch diameter knockout

file:/CAWINDOWS\DESK TOPmanual.html 01/13/2000



Secondary Surge Arrester Instruction Manual Page 3 of 5

hole.
Leads
4 262B65 — 14 AG
250 (82.5) Wire hD D D Lodknut
Threaded
Hipple ~ ~-a X
/"\.\ Bradiet
= e /’ Bracket
I, % S i p————s
= 0F ]
s /_' ™~ L
I f 2% g
T GOD & f ! B3
I \»,__-/ ;A ;
I~ el
A= LA
\\\ e
—
Hote: Dimesions in inches and (millimeters)
h 4
Figure I Dimensions Nameplate
SINGLE PHASE - TwO WIRE SINGLE PHASE - THREE WIRE | THREE PHASE-WYE UNGROUNDED
V=120, 240,480 TO V=240 OR 430, TO Vo=240,480 TO
550 VOLTS MAX. 1300 VOLTS MaX. G50 VOLTS A
-
i e ] ]
E‘ W i W
b : L
t l é - V2 l - g h“l l v
T ) !
WHITE W l
= WHITE'/ 4 ,
WHITE ——=L 1
4 E =
USE SL1SECADO1 USE 9L1SECEO01 USE QL15EEEDO1—"—’!-—]
THREE FPHASE - WYE THREE PHASE-DELTA - THREE FHASE-DELTA
4-WIRE GROUNDED NEUTRAL UNGROUNDED OME PHASE GROUNDED
Vo= 2‘?3.480 TO W= 240, 480 TO V=240, 420 TO
1125 VOLTS MAX, G50 WOLTS hAK. 650 VOLTS hax
& »
S S AN
$ K £ by ’ &
‘?’jith i AL L e W fv'v‘wvh # W
4 i d
|
WHITE —1 WHITE L l] J: NH'TE_’I
USE QL15E L‘EEIEH»"" USE SL1SECCOD 11 USE 9L15ECBOO1—™

THREE FHASE-DELTA ONE
“HASE, CENTER-TAF, GROUNDED

W= 240, 430 TO
G50 VOLTS Mo

Figure 2. Wiring Diagrams

=  WHITE

USE QLASECCOD 171

file://C:\WINDOWS\DESKTOP'\manual. html 01/13/2000



Secondary Surge Arrester Instruction Manual

SINGLE PHASE SINGLE PHASE
3-WIRE 2-WIRE
1207240 VOLTS 120 VOLTS
LINE i , GROUND
GND OR NEUT: oV i

LINE € | LINE
meETﬁ nov WHITE—T] ] ]

THREE PHASE
4 WIRE
1200208Y VOLTS

LINE |}

114 LINE_ 208V ]
120 | NEUTRAL

UNE L |
ROVL J_ WHITE | 25
[ I ' 2BV

WHITE

5K

GND

Figure 3. Wiring Diagrams

FUSE SELECTION GUIDELINES

To minimize the possibility of violent rupture in the unlikely event of

Page 4 of 5

electrical failure of the arrester, current limiting fuses are recommended
for all applications above 120 V. A fuse must be installed in series with

cach pole of the arrester (i.e. each black wire).

Fault testing has demonstrated that U.L.Class T current limiting fuses of

30 A rating and smaller will minimize risk of rupture. A 60 A fuse did
not prevent rupture in all cases but did limit the damage: if 60 A fuses

are used the possibility of

rupture should be considered when locating the arrester. Use the

smallest fuse that will pass the transient currents expected in service. A
list of the current transients tested and the fuses that passed are shown in

Table 1.

These fuses are of the non-indication type. so installation of indicating

lights or scheduled checks of continuity will be necessary to assure that

the arrester has not been disconnected by the fuse as a result of a large

surge or in the unlikely event of an arrester failure.

file://CAWINDOWS\DESK TOP'\manual.html

Fuse Rating
See Note (3)

Maximum Lightning |
Arrester Location } Impulse :
_ | See Noies(l)@;@ﬁi o
A. Long Branch Circuit 2004 30A: 600 V
more than 20 m from [U.L. Class T
Service Entrance with wires | 200.000 A Interrupt
#14-10 | - | -
B. Major Feeders and Short | 3 kA 30A: 600 V

01/13/2000



Secondary Surge Arrester Instruction Manual Page 5 of 5

Branch Circuits less than 20 8 x 20 us U.L. Class T
m from Service Entrance ) 200,000 A Interrupt
C. Outside Service Entrance 10kA 60A:; 600 V
4x 10 us U.L. Class T
200,000 A Interrupt

Notes: (1) Maximum impulse expected as described in ANSI/IEEE
C62.41-1980 for systems with Medium Exposure to surges. Arresters
have been design tested to impulses as high as 20 kA, 8 x 20 us.

(2) Design Tests for secondary arresters as required by ANSI/IEEE
C62.11-1987 are limited to a maximum of 10 kA, 4 x 10 us impulses.

(3) U.L. Class CC (Midget) 30 A fuses are also satisfactory for
Locations A & B.

file://C:A\WINDOWS\DESKTOP\manual.html 01/13/2000
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GE Capacitors, Arresters, and Power Quality Products

TRANQUELL® Secondary Surge Arresters and Protective Capacitor

120-650 Volt AC

Assures Service Continuity Dependable Protection
The GE TRANQUELL® secondary arrester is specifically designed The unique metal oxide element inside each TRANQUELL®
to protect utility, agricultural, and industrial installations and arrester gives you improved overvoltage protection. These tough
equipment in the 120-650 volt range from overvoltages caused by elements can handle surge after surge with no trouble, no
lightning discharges. It is available for both single- and three- breakdown, no repairs. Your TRANQUELL® arrester’s
phase application. protective ability will remain UNCHANGED throughout it's
Applications which provide ideal installations for this arrester are: ~ Service life. .
* Exposed secondary circuils ; Fuse Selection—For 9L15E Series
* Watthour meters : - (above 1 20\()
* Station auxiliary equipment and circuits
* Motors and control circuits Asrester [ Fuse Ratin
* Distribution transformer secondaries I i | SN a8 & Sea Note
TRANQUELL® Secondary Arresters — Indoor |+ Loafrench Crautmore pan 20N A0V
or Outdoor Mounting UL & CSA Listed Wit s Tl 200000 A sservpt a
. B Major Feeders and Shott 3ka 30 A; 600V -
For Knockout or Bracket Mounting Branch Crcults jess than 20 m 80 s UL Class 1 ‘.
- from Service Entrance 200,000 A Interrupt gg
Ccui Max UstPrice | netweight C Outside and Service Entiance 10KA 60 A; 600V =3
Vollage Permissitle | No. of Each, Figure L "S-
Ratig | oelogreund | Poies Model Ko. 6058 [ [ kg | Nomber Al L _— E E-
120 175 2 | sL15FCBOO1 $62.50 10 | 04 1 . q‘ﬁ}:
1 9L15ECADQ1 42.00 1.0 04 1 Fus'ng g‘g‘
& = AR s o0 | 1508 1§ To minimize the possibility of violent rupture in the unlikely event of 28
) ] electrical failure of the arrester, current limiting fuses are e
Secondary Arrester Protective Characteristics recommended for all applications above 120 volts. A fuse must be |63
IR Discharoe Vi installed in series with each pole of the arrester (i.e. each black S
I arge Vollage : . s .
_ WGt Pachiige Eriii wire). See Fuse Selection table below. The GEH-4982C instruction gs'e]
P e e o el 20 g book shipped with each arrester also includes fusing guidefines. Kl
AL1500 AL5000 AL10,000 At20,000 | microsecond Y
Amp Amp Amp Amp NOTES': ; : .
e i PR e @ Maximum impulse expecled as described in ANSIIEEE C62.41 for
2l 2 4 : Amp pe,'gg';:’ systems with medium exposure to surges. Arresters have been design

tested to impuises as high as 20 kA, 8x20 ps.
(Non-PCB) Secondary Protective Capacitors — Indoor @ Design tests for secondary arresters as required by ANSI/IEEE

standards are limited to a maximum of 10 kA, 4x10 ps impulses.
or Outdoor Mountin ® UL Class CC (Midget) 30 A fuses are also satistactory for locations
[—aaso I 650 I 3 | stiseesi0: [ 5145.00 [Am l *af 2j A&B.

® Quantity break pricing applies; consult factory or your GE sales
representative.

(2) BT (4.8mm) Dia. e

Dimensions Top View

—2.62" (66.5mm) j_
e F;
k)

B = Bracke| {7.3mm)

62" (15.8mm)
——— 62" (15.8mm)

175"
437 (1.Amm) Dia Hole 4y mmy

dﬂ\vﬁ'x
(3) #14 Awg Ends Stripped - 507 (12.7mm}
Black Leads & } ——T

. (1) #14 Awg
Front View White Ground ] e
~ , - Lead 57.2mm)
Leads "D Black Line 1257 (31.8mm) _1I4~ 2mm) Note: y
1.00" {25.4mm) ote: Secondary capacito”
14 Awp {Leaﬂs Plus 1 White - %W“;,{nm) P } i . is a 3-pole de.wcemalcan
Wae Ground Lead 0 BE° B be applied with 1- and
— (2} Condutt 240m) 2 pole arresters by
oo : Locknuts connecting the
Threaded Nipple corres black leads
7507 (19 1mm) NPSL NP [} S l— 1.50"(38.1mm) and lying off the unused
| sez leads
!i|142 8mmj)
Bracket = - —efe=— 127 (3 1mm)
3.10° [ -
294 -
{78.7mm)| (74.70m)
2.06° Dia == E
(52/8mm) Model 9L 18BBR301
l_ 650V AC
1-1-1 MFD
60 HZ
Nameplate 3POLE
Fig. 1. TRANQUELL?® Arrester Fig. 2. Protective Capacitor
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General Accessories

Corrosion Inhibitors; Epoxy Patch Kit

Industrial Corrosion Inhibitors

Hoffman corrosion inhibitors protect

» Interior components of electrical enclosures,
boxes, consoles, and wireways

* Interior components of electronic enclosures

» Electrical and electronic equipment
and controls

- Parts and components that are packaged in

crates during shipping and storage

* Switch gear and relay cabinets

* Interiors of pipes, conduits, and fuse boxes

* Process control computers, instruments, and
recording devices

* Tool chest interiors and contents

* Equipment stored at construction sites

Chief Advantages

* Protects against salt and high humidity

» Eliminates the need of oiling, plating, or
dipping metal

» Puts protected equipment to use immediately
without degreasing or coating removal

* Provides durable protection for up to
12 months

How It Works

Each inhibitor contains a special chemical
combination that vaporizes and condenses on
all surfaces in an enclosed area.Vapors will
redeposit as needed in the event of
condensation of moisture on surfaces These
vapors reach every part of an enclosure,
protecting all interior components. Spraying,
wiping, or greasing are not required. This
eliminates precoating, special wraps, and drying
agents. Protection is effective even in salt water
atmospheres. The A-HCISE and A-HCII0E
emitters have additional red metal inhibitors
for further protection. Enclosures containing
corrosion inhibitors must be reasonably sealed.

Life Expectancy and Usage

The normal useful life-span of Hoffman
corrosion inhibitors is in excess of one year.
However, inhibitor life expectancy is shortened
by approximately 25% when exposed to
temperatures above 104° F (40°C).

This product is not recommended for use
where temperature exceeds |99°F. Ventilated
enclosures or enclosures not sealed properly
as well as frequent door openings also shorten
the product life. Additional inhibitors should be
used if these conditions exist. Since Hoffran
corrosion inhibitors are vapor phase
protective, all surfaces to be protected should
be accessible to the vapors. The maximum
distance the vapors can travel is approximately
1.50 feet (.46 meters). Protection of long
narrow enclosures can be achieved with tape
or multiple inhibitors.

Storage and Handling

Each Hoffman corrosion inhibitor is
individually packaged in a resealable bag for
maximum effectveness at time of usage.
Corrosion inhibitors should be stored at
temperatures not exceeding 120°F (45°C ).
Recommended shelf life under normal
conditions is one year. Hoffman corrosion
inhibitors are not returnable.

When determining the proper corrosion
inhibitor for your application, assume that the
enclosure volume to be protected is greater
than calculated if (1) cabinet doors are opened
frequently, (2) cabinet is located in an extremely
corrosive area, and/or (3) cabinet length divided
by depth is greater than four.

A-HCIIDY Foam device protects one cubic
foot (28 liters) of enclosure volume for
approximately one year.

Size:.25" x 1.25" x 3.00" (6mm x 32mm x 76mm)

A-HCI60R Tape protects sixty cubic feet of
enclosure volume per roll. Use approximately
2.50" (6.3cm) of tape per cubic foot (28 liters)
of enclosure volume to be protected. Each

roll of tape is packaged individually in a
resealable bag.

Size: 25" x .75" x 12.00" (6mm x |9mm x 3.6m)

A-HCI240R Tape protects 240 cubic feet of
enclosure volume per roll. Use approximately
1.00" (2.5cm) of tape per cubic foot (28 liters)
of enclosure volume to be protected. Each
roll of tape is packaged individually in a
resealable bag.

Size: 25" x 2.00" x 20.00" (bram x 51mm x 6.1m)

A-HCIS5E Emitter protects five cubic feet
(142 liters) of enclosure volume for
approximately one year. Emitters contain
additional red metal (non-ferrous) inhibitors.

Size: 2.50" (diameter) x 1.50" (high)
(63mm x 38mm)

A-HCI10E Emitter protects ten cubic feet (283
liters) of enclosure volume for approximately
one year. Emitters contain additional red metal
(non-ferrous) inhibitors.

Size: 2.50" (diameter) x 2.00" (high)
(63mm x 51mm)

A-HCI236S Spray is a non-conductive,
nonflammable, vapor phase film and is non-toxic.
It has essentially neutral pH value. Application
provides instant protection against corrosion.
Spray is water soluble and can be easily flushed
away with water if desired. This product should
be kept from freezing, and has a shelf life of

2+ years in normal warehouse conditions.

Metal Protected by Chemical Unprotected by Chemical
 Aluminum o Marked reEucuon of surface atlack: no piliing Severe surface an-;;ék; tarnish; pfn:né

* Brass Decreased larnish; very minor surface altack Surface discolotation, piting

Sleel, Iron No change Severe corrosion

Copper Slight staining Heavy corrosive atlack

Zinc Plate Slight discoloration Severe corrosion

Tin Plate Slight discoloration Moderate corrosive altack

_’-R-HCIZ-I: and A-HCI1 OF emitters are recommended for these matenals ' -

11.20 Data subject to change without notice PH 763 422 2211

FAX 763 422 2600

Catalog Number Enclosure Volume Protected
AHCHDV  1ou . (28.32 lers) )
A-HCISE 5 cu. fl(141.6 liters)

A-HCIOE 10 cu. ft. {283.2 litess}
A-HCIBOR 60 cu ft prroll (1699 liers)
A-HCI240R 240 cu. fi. pr. roll (6797 liters)
A-HCI236S (Corrosion Inhibitor Spray)

©2000 Hoffman Enclosures Inc.
PDF Library No. 1058 Rev.: 00
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D85, A80

Epoxy Patch Kit Catilog Haubor
Each kit has two tubes of material, application A307 e
instructions, and a mixing stick. When the -
resin and hardener are mixed, a gray epoxy is
formed which cures at room temperature, has
high adhesion, and will not sag. It is resistant
to oils, acids, and chemicals. Other applications
include sealing rivets, bolts, metal joints, seams
and welds, cement cracks, pipe couplings,
joints, and tees.

Y |[edauan

.

$3914085322
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RR Series Relays DEC
RR Series — General Purpose Power Rela

| —
Key features of the RR series include:
* High reliability and long service life
* Available in octal (8- and 11-pin) or square (11-blade) base

* QOptions include check button for test operation, indicator light, and
side flange (contact IDEC for diodes)

* DIN rail, surface and panel type sockets available for a wide range of
mounting applications

Contact Material Silver

Contact Resistance 30m<2 maximurm {initial value)

Minimum 24V DCA0mA, 5V DC/20mA

Applicable Load {reference value)
Operating Time 25ms maximum
Release Time 25ms maximum

P -~ o UL Recognized !
Maximum Continuous File No 556{143 CSA Certified
Applied Voltage (AC/ 110% of the rated voltage & ) @® File No. LR35144
DC) at20°C '
Minimum Operating & ) .
Voltage (AC/DC) at 20°C 80% of the rated voltage \_TUV:

ae ‘ | File No. B020813332452%

&rg;’;?;:}ygllage 30% of the rated voltage PrODUC SERICE |~ Pin Style Only * Pin Style Only

R {does not apply to blade style)
Drop-Out Voltage

% > lta
(DC) at 20°C 15% of the rated voltage

AC: approximately 3VA (50Hz), 2.5VA (60Hz)

Power Consumption DC: approximately 1.5W

100M€2 minimum ‘
{measured with 500V DC megger}

Pin (RR2P, RR3PA) - - Ordering Information =

Between live and dead parts: : : ! =

1,500V AC, 1 minute Farbiisd . I - ¢
Between contact circuit and operating coll Order standard voltages for fastest delivery. Allow extra delivery time for
1,500V AC, T minute non-standard voltages.

Between contact circuits: 1,500V AC,

1 minute {1,000V AC between NO-NC contacts)

Dielectric Strength Blade (RR1BA, RR2BA, RR3B)
Between live and dead parts: RR3PA-U AC120V
2,000V AC, 1 minute . e
Between contac! circuit and operating coil:
2,000V AC, 1 minute
Between contact circuits
2,000V AC, 1 minute
Between contacts of same pelarity:
1,000V AC, T minute

Insulation Resistance

Specifications

Basic Part No. Coil Voltage:

Frequency Response 1,800 operations/hour

. Coil: 85°C maximum
Temperature Rise Contact: 65°C maximum
Vibration Resistance 0 to 6G {55Hz maximum)
Shock Resistance 100N {approximately 10G)

. Electrical: over 500,000 operations
Life Expectancy (120V, 50/60Hz, 10A)
Mechanical: over 10,000,000 operations

Operating Temperature 3010 +70°C

; RR2P: 50g, RR3PA: 96g (approximately)
Weight RR1BA/RR2BA/RR3B: 82 (approximately)

PDF Libraryary No. 1184 Rev.: 8-06
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IDEC Relays

RR Series

Part Numbers: RR Series with Options

P PA - DPOT | RR2P-U RR2P-UL © RR2P-UC © RR2P-ULC re

fpin) E | RR3PAU | RRSPA-UL RR3PA-UC T RRSPA UL[I B -

o CUsPOT '_'_?'ﬁiim.q-u” U RRIBAUL | RRIBA-UC ~ RRIBA-US

B DPOT | RRZBAU | RRZBA-UL | RRZBA-UC TRR2BAUS
30T RR3B-U '~ RR3B-UL RR3B-UC " BR3B-ULC ' RR3B-US

1. R!'\’;'34 RR‘ 2BA, rmrf RR iP! are L 5 \runn’md terminal arvangements.
2. lor diode option on DC coils please consult factory.

Coil Ratings

. Rated Current £15% at 20°C

Coil Resistance +10% at 20°C

Inductance

' Rated Voltage Inrush Current i
| " | gy | ey [
6V 420mA 490mA 4.90 720mA 0.04H 0.02H ®
12v 210mA 245mA 180 385mA 0.15H 0.08H 3
AC 24V 105mA  121mA 790 182mA 0.5TH 0.32H @
120V 05mA 24mA 21000 35mA 15H 82H
240V 10.5mA 12.1mA 833002 18mA 57H 32H
6V ' 240mA 250 ' "
12v 120mA 10002
pc 249V 60mA 40002 N/A
a8V 30mA 160042
110V 13mA 446002
Contact Ratings
: .~ Resistive : Motor Load
m—mwnm—
30V OC 75A 7.5A
110V DC 0.5A 03A 0.5A s Inductive lod
120V AC 10A 10A 104 758 7.50 750 174 hp w coso - (.3 LR = Tms
290V AC 7.5A 10A 10A 5A A A 13 hp
_Applicable Sockets
Part Numbers: Sockets
Standard DIN | Finger-Safe DIN | .00 ~ Springs & Clips (optional) :
Rail Ma_ynt Rail Mount.
- SR2B-02F1 SR2P-05, -05L, -06
o SH7P 6 S S SRIP-01F1 SR2P-51, SR3P-51 Sec Section F for
3P &C. -
RRSPA  Shob o SR3P-05C SR3P-51 B ggagg?’ R “
SRIP-01F1 SR3P-51
:S;E?\ SR3B-08 SR3B-51 SR3B-02F1 ggggg?
RR38

www.idec.com

USA: (800) 262-IDEC or (408) 747-0550),

Canada:
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RR Series

2 1 3 12 3
N ;_X} e ;'EAjLA
_'7____ 9 7 9
B A B A B
n WO Ea o LT

wiring lavout (Section Fl.

i : Electrical Life Curves

“ Image as viewed from bottom of relay. Refer to socket for exact

AC 110V Resistive
DC 30V Resistive
1000 AC 220V Resistive » 1000 e g
2 AC 110V Inductive g DC 30V Inductive
o o T U T
- % 500 AC 220V Inductive B
2 a
& 5
o =)
8 100 g 100
o o T
‘% 501 * 50 DC 100V Resistive
2@ 2 _DC 100V Inductive
3 2 |
10 G i S S 10 . A o e s
01 2 3 4 5 6 7 8 9 10 0 12 3 4 5 67 8 9 10
Load Current (A) Load Current (A)

-20 www.idec.com USA: (800) 262-IDEC or (408) 747-0550, Canada: (888) 317-IDEC



D E C Rela ys RR Series
Ee o s s omeione s e e n o

8-Pin 11-Pin
RR2P RR3PA
. Tetal length Irom pane E—‘_l_;sg_\i:.)_l;,:_ju.,g relay sockel 1 Total length rom panel surlace including relay sockel
l “SR2P-05 B4 5 (87 5) max., SR2P-51- 63 (68) max SR3P-05 84 5 (87 5) max., SR3P-51: 63 (68) max
S
EN— _——
| 555 max.
) N Dimensions inthe { ) Dimensions in the { )
include a hold-down spring include a hold-down spring
Bilade Side Flange
RR1BA, RRZBA, RR3B RR1BA-US, RR2BA-US, RR3B-US
2:84.5 Hounting Holes
q/ s S Tes) m
! . i ®
30 x e2 0 oblong hole st .83 - o —
1)
| Total lencth fro ce including relay socke . <
S sripos 7307 38-51 56 (60) max b wn

|
|
.
et T3

hold-dowr spring

Note: Dimensions in[ ] include hold-dewn spring.
All dimensions in mm.

www.idec.com USA: (800) 262-IDEC or (408) 747-0550, Canada: (888) 317-1DEC E-21
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BiE geri Timers DEC

TE Series — Analog Timers

Key features of the RTE series include:

= 20 time ranges and 10 timing functions
* Time delays up to 600 hours

* Space-saving package

* High repeat accuracy of = 0.2%

* ON and timing OUT LED indicators
» Standard 8- or 11-pin and 11-blade termination
¢ 2 form C delayed output contacts
* 10A Contact Rating
TU | Cert. No. E9950913332316 (EMC, RTE) Us UL Listed c €
mcocacen | cert. No. BLIB0813332355 (LVD, RTE) File:No. EeGez
_ General Specifications : : Contact Ratings
Operation System Solid state CMOS Circuit . . 2 Form C, DPDT
. Contact Configuration :
Operation Type Multi-Mode | (Delay output)
Time Range 0.1sec 1o 600 hours o o Yy : -
ol L ; Allowable Voltage/ |, - 30y pc ) 10a
Pollution Degree 2 (IE60664-1) Allowable Current
GVEF vnllage i ; o Maximum Permissible - 1800 cycles per hour
. AF20 | 100-240V AC(50/60Hz) Operating Frequency GYLieS 88
Rated Operational AD24 | 24V AC(50/60Hz)/24V DC - AL i v e ; :
| ! i { 10A 240V VvV DC
Voltage 55 e Resistive {10A 240V AC, 30
AF20 ' 85-264V AC(50/60Hz) o Rated  Inductive 7A 240V AC, 30V DC
Voltage Tolerance AD24  20.4-26.4V AC(50/60Hz)/21.6-26.4V DC Load o el T 16 1P 120V AC. 13 HP
D12 10.8-13.2v DC ing 240V AC
fnpu! .(jﬂ“‘..fl.)."age Rated Voltage x10% minimum 500,000 op. minimum
Ambient Operating Temperature -20 to +65°C (withoul freezing) - T I e (Resistive)
nbient St Mechanical 50,000,000 op. min
Ambient Storage and 30 1o +75°C (without freezing) "e.c anical op. minimurm
Transport Temperature
Relative Humidity 35 to B5%RH (withoul condensation)
A[mgspheric Pressure 80kPa to 110kPa (Operating), 70kPa to 110kPa (Transport)
Reset Time 100msec maximum
Repeat Error +0.2%, +20msec’
Voltage Error +0.2%, +20msec”
Temperature Error +0.5%, +20msec’
Seﬂing -EI’I’DI + 10% maximum
Insulation Resistance 100ME2 minimum (500V DC)
Between power and oulpul lerminals: 2000V AC, 1 minute
Dielectric Strength tween contacts of different poles: 2000V AC. 1 minute
>N contal of the same pole: 1000V AC, 1 minute
Vibration Resistance ) to 55Hz amplitude 0.5mm2 hours in each of 3 axes
ing extremes: 98m/
Shock Resistance e limits® 490m/
Degree of Protection P40 (enclosure) (IECE0529)
< TYPE RTE-P1.-B1 RTE-P2 -B2
‘;:‘_,; AF20 120V AC/60HZ 6.5VA 6 BVA
550 & 240V AC/G0Hz  11.6VA 11.6VA
222 p4v ACB0HZDC 3.4VA/ TW 3.5VAILTW
o o =3 S5
B0 D3 1.6W 1.EW
Mounting Position Free
Di x RTE-P1. P2 40Hx 36W x 77.9D mm
eSS RTE-B1 82 A0Hx 36W x 74 9D mm
: RTE-P1 RTE-P2 RTE-B1 -B2
Weight {Approx.) 70 899 85q
o the valie of the ervor veainst o preset time, witichever tie laroest
S
PDF Libraryary No. 1190 Rev.: 06
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l D E C Timers RTE Series

Part Numbering Guide

RTE series part numbers are composed of 4 part number codes. When ordering a RTE series part, select one code from each category.
Example: RTE-P1AF20

RTE e | P 1 AF20

(D Series @ Terminal 3 Function @ Input Voltage
Style Group
Part Numbers: RTE Series
Description ‘ Part Number Code ’ Remarks
1) Series RTE series RTE For internal circuits, see next page.
o Pin - ) o

2 Terminal Style Select one only.

 Blade ' B
© ON-delay, interval, cy-c-?e.(jFF, cycle ON 1

3 Function - Each function group has different timing functions.

Group : Uﬂidemycyc!e DFF cycle ON, signal 2 o See page G-4.
. ON/OFF delay, OFF-delay, one-shot
o 10010 240V AC(50/60H) AP0 i
@ Input Voltage 24V AC{50/60Hz)/24V DC apze T
CTwvoe D12

Part Number List

Part Numbers

Power Triggered Start Input Triggered

Voltage | 8-Pin 5 _ Blade 11-Pin Blade
12V DC RTE-PID12 - RTE-BID12  RTE-P2D12  RTE-B2D12
24V AC/DC RTE-P1AD24 = RTE-B1AD24 RTE-P2AD24  RTE-B2AD24
100-240V AC RTE-P1AF20 ~ RTE-BIAF20 RTE-P2AF20  RTE B2AF20

Time Range Table

Time Range Determined by Time Range Selector & Dial Selector
- 0-3

01sec-

3sec 02sec-10sec 06 sec-30sec 1.2 sec - 60 sec

Second  0.1sec-1sec

Minute 1.2 sec- 1 min 36sec-3mmn  12sec-10min 36 sec - 30 min 1.2 min - 60 min
Hour 1L.2min- 1 hr 36min-3h 12 min - 10 hr 36 min - 30 hr 1.2hr-60hr
10 Hours  12min-10hr 36 min - 30 hr 2hr - 100 hr 6hr-300hr 12 hr - 600 hr

www.idec.com ESA:(800) 262-1DEC or (408) 747-0550, Canadu: (888) 317-IDEC G-Y
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RTE Series

( rs Q

-1

RTE-P2

nial
control  start
anal

RTE-B2 1. RTE-P2: Do not apph voltage 1o terminals #5, %6 & #7.
gxlermal 2. RTE-BI, -B2: Do not apply voltage to teyminals #2. #5 & #8.
N E
gﬂ:"néo’ 3. IDEC sockets are as follows: RTE-P1: SR2P-06* pin tvpe socket,

RTE-P2: SRIP-05* pin type socket, RTE-BI, -B2: SR3B-05* blade

tvpe socket, (*-mav be followed by suffic letter A.8,C or U).

RTE-P1, -B1

A: ON-Delay 1 (power start)
Sel imer for deswed delay, apply power lo coil. Contacls transter afier preset time
has elapsed, and remain in transferred position until timer is reset. Resel occurs
with removal of power.

B: Interval (power start)
Set limer for desired delay, apply power lo coil. Contacts transfer immediately. and
return 1o original position after preset time has elapsed. Resel occurs wilh removal
of power.

ltem | Termiraine, Operaton flem | TerminaiNe. Operation
(1)z-7 y (1)2-7
Fower |} Powar  [ala g
(D458 o ) INEES
Detayec |2 3% Delayed [(2)1-7.3
Contact [{1)1.3 6.8 Contact [{113.6
(2)4-7 6.8 'NOI (2}4-7.6-
PWR PWR
Indicator tndicator
ouT ourt
Sel Time — Set Time

C: Cycle 1 (power start. OFF first)
Set imer for desired delay, apply power to coil. First transfer of contacts occurs
after preselt delay has elapsed, after the nex! elapse of preset delay contacls return
to onginal position. The timer now cycles between on and off as long as power is
appled (duty ratio 1.1}

D Cycle 3 (power start, ON first)

Funclions in same manner as Mode C. with the exception that first transfer of
conlacts occurs as Soon as power is applied. The ratio is 1:1. Time On = Time Off

trem Opetabion itam Termanal No. Operation
i kil s s e M
{1114 5. | 2
. 1 g (NC} v -
Delayed Dalayed (211-73.8 : % Y
Contact Contact

Inteator

tndicator

St Time

Set Time P

E. Signal CFF-Delay

RTE-P2, -B2

A ON-Delay 2 (s
When a preset time has elapsed alter the start input turned on while power is on,
the NO outpul contact goes on

B: Cycle 2 (signal start, OFF first)
When the starl input turns on while power is on, the output oscillales at a preset
cycle (duty ratio 1.1}, starling while the NO contact off

item . I Operiton

Fower

Start

Indic afer

item mnaNe | Operaton

Set Time

C: Cycle 4 (signal starl, ON first}

When the slari inpul turns on while power is an, the NO conlac! goes an The
oulput oscillates at & preset cycle (duty ratio 1.1)

D' Signal ON/OFF-Delay
When the start input turns on while power 1s an, the NO oulpul contact goes on.
When a preset lime has elapsed while the starl inpul remains on, the oulput coniact
goes off. When the starl input lums off, the NO contacl goes on again. When a

{BIA-B
F DR
Star B13.5

AYT.& BT

Bit:? 3.8 (NC

Set Tme

When p
on Whe
contact

wer s lurned on while the slarl input 15 on, the NO cutput contact goes
et ime has elapsed after the st ut turned off. the NO output

joes of!

Termee o

F . QOne-Shot (signal start)

When the starl input turns on while power 1s on, the NO outpul contact goes on
When a presel time has elapsed. the NO oulput contact goes off

Opr

1 T

a=Shorter than el brmi 11 RTE-P1 (2

Mote

www.idec.com

127 R1L-B1. (A) RTE-PZ. (B) RTE-B2
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|IDEC Timers

 Mounting A |
Derating Curve

50°C 65°C
Ambient Temperature

Types

_ — Power Voltage
RTE-P1 ATF 28 AF20: 100 to 240V AC(50/60Hz)
Q_T L_‘ AD24: 24V AC(50/60Hz)/24V DC

r .
Connection type  Operation Mode D12:12vDe

P: Pin 1: No Control Signal 2: Control Signal
B: Blade A: ON-Delay 1 A: ON-Delay 2
B: interval B: Cycle 2
C:Cycle 1 C: Cycle 4
D: Cycle 3 D: Signal ON/OFF-Delay
E: Signal OFF-Delay
F: One-Shot

Installation of Hold-Down Springs
DIN Rail Mount Socket

Insert the springs into the outer
slots with the projections
facing inside.

into the slots

Socket SR3P-05

Hold-down Spring (sokd separately)
SFA-202 fuse two springs)

Sockel SR2P-06

Insert the springs.

RTE Sernies

Mounting B

Allowable
Current
&
>

Derating Curve
50°C 65°C
Ambient Temperature

1. Turn the selectors securely using a flat
screwdriver 4mm wide {maximum).
Note that incorrect setting may cause
malfunction. Do not turn the selectors
beyond their limits.

2. Since changing the setting during timer
operation may cause malfunction, turn
power off before changing.

1) Operalion Mode
Selector
1 Scale Selector

Time Range
Selector

W) N

Hold-down Spring (sold separately)
SFA-203 (use two springs)

Safety Precautions _

Special expertise is required to use Electronic Timers.

« All Electronic Timers are manufactured under IDEC's nigorous qual-
ity control system, but users must add a backup or tail sate provision
to the control system when using the Electronic Timer in apphca-
tions where heavy damage or personal injury may occur should the
Electronic Timer fail.

= Install the Electronic Timer according 1o instructions described in
this catalog.

» Make sure that the operating conditions are as described in the spec-
ifications. 1f you are uncertain about the specifications, contact
IDEC in advance.

« In these directions. satety precautions are categorized in order of
importance under Warning and Caution

Warnings
Warning notices are used to emphasize that improper operation may

cause severe personal injury or death
« Turn power off to the Electrome timer before starting installation,

removal. wiring. mamienance, and imspection on the Electronic

Fimer

www.idec.com

USA:(800) 262-IDEC or (408) 747-05510,

= Failure to turn power off may cause clectrical shocks or fire hazard.

» D0 not use the Electronic Timer for an emergency stop circuit or
interlocking circuit. H the Electronic Timer should fail, a machine
malfunction. breakdown. or accident may occur.

Caution
Caution notices are used where mattention might cause personal
mpury or damage to equipment.

* The Electronic Timer is designed for installation in equipment. Do
not mnstall the Electronic Timer outside equipment.

Install the Electronic Timer in environments described in the specifi-

cations. If the Electrome Timer is used mn places where it will be

subjected to high-temperature, hgh-humidity. condensation. corro-

sive gases. excessive vibrations, or excessive shocks, then electrical

shocks. fire hazard. or maltunction could result.

= Use an TEC601 27-approved tuse and circunt breaker on the power
and output line outside the Electrome Trmer.

« Do not disassemble. repair, or modity the Electronic Timer.

¢ Electrome Tumer. do so as industrial waste

= When disposing o

Canada: (888) 31 7-IDEC G-11
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DEC

= Part Numbers: DIN Rail/Surface Mount Sockets and Hold-Down Springs -
DIN Rail Mount Socket B R " Applicable Hold-Down Springs
Appearance = - Appearance = - Part No.

RTE Series Timers

11-Pin Screw Terminal

(dual tier) - RTE-P2 SR3P-05
| SFA-203
11-Pin FingerSafe Socket RTE-P2 SR3P-05C
8-Pin Screw Terminal RTE-P1 SR2P-06
| SFA-202
11-Blade Screw Terminal g¥§g; SR3B-05
. DIN Mounting Rail -
W Length 1000mm BNDN1000
- ;

Description - Use with

Accessory

Panel Mount Adaptor for Hush panei e
Adapter mounting RTE timers RLRTE smers Gl
8-pin screw terminal ‘ﬁ";;sﬂ.- {Shown: RTE-P1 SREP-M0O8G
qee SR6P-M08G
= ; [ Winng Socket
! . Adapter}
11-pin screw terminal t-; eps® RTE-P2 SREP-M11G
Sockets for use
with Panel
Mount Adapter 8-pin solder terminal RTE-P1 SREP-S08
11-pin solder ter RTE-P2 SR6P-S11

G-12 www.idec.com US 1 (800) 262-1DEC or (408) 747-0550, Cuanada: (888) 317-IDEC



DEC Timers

79 130

l r.L_l im? B " .
o W e =

Q8 g
e e e |

RTE-P1 (8 pin) Terminal Style

s

I s

S

RTE-P2 (11 pin)Terminal Style

BRI

1

e 7.3
RTE-B1/RTE-B2 (11 blade) Terminal gfyie'

Panel Mount Adapter

RTE Series

RTE Timer, 8-Pin and 11-Pin with SR6P-S08 or SR6P-S11
. 98 maximum _ |

|
. ,'I— Paned Thickness 0 8 lo 5mm L

RTE Timer, 8-Pin with SR6P-M08G

| 1 Pane Thihness 0810 Smm B-M3 5 Terminal Screw
W

IHH

L.__ W

35man ] | _S6min
v w360
6 9 max ]

M

www.idec.com LS A (800) 262-1DEC or (408) 747-0350, Canada: (888) 317-IDEC G-13
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General Instructions

Timers DEC

General Instructions for A_ll Timer Series

Load Current

With inductive, capacitive, and incandescent lamp loads, inrush current more
than 10 times the rated current may cause welded contacts and other undes-
ired effects. The inrush current and steady-state current must be taken into
consideration when specifying a timer

Contact Protection

Switching an inductive load generates a counter-electromotive force (back
EMF) in the coil. The back EMF will cause arcing, which may shorten the con-
tact life and cause imperfect contact. Application of a protection circuit is
recommended to safeguard the contacts

Temperature and Humidity

Use the timer within the operating temperature and ope;atm? humidity
ranges and prevent freezing or condensation. After the timer has been stored
helow its operating temperature, leave the timer at room temperature for a
sufficient period of time to allow it to retumn to operating temperatures before
use

Environment

Avoid contact between the timer and sulfurous or ammonia gases, organic
solvents {alcohel, benzine, thinner, etc.), strong alkaline substances, or strong
acids. Do not use the timer in an environment where such substances are
prevalent. Do not allow water to run or splash on the timer.

Vibration and Shock

Fxcessive vibration or shocks can cause the output contacts to bounce, the timer

should be used only within the operating extremes for vibration and shock resis-
ance. In apP\icati(ms with significant vibration or shock, use of hold down
prings or chl ﬂ,

s is recommended to secure a timer to its socket
p

Timing accuracies are calculated from the following formulas:

Repeat Error

1
I+
[

Time Setting

The time range is calibrated at its maximum time scale; so it is desirable to
use the timer at a setting as close tg its maximum time scale as possible. For
a more accurate time delay, adjust the control knob by measuring the operat-
ing time with a watch before application.

Input Contacts

Use mechanical contact switch or relay to supply power to the timer. When
driving the timer with a solid-state output device (such as a two-wire proxim-
ity switch, photoelectric switch, or salid-state relay), malfunction may be
caused by teakage current fiom the solid-state device. Since AC types com-
prise a capacitive load, the SSR dielectric strength should be two or more
times the power voltage when switching the timer power using an SSR.

Generally, it is desirable to use mechanical contacts whenever possible to
apply power to a timer of its siﬂna\ inputs. When using solid state devices, be
cautious of intushes and back-EMF that may exceed the ratings on such
devices. Some timers are specially designed so that signal inputs switch at a
Inwe;r voltage than is used to power the timer (models designated as "B
type)

Timing Accuracy Fo_r_mulas

x Maximum Measured Value — Minimum Measured Value x 100%

2 Maximum Scale Value

Voltage Error
=+ Tv-Trx 100%
Tr

1, Average of measured values at voltage V
I, Average of measured values at the rated voltage

Temperature Error

=+ Tt T20 % 100%

dfsif

120

Setting Error

Maximum Scale Value

(-6 www.idec.com

= + Averaqe of Measured Values - Set Value x 100%

LS 1 (806) 262-1DEC or (408) 747-0550, Canada: (888) 317-IDEC
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No.112

.. ,
Directly from IDEC Corporation

~ Sept. 22, 2003

NOTE: See reverse for
replacement information
on discontinued models.

- Changes effective immediately.
- No change to list prices.

- New part numbers (see
reverse).

- For any questions or concerns,
please call Technical Support at
1-800-262-1DEC (press 2) or
email: support@idec.com.

dee

T s e

RTE Series - Multi-Function Timers

IDEC Corporation hereby announces a
part number replacement, enhance-
ment and consolidation for the RTE
series of multi-function timers.

The new RTE timers have improved
functions and are much easier to use.
They now have 20 selectable time
ranges from 0.7 second to 600 hours,
allowing for a wide range of timing
requirements. Input voltage ranges
have also been expanded to provide
more flexibility. The new timers are
now rated for 100 to 240V AC, 24V
AC/DC, or 12V DC depending upon
the model.

The color of the LED lamp indicating
when power is "on" has been changed
from red to green and the LED light
indicating when output is "on” 1s now
orange, instead of red. The mode set-
ting and time range setting switches,
as well as the visual scale, are now
rotary switches making them casier
and simpler to set.

The new RTE timers are UL-listed, ¢ UL-
listed, and CE marked.

For more information contact your local IDEC representative
or visit us on the web at www.idec.com

The updated RTE timers are still avail-
able in two models (the power trig-
gered and signal triggered), but with
expanded operation modes now being
offered:
Power Triggered: Signal Triggered:
(Group 1) (Group 2)
A: On Delay A: On Delay
B: Interval B: Cycle (off first)
C: Cycle (off first) C: Cycle (on first)
D: Cycle {on first) D: Signal On/OFF Delay
E: OFF Delay
F: One-Shot

Along with the new features, the RTE
timers are available with the same
tubular pin or 187" solder/quick con-
nect plug-in terminals and can be
mounted in plug-in sockets or with the
optional panel mount adaptor.

On the reverse is a list of the old part
numbers and their replacements.

For further information. please call
IDEC Technical Support at 1-800-262
IDEC (press 2)

PDF Library No. 1463 Rev.: 09-03
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RTE Series — Multi-Function Timers

- New Part Number E Obsolete Part Number

RTE-B11-24V
RTE-BIAD?4
RTE-B12-24V
RTE-B11-ACT20V
RTE-BIAF20
RTE-B12-AC120V
RTE-B11-12V
RTE-B1D]2 ;
RTE-B12-12V
 RTE-B21-24V
RTE-B2AD24 5
 RTE-B22-24V
. RTE-B21-AC120V
RTE-B2AF20 | ,
- RTE-B22-ACT20V
RTE-B21-12V
RTE-B2D1?
RTE-B22-12V
RTE-P11-24V
RTE-P1AD24
RTE-P12-24V
RIEPIT-ACIZOV
RTE-PTAF20
RTE-P12-ACT20V
RTE-P11-12V
RIE-PIDT?

RTE-P12-12V

RTE-P21-24V
RTE-P2ADZ4
. RTE-P22-24V

- RTE-P21-ACT20V
RTE-P2AF20
RTE-P22-AC120V

RTE-P21-12V
RTE-P2D12
RTE-P22-12V
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DEC Sockets SR Series: DIN Rail Snap-Mount

e SR3B Sockets :

C—
i 36 Wnen using
7?’W . ; BAABAP:28.5 N Rail Terminal Arrangement
= S hermeng — (BAA/BAP) Fem ol
1 @E e s | | i ,/ 2-94.2 Mounting Holes I 1
- BEE y C J joraToppedtioles) ., i??a
SR3B-05 - . I S : el
e ‘ P ; ‘
Style 11-blade, snap-mount/surface mount . 8 < - [:1 T fu]
: " : e | e
Teriloalr M3.5 screws with captive wire clamp ol SR BN L Ll@) @JJ-
Orgue (9- 115 inelbs) B8 {Top View)
i 3 i
Wire Size Maximum up to 2—#12AWG a7 . 7 ’“"“:}r @963 6 min
Electrical Rating 300V, 15A (10A)” (*denotes CSA rating) e ol e
Compatible Relay  RR1BA RR2BA, RR3B
; All dimensions are in mm.
Compatible Timer RTE-B
Hold-Down Spring  SR3B-021 (relays)
Hold-Down Clip SFA-202 {relays and timers)
wn
o
o
=
-
wn
o

[ Foer socket mownting decesseries, see page 29
2. Four hold-down clipisprine selectionys, see pagve F-H
PN !

www.idec.com USA:(800) 262-IDEC or (408) 747-0550, Canada: (888) 317-1DEC F-13
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SR Series: DIN Rail Snap-Mount

Sockets

SR3P Sockets

Sockets

(

SR3P-05 _
Slyle ELE pm octal, snap -mount/st srface mount
- T MB35 screws with capuvg wire clamp
Tem'"ammq"e {@-115inelbs)
Wire Size Maximum up to 2—#12AWG
' Electrical Raling 300V, 10A o o

Compallhie Relay RR3PA, RRZKP
GT3(11-pin), RTE-PZ
SA3B-07F1 for RR3P: SR3P-06#3 for RR2KP

SFA-203 (Timers)

Compauhie Timer

Hold-Down gﬁring
‘Hold-Down Clip

SR3P-05C Fingersafe
Style 11-pin octal, snap-mount/surface mount
- M35 screws with cép:"ve wire clamp,
Terminal/Torque fingersate (9 - 11.5in+lbs)
Wire Size Maximum up 1o 2—#12AWG

Electrical Rating 300V, 10A

Compatible Relay  RR3PA, "HRZKP {“latching refay]
Compatible Timer  G13(11-pin), RTE-P2

SR3B-02F1 for RRIPA: SR3P-06F 3 for RRZKP

SFA-203(Th

Hold-Down Spring
Hold-Down Clip

mers)

SR3P-06
Style pm octal, snap-mount/surface mount
Terminal/Torque (Dé’i?‘ ]ralsgt:;::;h's;wth captive wire clamp
Wire Size mum up to 2—#12AWGE
Electrical Rating 10A
Compatible Relay  RR3PA "HRZKP ["tatching 1elay)

Compatible Timer  GT2(17pin} HIEPZ

1 for RRIPA; SR3P-06F3 for RRZKP

Hold-Down Spring

Hold-Down Clip SEA-207 (Timers)

sopies, see page 1-2Y

selections, see puge F-4.

www.idec.com

42 32 WhgrAA
{ g DIN Rail (BAA) Terminal
M3.5 Screw Amrangement
% 2-84.2 Mounting Hole
(M4 screw hole)

‘-"‘ M f
P
o8 & o~
e == 34
,‘5 '—’j"g': IH'I
- g} [g] [r] 'f;A s 4. Amax . 5min. jole
l_en34 ; Mounting 83 6min {TorvEW!
' Hole
Ll 7.9max
33.5 when
[ _using BAA _
| | DIN Rail (BAA) ‘Teminal
- — Arrangemcnl
I = 2 24 .2 Mounting Hole s
a[: (M4 screw hale) e \|
L ZORON,
- o *o
2 34 \ Y
- =
By {
{TOPVIEW)

{cannot use ring terminal}

255 when
using BAA Terminal

DIN Rail (BAA}
/ _Arrangement

o4 ? s
Mount w
Hole

All dimensions are in mm.

PDF Libraryary No. 642 Rev.: 2006

(800) 262-IDEC or (408) T47-0550, Canadu: (888) 31 -IDEC

USA:
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Arc Suppressor

Snubber Network
I!UBSMersmn
N’
N

HOW TO ORDER

* Relay contact protection e Noise reduction on controllers/drivers
e dy/dt suppression on thyristor and triacs « EMI/RFI reduction
« No lag time in suppression e Available voltages: 125 VAC - 660 VAC

¢ Type ORL — UL/CSA version

Quencharc®

Arc Suppressor

|-—LMax A-Irl-—m

T
Snubber Network H Max
850" Min
"ARCING.” "SPARKING,” and “TRANSIENTS™ oflen
cause premature lsiuros in rolays, Ewitches, tyristor,
racs, contaciors. nnd relatsd producta.  Pakion
QUENCHARCS® extend operaing le whon properly l
sainctnd and epphied
|~—-DTyp. -—-I
PF CODE | uF + 20% VOLTAGE TYPE OHMS £10% WATT | T H L D
104 1 600 VDC/250 VAC | QC 22 47,100, 150, 220, 330 Y, |39 66 | 1.08| .82
104 1 1200 VDC/480VAC | QH 39 2 |.6471.04]160) 1.28
104 1 1600 VDC/660VAC | OV 39 2 |541100] 218 1.80
254 .25 600 VDC/250 VAC | QD 22,47,100, 150 W, [42] 75 | 145 1.20
504 5 600 VDC/250 VAC | QE 22, 47,100, 150 Yo | 59| .92 (145|120
__504 5 200 VDCA25 VAC | QA 22,47,100, 220 Y, |37 .64 | 1.08] 82
105 | 1.0 | 200VDC/125 VAC | OB 22,47 U, |39 | 66 | 145|120
UL/CSA Recognized Across- I’I&l.lﬂ& a;pilaﬁm NOTE: Type QRL complies with UL1414/CSA-C22.2 No. 1
104 A 125 VAC QRL 150, 680 W, |44} 86 | 1.08| .82

Preferred

QA EXAMPLE: .1 pF + 20% 600 VDC 100 Ohms =
0B 104 M 06 ac 100
Qc  _PFCODE _ TOLERANCE VOLTAGE TYPE RESISTOR
QD M=1t20% 02=200VDC/125VAC QA QD 22 150
QE 06=600VDC/250VAC QB QE 39 220
H 48 = 1200 VDC480VAC QC QV 47 330
v 66 = 1600 VDC/660 VAC ~ QH 100
EXAMPLE: 1 pF £ 20% 125 VAC 150 Ohms =

104 M AC QRL 150
ORL " pr conE TOLERANCE VOLTAGE TYPE RESISTOR

104 M=t20%  AC = 125 VAC QRL 150 680
Type QRL: UL Recognized for 125 VAC across-the-line. UL File No. E33628.

__CSA Cenlified for 125.VAC acrossthedine CSA File No | R32208.

ITW Paktron » P0O. Box 4539, 1205 McConville Road, Lynchburg, Virginia 24502 » Phone 804-239-6941 # FAX 804-239-4730 » www.paklron.com

PDF Library No. 1563 Rev.:




HOW QUENCHARC® WORKS

The most popular and commonly used method
of arc suppression is to connect a resistor-capaci-
tor network as shown in Figures A and B. The pre-
femmed method of connection is across the contacts
it wants to protect. However, the network can be
hooked across the load, as is shown by the
dashed line, when all inductance of the load circuit
is considered lumped together.

Figure A

Figure B

When the contacts open, the voltage across the
uncharged capacitor is zero and the transient volt-
age starts charging the capacitor. In the meantime,
the gap of the conltact is steadily widened, and by
the time the capacitor is charged to its full potential,
the contact gap is widened well beyond the mini-
mum breakdown potential of air, thus preventing the
arcing. When the contact closes, the inrush current
from the capacitor may damage the contact, and
here resistance is needed to limit the maximum cur-
rent to Eo/Rc during the contact closure.

The induced voltage on opening the
contact is

=IRc= ¢
vV =1IRc RLEQ (1)

and, as can be seen, the larger the value of a series
resistor, the higher the induced voltage. On the
other hand, the lower series resistance makes the
curtent on contact closure higher. The time
dependence of the voltage is given by:

Vi) =L 9+ (R +Rc)i + Eo+.1 [lidt
M=L 8+ (L +Re) L3

and the rate of voltage change, which is important
in fransient suppression of triac switching, is:

dv _, d% di i
o bget (R+Rerg e

Equation (3) tells us that by knowing the circuit
conditions with given values of L and coil resist-
ance that limit the cument prior to contact opening,
the rate of voltage rise is inversely proportional to
capacitance. In other words, the larger the capaci-
tance, the greater is the transient suppression.
However, when the contact doses, the additional
energy stored in the capacitor has to be discharged
through the contact. Hence, a compromise has to
be made in the selection of both resistance and
capacitance.

In an effort to provide a simple answer to
designers’ requests for proper values of resistance
and capacitance, some relay manufacturers came
out with empirical fo!imulas and nomographs. For
instance, C.C. Bates ' gives the equations

? r= _Eo
- 4 50 -
10 101(1+ ' )

where
C = capacitance in pF
I = load current in amperes prior to contact opening
R = resistance in ohms in series with capacitor
Eg = source voltage

The choice of resistance and capacitance value
however, is quite flexible. In fact, the choice is so
simple that one does not need a homograph atall.
Besides, a nomograph published by a certain relay
manufacturer may be for the particular relays the
firm manufactures, not necessarily universal.

1Bales. C.C., “Contact Protection of
Electromagnetic Relays” Electro-mechanical
Design, August, 1966.

CHOOSING A QUENCHARC®

In choosing a Quencharc®, first of all, check
the maximum switching current rating of the
contacts to be protected. This value differs for
different types of contact materials and differ-
ent types of relays. The maximum current dur-
ing the contact closure with an RC network is
Eo/Rc, where Eg is the source voltage and
R¢ is the resistance value of the network. The
quantity Eg/R¢e must be lower than the maxi-
mum switching current for obvious reasons.
Next, the selection of capacitance is best
done with an oscilloscope.

Connect the oscilloscope probe 1o the relay
wiper and ground the other plate of the con-
tact. Without an RC network across the con-
tacts, check the amplitude of the transient volt-
age on contact break and the amplitude of the
current on contact make. If the voltage is less
than 300V and the current less than the maxi-
mum switching current rating of the relay, and
if you don’t see any arcing, you may not need

ITW Paktron « P.O. Box 4539, 1205 McConville Road, Lynchburg, Virginia 24502 » Phone B04-239-6941 » FAX 804-239-4730 Owww.

the contact protection at all. Iif you spot arcing,
connect a .1 pF + 100 ohm, 250 VAC, QC100
{our most widely used Quencharc®), across
the contacts, and observe the levels of sup-
pression, voltage on break and cument on
make. The suppressed voltage should be
below 250V, which provides 70 volts of safety
margin from the breakdown potential of air. If
the voltage is still above 250V, try a .25 uF +
220 ohms or a .5 pF + 330 ohms range. If you
need a higher capacitance than 1.0 pF, you
may be better off with a Zener or a varistor in
terms of cost and space. For most relays and
triacs .1 pF + 100 ohms provides a satisfacto-
ry suppression.

When protecting contacts in AC circuits, the
same general guidelines as for DC circuits can
be used, but the wattage of the resistor must
be considered if current flow is sustained for a
long enough period of time to heat the compo-
nent. Compute the impedance of the RC unit to
obtain a current value, then use IR and time
considerations to determine whether the stan-
dard network resistor is adequate.
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SOTORBRE®

PLC relay, consisting of base terminal
block PLC-BSC.../21 with screw
connection and pluggable miniature
relay with power contact, for assembly
on mounting rail NS 35/7.5, 1 PDT,
input voltage 120 VAC / 110V DC

PLC-RSC-120UC/21

The illustration shows the
version PLC-RSC-24DC/21

Basic data
Order No. 2966197
Type PLC-RSC-120UC/21
Pieces per package 10 pcs.
Price Inquiry
Catalog page Catalog IF-2002, Page 046
minimum order amount 1
minal input voltage Uy 120V AC
N’
Nominal input voltage Uy 110V DC
Contact type Single contact, 1 PDT
Limiting continuous current 6 A
Contact material AgSnO

Accessories

ltem Designation Description
Assembly
» 0801377 NS 35/7,5-V2A DIN rail, material- High-grade steel V2A, b Details
UNGELOCHT unperforated, height 5.5 mm, width 15 mm, ) Shopping
length: 2 m cart
¥ 0801681 NS 35/75 DIN rail, material Steel, unperforated, b Details
UNGELOCHT METER  height 7.5 mm, width 35 mm, length: 2m  , ghopping
cart
¥ 0801733 NS 35/7,5 GELOCHT DIN rail, matenal: Steel, perforated, height » Details
METER 7.5 mm, width 35 mm, length: 2 m » Shopping
cart
¥ 0801762 NS 35/75-CU DIN rail, material. Copper, unperforated, ¥ Details
UNGELOCHT METER  height 7.5 mm, width 35 mm, length: 2m  } Shopping
cart
¥ 1201714 NS 35/15 UNGELOCHT DIN rail, material: Steel, unperforated, » Details
METER height 15 mm, width 35 mm, length: 2 m } Shopping
cart

1201730 NS 35/15 GELOCHT DIN rail, matenial: Steel, perforated, height  Details
PDF Libraryary No. 2270 Rev.: 2004



b 1201756

b 1201798

b 1201895

b 2966841

Bridges
b 2966236

b 2966692

b 2966786

b 2966812

b 2966825

b 2966838

¥ 2967688

b 2967691

Marking
¥ 1051003

¥ 1051016

¥ 5060935

METER

NS 35/15-AL
UNGELOCHT METER

NS 35/15-2,3
UNGELOCHT METER

NS 35/15-CU
UNGELOCHT METER

PLC-ATP BK

FBST 6-PLC RD

FBST 500-PLC BU

FBST 500-PLC RD

FBST 6-PLC BU

FBST 6-PLC GY

FBST 500-PLC GY

FBST 8-PLC GY

FBST 14-PLC BK

ZB 6:UNBEDRUCKT

ZB
6,LGS.FORTL. ZAHLEN

ZB 6/WH-

15 mm, width 35 mm, length: 2 m

DIN rail, deep-drawn, high profile,
unperforated, 1.5 mm thick, material:
Aluminum, height 15 mm, width 35 mm,
length 2 m

DIN rail, material: Steel, unperforated, 2.3
mm thick, height 15 mm, width 35 mm,
length: 2 m

DIN rail, material: Copper, unperforated,
1.5 mm thick, height 15 mm, width 35 mm,
length: 2 m

Separating plate, 2 mm thick, required at
the start and end of a PLC terminal strip.
Furthermore, it is used for: -visual
separation of groups, -safe isolation of
different voltages of neighboring PLC
relays in acc. with DIN VDE 0106-101, -
isolation

Plug-in bridge, 2-pos., 6 mm long,
insulated, for potential distribution with
PLC, color of the insulation material: Red

Continuous plug-in bridge, 500 mm long,
insulated, can be cut to length, for potential
distribution with PLC..., color of the
insulating material: Blue

Continuous plug-in bridge, 500 mm long,
insulated, can be cut to length, for potential
distribution with PLC..., color of the
insulating material: Red

Plug-in bridge, 2-pos., 6 mm long,
insulated, for potential distribution with
PLC, color of the insulation material: Blue

Plug-in bridge, 2-pos., 6 mm long,
insulated, for potential distribution with
PLC, color of the insulation material: Gray

Continuous plug-in bridge, 500 mm long,
insulated, can be cut to length, for potential
distribution with PLC .., color of the
insulating material: Gray

Plug-in bridge, 2-pos., 8 mm long,
insulated, for potential distribution with
PLC, with separating plate, color of the
insulation material’ Gray

Plug-in bridge, 2-pos ., 14 mm long,

insulated, to increase efficiency with
PLC..IC and PLC..HC, color of the

insulation material: Black

Zack strip, unprinted, strips with 10 labels
for individual labeling with M-PEN or CMS
system, for terminal block width: 6 2 mm,
color white

Zack strip, 10-section, printed horizontally:
with the numbers, 1-10, 11-20 etc. up to
991-1000, color: white

Zack strip, unprinted: For individual

» Shopping
cart

» Details
» Shopping
cart

» Details

# Shopping
cart

b Details

» Shopping
cart

» Details

» Shopping
cart

b Details

» Shopping
cart

» Details

» Shopping
cart

¥ Details

» Shopping
cart

¥ Details

» Shopping
cart

» Details

¥ Shopping
cart

b Details

» Shopping
cart

» Details
» Shopping
cart

¥ Details
¥ Shopping
cart

¥ Details

» Shopping
cart

F Details
» Shopping
cart



100:UNBEDRUCKT

-

Technical data
Coil side

Nominal input voltage Uy
Nominal input voltage U
Nominal input voltage Uy
Nominal input current at UN
Nominal input current at Uy,

Typical response time
Typical release time
Operating voltage display

Protective circuit/component

Contact side
Contact type
Contact material

Maximum switching voltage

“Maximum switching voltage

«_-aximum switching voltage

Minimum switching voltage
Minimum switching voltage
Minimum switching voltage
Maximum inrush current

Min. switching current

Limiting continuous current
Power rating (ohmic load) max.
Power rating (ohmic load) max.
Power rating (ochmic load) max.
Power rating (ohmic load) max.
Power rating (ohmic load) max.
Power rating (ohmic load) max

Switching capacity min

General data

Width

Test voltage relay winding/relay contact

Ambient temperature (operation)
Operating mode
Service life mechanical

Tammability class acc. to UL 94

““iandards/regulations

labeling with M-PEN, ZB-T or CMS ¥ Details
system, large batch, sufficient for labeling ) shopping
1000 terminal blocks, for a terminal width cart

of 6.2 mm, color: White

120 V AC
110V DC

120 V AC/DC

3.5mA (AtUy = 120 V AC)
3mA (At Uy, = 110V DC)

6 ms

15 ms

Yes

Bridge rectifier

Single contact, 1 PDT
AgSnO

250 V AC/DC (The separating plate PLC-ATP
should be installed for voltages larger than 250
V (L1, L2, L3) between identical terminal blocks
in adjacent modules. Potential bridging is then
carried out with FBST 8-PLC... or ...FBST 500...)

250V AC

250V DC

12 V AC/DC

12V AC

12V DC

(on request)

10 mA

6A

140 W (For 24 V DC)
20 W (For 48 V DC)
18 W (For 60 V DC)
23 W (For 110 V DC)
40 W (For 220 V DC)
1500 VA (for 250 V AC)
120 mW

6.2 mm

4000V

-20°C .. 55°C

100% operating factor

2 x 107 cycles

VO

IEC 60 664/IEC 60 664 A/DIN VDE 0110,



Standards/regulations

Connection data

Type of connection

Min. conductor cross section, rigid
Conductor cross section, rigid max.
Conductor cross section flexible min.
Max. conductor cross section, flexible
Min. conductor cross section AWG/kcmil
Conductor cross section AWG/kemil max
Stripping length

Screw thread

Certificates
Approval logo

SR

CcuL
Comments

Nominal voltage Uy,
Nominal current IN
AWG/kemil

CuUL

Comments

Nominal voltage Uy
Nominal current Iy

AWG/kemil

UL
Comments

Nominal voltage Uy,
Nominal current I
AWG/kemil

UL

Comments

Nominal voltage Uy
Nominal current Iy

AWG/kemil

Drawings

contamination class 2, surge voltage category
I, DIN VDE 0106-101: 1986-11, increased
isolation I/O

DIN EN 50 178/VDE 0160/VDE 0160, IEC 60
255/DIN VDE 0435 (in relevant parts)

Screw connection
0.14 mm?

2.5 mm?

0.14 mm?

2.5 mm?

26

14

8 mm

M3

Input
120V

30-12

Output
250V

6 A
30-12

Input
120V

30-12

Qutput
250V

6 A
30-12

-



Diagram

J
N 1'4_ A
1.3
1.2
1.1 :
1 U,= 110V DC/ 120 V AC
1
09
08 .t
7 B
0,7 :
20 25 30 35 40 45 50 55 60 685
TU [=C]
Circuit diagram
- 4 . u’,_-__ o
: (AW R VA A
A20 Ll 11
} kil '@_ = {

Phoenix Contact GmbH & Co. KG 26.6.2006
http://www phoenixcontact.com
http://mww.eshop.phoenixcontact.com

SR
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Universal PLC INTERFACE With SPDT Relay
PLC-RSC.../21 — With Screw Connection

The universal PLC-RSC...21 relay series comprises
6.2 mm (0.244 in.) basic terminal blocks and plug-in
miniature relays with SPDT contact and screw
connection.

Coslly wiring is considerably reduced through the
use of plug-in bridges. In addition. wiring errors and
troubleshooting are minimized.

SPDT Contact = A High Degree of Flexibility
The universal PLC-RSC...21 SPDT contact series is
used whenever a high degree of flexibility is required,
depending on the application. This series can be used
— as an input or output interface or
— in N/C. N/O or SPDT contact applications
Advantage: Fewer items to order and store. The PLC
interfaces are supplied as standard with the relay (or
miniature optocoupler with electronic N/O contact
function) included.

Input Voltages From 12V to 230V

The PLC-RSC...21 is available on the coil side in all
popular industrial voltages from 12V to 230 V.
Another advantage is the integrated inpul wiring. which
comprises stalus indicators. free-wheeling diode and
protection against polarity reversal. Il also ensures that
the operating state is clearly indicated. eleciromagnetic
interference is safely suppressed al the coil. and no
damage is caused by accidental polarity reversal.

Rugged Miniature Relay
The main component inthe SPDT contact seriesis a
rugged miniature relay of the latest generation,
equipped with features, which are not normally found in
standard plug-in relays:
— Operational safety ensured by mechanics with IP67
protection
— Environmentally friendly. cadmium-free power
contact material for loads up to 250 V AC/6 A
— Available with gold coating for low levels of power (mA)
as an oplion
— Safe isolation according to DIN VDE 0108-101
— 4 kV .. electrical isolation between coil and contact
The relay is safely secured in place using an
engagement lever. In the event of wear, the relay can
be released and replaced guickly and cost-effeclively
without having to disconnect the wiring.

Plug-in Bridges Reduce Wiring

A big advantage for wiring experts is the user-friendly
FBST plug-in bridge system. Whether for A1/A2
connection on the coil side or grouped power supply at
connection 11 on the conlacl side, the cut to site
plug-in bridge or the 2-pos. bridge connector ensure
fasl. cost-effective. and error-free plug-in wiring with
excellent system clarity. Cumbersome.

=
EMS

Soli _ Stranded I 5]

[mm?} AWG Al

Dnrne:_h:r_\ Li:_sl;?u -25 014 G- 14 ¥ 2

=
* The gedtncal data s deterrined by the re

4]

time-consuming daisy chains are finally a thing of the
past.

Phoenix Contact GmbH & Co. KG + 32823 Blomberg. Germany
Phone +48 - 52 35- 30 0« Fax +49 - 52 35- 34 12 00 - www phoenixcontact.com
Local Contact: www phoenixcontact. com/salesnetwork

PDF Library No. 656 Rev.: 5-03



Universal PLC INTERFACE With PLC-RSC.../21 SPDT Relay

a [

Description Input voltage Type Order No. %ﬁ;

Un') )
PLC interface, comprising PLC-BSC../21 Includes gold plated
basic terminal block and plug-in miniature contact relay
relay (see INTERFACE catalog), 24V DC PLC-RSC- 24DC/21AU 2966 265 10
for mounting on 1« 24V AC/DC PLC-RSC- 24UC/21AU 2966278 10
Additional input voltages available on 120V AC/H10V DC PLC-RSC-120UC/21AU 2966281 10

request. 230V AC/220V DC ?)

PLC-RSC-230UC/21AU 2966294 10

PLC interface, comprising PLC-BSC../21
basic terminal block and plug-in miniature

Includes power
contact relay

relay (see INTERFACE catalog), 24V DC PLC-RSC- 24DC/21 206617 1 10
for mounting on s 24V AC/DC PLC-RSC- 24uC/21 2966 184 10
Additional input voltages available on 120V ACH10V DC PLC-RSC-120UC/21 2966197 10
request. 230V AC/220V DC ) PLC-RSC-230UC/21 2066207 | 10
Technical Data
input Data
Nominal input voltage Uy, 24V DC 24V ACIDC 120V AC/ 230V AC/
110V DC 220vDC )
Permissible range with reference to Uy, See diagram in the INTERFACE catalog
Typical input current at Uy, 9mA 11/85 mA 3513 mA ImA
Typical response time at Uy 4ms 6 ms 6 ms 7ms
Typical release time at Uy, 8ms 15 ms 16ms 15 ms
Input wiring: 24V DC Operating indicator, polarity protection diode, free-wheeling diode
24,120, 230V AC/DC Operating indicator, bridge rectifier
Output Data PLC-R.../21 PLC-R.../21AU
Contacttype Single contact, SPDT contact Single contact, SPDT contact
Contact material AgSnO ) AgSNO +5p Au ¥y
Maximum switching voitage 250V AC/DC ) 30VAC3BVDC
Minimum switching voltage 12V AC/DC 100 mv
Limiting continuous current 6 A 50 mA
Maximum inrush current 30 A at AC 15 operation 50 mA
Minimum switching current 10 mA 1mA
Maximum shutdown power, chmic load: 24V DC 140 W 12W
48V DC 20W -
80V DC 18W -
110V DC 23W -
220V DC 40W -
. 250V AC 1500 VA -
Minimum switching power 120 mwW

10 pwW

General Data
Test voltage input/contact; contact/contact
Ambient operating temperature range
Nominal operating mode

Inflammebility class

Mechanical service life
Standards/specifications

Mounting position/mounting
Connection method

4 k. 50 Hz. 1 minute
-20°C to +55°C (-4°F to +131°F) {24 V types up to +#60°C [+140°F])
100% operating factor

V0 according to UL 84

2x19° cycles

IEC 684/1EC 664 A/DIN VDE 0110 degree of pollution 3,

Surge Voltage Category It DIM VDE 01680 {in relev parts)

IEC 255/DIN VDE 0435 tin relev. parts). DINVDE 0106-101°1986-11.
reinforced insulation for VO '1)
Any/can be mounted without spacing
Screws connection

Jinput wiring depends on the type.

“)For voltages greater than 250 V (L1, L2, L3) between the same
terminal blocks on adjacent modules. the PLC-ATP separating plate
{see Accessories) should be used.

“}If the specified maximum values are exceeded. the gold coating will
be damaged. In subsequent operation, the values ofthe AgNi contact
wili apply

The PLC-ATP separaling plate {see Accessories) should be used
between adjacent modules for safe isolation.

Insulating Housing Version
Polyamide PA, not reinforced See INTERFACE catalog

Color: green

For torque of terminal block screws, see INTERFACE catalog.

For marking systems and assembly material, see CLIPLINE catalog.
The dimensioning cross section (see INTERFACE catalog) refers
to simple wires without ferrules.

Inductive loads must be attenuated with an effective protective
circuit to protect inputs and outputs,

For 120 V and 230V modules, a REL-MR-60DC/... 60 V relay must
always be used due to the integrated input wiring in the basic
terminatl block.
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Universal PLC INTERFACE With Optocoupler
PLC-OSC...

The universal PLC-OSC... optocoupler series,
comprises plug-in miniature optocouplers and the
same 6.2 mm (0.244 in) basic terminal blocks as the
SPDT relay series with screw connection.

Costly wiring is considerably reduced through the
use of plug-in bridges. In addition, wiring errors and
troubleshooting are minimized

The standard PLC-OSC... series can be used as
either an input or output interface. This also simplifies
ordering and reduces storage and servicing costs The
unit is complete, which means that the optocoupler
does not have to be inserted separately For increased
flexibility, all individual components (basic terminal
block, optocoupler or alternatively relay) can also be
ordered separately and combined individuaily

Input Voltages From 24 V to 230V

The PLC-OSC... is available on the control side in all
popular industrial voltages from 24 V to 230 V. Anocther
advantage is the integrated input wiring. which
comprises status indicators and protection against
polarity reversal It also ensures that the operating -

: S " Solid Stranded i U
state is clearly indicated by an LED and no damage i1s o (rm?] rande AWG 1l v
caused to the optoelectronics by accidental polarity e =
reversal. Connection data 0.14-25 014-25 26-14

* The electrical data is determined by the optocoupler

Powerful Miniature Optocoupler
Despite its compact dimensions, the PLC miniature
optocoupler is exceptionally powerful, very rugged (as
is typical of optocouplers). and the ideal choice for high
switching frequencies
— Switching power up to 24 V DC/3 A, depending on
the type
_— Fully encapsulated optoelectronics wath IP67
protection
2 5 kV s electrical isolation between inputfoutput
~ Available with input optocoupler or power
optocoupler as an ophion
— Wear-resistant switching
— Resistant to vibrations and shocks
The optocoupler is safely secured in place using an
engagement lever In the unlikely event that the
optocoupler requires servicing, it can be released and
replaced quickly and cost-effectively without having to
disconnect the wiring

Plug-In Bridges Reduce Wiring

A big advantage for wiring experts is the user-friendly
FBST plug-in bridge system Whether for A1/A2
connection on the control side or grouped power
supply at connection 13 on the load side. the cut to site
plug-in bridge or the 2-pos. bridge connector ensure
fast cost-effective. and errer-free plug-in waring with
excellent system clarty Cumbersome time-
consuming daisy chains are finally a thing of the past

Phoenix Contact GmbH & Co K3 - 22823 Blomberg. Germany
Phone +46 - 5235 - 30 G » Fax +48 - 52 35 - 34 12 00 » www phoenixcontact com
L ocal Contact waww phoenixcontact com/salesnetwaork

Phoenix Contact page 3 of 14



Universal PLC INTERFACE With PLC-OSC... Optocoupler

Description Input voltage Type QOrder No. %%
Un') ’

PLC interface, comprising PLC-BSC... basic Includes

terminal block and plug-in miniature input optocoupler

optocoupler (see INTERFACE catalog), 24VDC PLC-OSC- 24DC/48DC/100 2066728 10

for mounting on 1_s 120V ACH10VDC PLC-OSC-120UC/48DC/100 2966744 10

PLC-OSC-230UC/48DC/100 2066757 10

Additional input voltages available on request. 230V AC/220V DC )

PLC interface, comprising PLC-BSC.._basic
terminal block and plug-in miniature

Includes
power optocoupler

optocoupler (see INTERFACE catalog), 24V DC PLC-OSC- 24DC/24DCJ2 2966634 10
for mountingon s 120V ACM10V DC PLC-OSC-120UC/24DC/2 2966650 10
Additional input voltages available on request. 230V AC/220V DC 4} PLC-0OSC-230UC/24DC/2 2966663 10
Technical Data Input Optocoupler Power Optocoupler
Input Data
Neominal input voltage Uy 24V DC 120V AC/ 24V DC 120V ACY
110V DC 11o0vDC
230 VAC/ 230V AC!
220V DC 9 220V DC <)
Permissible range (with reference to Uy 08-12 08-11 08-12 08-11
Switching level 1 signal ("H") 08x Uy 08x Uy 0.8 x Uy 0.8xUy
0 signal ("L} 04 x Uy 03x Uy 04 x Uy, 0.25x Uy
Typical input current at Uy, 8mA 4 mA I mA 4 mA
Typical switch-on time at Uy 20 ps 6ms 20 us 6 ms
Typical switch-off time at Uy, 300 ps 10ms 500 us 10 ms
Transmission frequency fioy, 300 Hz 10Hz 300 Hz 10 Hz
Input wiring ') 24V DC Operating indicator, polarity protection diode, free-wheaeling diode
24, 120, 230V AC/DC Operating indicator, bridge rectifier
Output Data PLC-O.../48DC/100 PLC-0../24DC{2

Maximum switching voltage

Minimum switching voltage

Limiting continuous current

Maximuns inrush current

Minimum switching current

Output switching

Qutput wiring

Voltage drop on maximum limiting continuous current

48V DC 33v DC

3vDC 3vDC

100 mA 3 A (see derating curve in IF catalog)
- 15 A (10 ms)

2-wire floating ground 2-wire floating ground
Protection against polarity reversal, surge protection
<1V =200 mV

General Data

Test voltage /O

Ambient operating temperature range
Neminal operating mode
Inflammability class
Standards/specifications L)

Mounting position/mounting
Connection method

25kV, 50 Hz, 1 minute

-20°C to +60°C {-4°F to +140°F)

100% operating factor

V0 according to UL 94

IEC 664/IEC 664 A/DIN VDE 0110,

degree of pollution 2, Surge Violtage Category Il
Any/can be mounted without spacing

Screw connection )

jinput wiring depends on the type.

jyFor voltages greater than 250V (L1, L2. L3) between the same
terminal blocks on adjacent medules, the PLC-ATP separating plate
(see Accessories) should be used

“}The PLC-ATP separating plate (see Accessories) should be used
between adjacent modules for safe isolation

Insulating Housing Version

Polyamide PA, not reinforced See INTERFACE catalog

Color: green
For torgue of terminal block screws, see INTERFACE catalog.
For marking systems and assembly material, see CLIPLINE catalog.
The dimensioning cross section (see INTERFACE cataloq) refers
to simple wires without ferrules.

Inductive loads must be attenuated with an effective protective
circuit to protect inputs and outputs.

For 120V and 230V modules, an OPT-60DC/... 60V optocoupler
must always be used due to the integrated input wiring in the basic
terminal block.
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PLC Actuator INTERFACE With Relay, "The Output

Specialist” PLC-RSC...ACT

In applications as the interface between the PLC and
actuators, such as motors, contactors or solenoid
valves, usually only one N/O contact is required. The
PLC-RSC. .. ACT output interface, comprising a 6.2 mm
(0.244 in.) basic terminal block and plug-in miniature
relay with screw connection, is designed specifically for
these applications.

Costly wiring is considerably reduced through the
use of plug-in bridges. In addition, wiring errors and
troubleshooting are minimized.

No Output Terminal Blocks
In contrast to previous coupling relays, all actuator
connections, including the load return line, are
connected directly to the PLC actuator interface. The
PLC-RSC ACT can therefore be used directly as an
output terminal strip with an integrated interface
function for the outgoing actuator cables, without the
need for additional modular terminal blocks (see also
main diagram in the INTERFACE catalog)
Potential savings:
— Cost saving of two output terminal blocks for
switching and load return lines
— Space saving of approximately 80%
— Time saving of approximately 60%
— Wiring is reduced through the use of plug-in bridges

Optimum Use of Plug-In Bridges

The actuator interface only achieves maximum
efficiency through the user-friendly FBST plug-in
bridge system The PLC-RSC.. ACT cptimally uses the
bridging options for the A1/A2 connection on the coll
side, for the load supply at connection 13 on the
contact side, and for the load return line The colored
insulated continuous plug-in bridges. which measure
500 mm (19.685 in) in length, are a particularly
efficient solution. They can be shortened to the
required length and inserted quickly and easily in the
bridge shafts There is no need to strip wires, insert
ferrules or connect them together. Cumbersome daisy
chains are finally a thing of the past

Potential savings
— Wiring is reduced through the minimum use of

modular terminal blocks and the maximum use of all

bridging options: approximately 60%

Additional Advantages
The PLC-RSC . ACT offers the same advantages as

the other PLC series with relays

— Available with gold or power contact relay as an
option

— Integrated input wiring

— Swatching power up to 250 V ACIS A

-~ Relay can be replaced using an engagement lever

S

g —— : : 10 mm (0.39 in))
Ima == —
Soiid  Stranded ' | u
fmm*] AWG A} ™
Connection data 014-25 014-25 26-14 )

The electrical data 15 determined by the relay.

- Operational safety ensured by relay with P67
protection

— Safe isolation according to DIN VDE 0106-101

— User-friendly labeling

— Inflammahility class VO according to UL94

Phoenmx Contact GmbH & Co. KG - 32823 Blomberg. Germany

Phone +49

foln

5235-300 Fax +49 . 52

34 12 00 = www phoenixcontact com

Local Centact www phoenixcontact comvsalesnetwork
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PLC Actuator INTERFACE With Relay, "The Output Specialist” PLC-RSC...ACT

Description Input voltage Type Order No. %
Uy')
PLC interface, comprising PLC-BSC..ACT ncludes
basic terminal block and plug-in power contact relay
miniature relay (see INTERFACE catalog), 24V DC PLC-RSC-24DC/1/ACT 2966210 10
for mounting ont__r
Technicai Data
Input Data
Nominal input voltage Uy, 24V DC
Permissible range (with reference to Uy See diagram in the INTERFACE catalog
Typical input cumrent at Uy, 9 mA
Typical response time/switch-on time at Uy 4 ms
Typical release time/switch-off time at Uy, 8ms
Input wiring ) Operating indicator, polarity protection diode, Fee-wheeling diode
Output Data
Contact type Single contact, SPDT contact
Contact material AgSnO
Maximum switching voltage 250V AC/DC %)
Minimum switching voltage 12VAC/DC
Limiting continuous current 6A .
Maximum inrush current 30 A at AC 15 operation
Minimum switching custent 10mA
Maximum shutdown power, chmic lcad 24V DC 140 W
48V DC 20W
60V DC 18W

110V DC 23W

220V DC 40W

250V AC | 1500 VA
Minimum switching power 120 miWv
General Data
Test voltage /O 4 kV, 50 Hz, 1 minute

Ambient operating temperature range
Nominal operating mode
Inflammability class

Mechanical service life
Standards/specifications

Mounting position/mounting
Connection method

-20°C to +60°C (-4°F to +140°F)

100% operating factor

VO according to UL 94

2x 10" eycles

IEC BB4/IEC 664 A/DIN VDE 0110, degree of pollution 3,

Surge Voltage Category ltl. DIN VDE 0160 (in relev. parts),

IEC 255/DIN VDE 0435 (in rgle\h parts). DIN VDE 0106-101: 1986-11,
reinforced insulation for VO -)

Any/can be mounted without spacing

Screw connection

'} Input wiring depends on the type.

E}For voltages greater than 250V {L1, L2 L3) between the same
terminal blocks on adjacent modules. the PLC-ATP separating plate
{see Accessories) should be used.

“)The PLC-ATP separating plate (see Accessories) should be used
between adjacent modules for safe 1solation

Insulating Housing Version

Polyamide PA, not reinforced See INTERFACE catalog

Color: green
For torque of terminal biock screws, see INTERFACE catalog.
For marking systems and assembly material, see CLIPLINE catalog.
The dimensioning cross section (see INTERFACE catalog) refers
to simple wires without ferrules.
Inductive loads must be attenuated with an effective protective
circuit to protect inputs and outputs.

For 120 V and 230V medules, a REL-MR-60DC/... 60 V relay must
always be used due to the integrated input wiring in the basic
terminal block.
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PLC Actuator INTERFACE With Optocoupler, "The Output

Specialist” PLC-OSC...ACT

In applications as the interface between the PLC and
actuators, such as motors, contactors or solenoid valves,
usually only one N/O contact function is required. The
PLC-OSC.. ACT output interface, comprising a 6.2 mm
(0.244 in.) basic terminal block and plug-in miniature
optocoupler with screw connection, is designed
specifically for these applications.

Costly wiring is considerably reduced through the
use of plug-in bridges. In addition, wiring errors and
troubleshooting are minimized

The actuator interface can also be supplied with a
miniature relay as an option.

No Output Terminal Blocks
In contrast to previous coupling relays, all actuator
connections, including the load return line, are
connected directly to the PLC actuator interface. The
PLC-OSC...ACT can be used as an output terminal
strip with an integrated interface function for the
‘outgoing actuator cables, without the need for
additional modular terminal blocks (see alsc main
diagram in the INTERFACE catalog).
Potential savings:
— Cost saving of two cutput terminal blocks for
switching and load return lines
— Space saving of approximately 80%
— Time saving of approximately 60%
— Wiring is reduced through the use of plug-in bridges

Optimum Use of Plug-In Bridges
The actuator interface only achieves maximum
efficiency through the user-friendly FBST plug-in bridge
system. The PLC-OSC.. ACT optimally uses the bridging
options for the A1/A2 connection on the coil side, for the
load supply at connection 13 on the contact side, and for
the load return line The colored. insulated continuous
plug-in bridges, which measure 500 mm (19.685in.) in
length, are a particularly efficient solution They can be
shortened to the required length and inserted quickly
and easily in the bridge shafts. There is no need to strip
wires, insert ferrules or connect them together
Cumbersome daisy chains are finally a thing of the past
Potential savings
— Wiring is reduced through the minimum use of
modular terminal blocks and the maximum use of all
bridging options: approximately 60%

Additional Advantages
The PLC-OSC = ACT offers the same advantages as

the other PLC series with optocouplers

— Swatching power up to 24 V DC/3 A, depending on
the type

— Wear-resistant switching

— Integrated input wiring

— Available with inpul or power optocoupler

)

gfﬂ 3

Stranded 7w
[mm?] ANG A M
014-25 26-14

Solid

Connection data 0.14- 25

ad

— Optocoupler can be replaced using an engagement
lever

— Fully encapsulated optoelectronics with 1P67
protection

- Resistant to vibrations and shocks

— User-friendly labeling

— Inflammability class VO according to UL94

Phoenix Contact GmbH & Co. KG + 32823 Blomberg. Germany
Phone +48- 52 35 - 30 0 - Fax +49 - 52 35 - 34 12 00 - www phoenixcontact com
_ocal Contact www phoenixcontact convsalesnetwork
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PLC Actuator INTERFACE With Optocoupler, "The Output Specialist”

PLC-OSC...ACT

Description Input voi'(ag1e
. U

PLC interface, comprising PLC-BSC.. ACT

basic terminal block and plug in miniature 24V DC

relay (see INTERFACE catalog)
for mounting on _r
Additional input voltages available on request.

Technical Data

Pes.
Type Order No. | 5er

Includes
power optocoupler

PLC-OSC-24DC/24DC/2/ACT 2966 67 6 10

Input Data
Neminal input voltage Uy
Permissible range (with reference to Uy
Switching level 1 signal ("H")

0 signal ("L7)
Typical input current at Uy
Typical response time/switch-on time at Uy,
Typical release time/switch-off time at Uy,
Transmission frequency fipy, -
Input wiring

24V DC

08-12

08x Uy

04 x Uy

9mA

20ps

500 ps

300 Hz

Operating indicator, polarity protection diode, free-wheeling diode

Cutput Data

Maximum switching voltage

Minimum switching voltage

Limiting continuous current

Maximum inrush current

Output switching

Output wiring

Voltage drop on limiting continuous current

General Data

Test voltage /O

Ambient cperating temperature range
Nominal operating mode
Inflammability class .
Standards/specifications )

Mounting position/mounting
Connection method

“)input wiring depends on the type

*}The PLC-ATP separating plate (see Accessories) should be used
between adjacent modules for safe isolation

33vDC

3vDC

3 A (see derating curve in INTERFACE catalog)

15 A (10 ms)

2-wire floating ground

Protection against polarity reversal, surge protection
< 200 mV

25KV, 50 Hz, 1 minute

-20°C to +60°C {-4°F to +140°F)

100% operating factor

V0 according to UL 94

IEC 664/1EC 664 A/DIN VDE 0110,

degree of pollution 2, Surge Voltage Category Il
Any/can be mounted without spacing

Screw connection

Insulating Housing Version

Polyamide PA, not reinforced See INTERFACE catalog

Color: green
For torque of terminal block screws, see INTERFACE catalog.
For marking systems and assembly material, see CLIPLINE catalog

The dimensioning cross section (see INTERFACE catalog) refers
to simple wires without ferrules.

Inductive loads must be attenuated with an effective protective
circuit to protect inputs and sutputs.

For 120 V and 230V modules, a REL-MR-60DC/... 60 V relay must
always be used due o the integrated input wiring in the basic
terminal block.
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PLC Sensor INTERFACE With Relay, "The Input Specialist”

PLC-RSC...SEN

in applications asthe interface hetween the PLC and
sensors, such as proximity switches, limit switches or
auxiliary contacts, often only cne N/O contact is
required. The PLC-RSC...SEN input interface,
comprising a 6.2 mm (0.244 in.) basic terminal block
and plug-in miniature relay with screw connection, is
designed specifically for these applications

Costly wiring is considerably reduced through the
use of plug-in bridges. In addition, wiring errors and
troubleshooting are minimized.

No Power Terminal Blocks
In contrast to previous input relays, all sensor

connections, including the supply voltage for sensors/

switches, are connected directly to the PLC sensor

interface. The PLC-RSC. SEN can be used as a

terminal strip with an integrated interface function for

the incoming sensor cables, without the need for
additional modular terminal blocks (see also main
diagram in the INTERFACE catalog)

Potential savings:

— Cost saving of two {or three) modular terminal blocks
for sensor/switch supply, signals, and sensor ground
{for 3-wire inttiators)

— Space saving of approximately 80%

— Time saving of approximately 60%

— Wiring is reduced through the use of plug-in bridges

Optimum Use of Plug-in Bridges

The sensor interface only achieves maximum
efficiency through the user-friendly FEST plug-in
bridge system. The PLC-RSC.. SEN optimally uses the
bridging options for the voltage supply of sensors/
switches, for the supply/sensor ground at the A2
connection. and for the common supply petential of the
PLC at connection 13. The colored, insulated
continuous plug-in bridges, which measure 500 mm
(19.685 in ) in length, are a particularly efficient
solution. They can be shortened to the required length
and inserted quickly and easily in the bridge shafts.
There is no need to strip wires, insert ferrules or
connect them together. Cumbersome daisy chains are
finally a thing of the past.

Potential savings
— Wiring is reduced through the minimum use of

modular terminal blocks and the maximum use of alf

bridging options. approximately 60%

Additional Advantages

The PLC-RSC  SEN offersthe same advantages as the
other PLC series vath relays:
— Switching power up to 250 V AC/6 A
— Integrated input wining
~ Available with gold or power contadt relay as an option
— Relay can be ieplaced using an engagement lever

Solid “Stranded- - I u 7
fmm?] AWG [A} ™

0.14-25 26-14

Connection data 0.14-25

* The electrical data is determined by the relay.

— Operational safety ensured by relay wath IPG7
protection

— Safe isolation according to DIN VDE 0108-101

— User-friendly labeling

— Inflammability class VO according to UL94

Phoenix Contact GmbH & Co. KG - 32823 Blomberg. Germany
Phone +49 - 5235 - 30 0 » Fax +49 - 52 35 - 34 12 00 » www phoenixcentact com
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Phoenix Contact page 9 of 14



PLC Sensor INTERFACE With Relay, "The Input Specialist” PLC-RSC...SEN

Description Input voltage
1
Un')
PLC interface, comprising PLC-BSC.. /SEN
basic terminal block and plug-in miniature
relay (see INTERFACE catalog), 24V DC
for mountingon 1 120VACH1I0V DC

230V AC/20V DG %)

Type order No. %_‘
Includes
gold plated contact relay

20662695 10
2966 281 10
2966294 10

PLC-RSC- 24DC/21AU SEN
PLC-RSC-120UC/21AU SEN
PLC-RSC-Z30UC/21AU SEN

PLC interface, comprising PLC-BSC.. /SEN
basic terminal block and plug-in miniature
relay (see INTERFACE catalog),

for mounting on __r

24V DC
120V ACH10V DC
230V AC/220V DC %)

Includes

power contact relay
PLC-RSC- 24DC/21 SEN
PLC-RSC-120UC/21 SEN
PLC-RSC-230UC/21 SEN

206617 1 10
2066197 10
2966207 10

Technical Data

input Data

Nominal input voltage Uy, 24V DC 24V AC/DC 120V AC/ 230VACI',
110V DC 220V DC 9
Permissible range with reference to Uy, See diagram in the INTERFACE catalog
Typical input current at Uy, 9ImA 11/8.5 mA 3.6/3 mA 3 mA
Typical response time at Uy, 4ms 6ms 6 ms 7ms
Typical release time at Uy, 8ms 15 ms 15ms 15 ms
Input wiring: 24V DC Operating indicator, polarity protection diode. free-whesling diode
24,120, 230V AC/DC Operating indicator, bridge rectifier
Output Data PLC-R..J21 PLC-R...121AU
Contact type Single contact, SPDT contact Single contact, SPDT contact
Contact material AgSnO i AgSn0O +5p Au ©)
Maximum switching voltage 250 V AC/DC %) 30VACR8V DC
Minimum switching voltage 12V AC/DC 100 mVv
Limiting continuous current 6A 50 mA
Maximum inrush current 30 A at AC 15 operation 50 mA
Minimum switching current 10 mA 1mA
Maximum shutdown power, ohmic load 24V DC 140 W 12W
48V DC 20w -
60V DC 18w -

110V DC 23W -

220v DC 40w -

250V AC 1500 VA -
Minimum switching power 120 mW 10 W

General Data
Test voltage input/contact; contact/contact
Ambient cperating temperature range
Neminal operating mode

Inflammability class

Mechanical service life
Standards/specifications

Mounting position/mounting
Connection method

/';-rnput wiring depends on the type.

“)For voltages greater than 250V (L1, L2, L3) between the same
terminal blocks on adjacent medules, the PLC-ATP separating plate
{see Accessories) should be used

“ithe specified maximum values are exceeded, the gold coating will
be damaged In subsequent operation, the values of the AgNi contact
will apply

Y The PLC-ATP separating plate (see Accessories) should be used
between adjacent modules for safe i1solation

4 kV, 50 Hz, 1 minute
-20°C to +55°C 4°F to +131°F) (24 V types up to +60°C [+140°F])
100% operating factor

V0 according to UL %4

2% 10 cycles

IEC 664/IEC 684 A/DIN VDE 0110. degree of pollution 3,

Surge Voltage Category Il DIN VDE 0160 (in relev. parts),

IEC 255/DIN VDE 0435 (in relev. parts), DINVDE 0106-101: 1985-11,
reinforced insulation for VO )

Any/can be mounted without spacing

Screw connection

Insulating Housing Version

Polyamide PA, not reinforced See INTERFACE catalog

Color: green
For torque of terminal block screws. see INTERFACE catalog.
For marking systems and assembly material, see CLIPLINE catalog
The dimensioning cross section {see INTERFACE cataloq) refers
to simple wires without ferrules.

Inductive loads must be attenuated with an effective protective
circuil to protect inputs and outputs.

For 120V and 230V modules, a REL-MR-60DC!... 60 V relay must
always be used due to the integrated input wiring in the basic
terminal block.
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PLC Sensor INTERFACE With Optocoupler, "The Input
Specialist” PLC-OSC...SEN

In applications as the interface between the PLC and
sensors, such as proximity switches, limit switches or
auxiliary contacts, often only one N/O contacl funclion is
required. The PLC-OSC...SEN input interface,
comprising a 6.2 mm (0.244 in.) basic terminal block
and plug-in miniature oplocoupler with screw
connection, is designed specifically for these
applications.

Coslly wiring is considerably reduced through the
use of plug-in bridges. In addition, wiring errors and
troubleshooting are minimized.

No Power Terminal Blocks
In conirast to previous input optocouplers, all sensor
connections, including the supply voltage for sensors/
switches, are connected directly to the PLC sensor
interface. The PLC-OSC...SEN can be used as a
terminal sirip with an integrated interface function for
the incoming sensor cables, without the need for
additional modular terminal blocks (see also main E
diagram in the INTERFACE catalog). M3

Potential savings: = o X
3 . % soird Stranded I ]
— Cost saving of two (orthree) modular terminal blocks jmm?] AWG 1A] V]
for sensor/swil ,signals, and sensor ground _— s -
for 3-wire i ﬂ.‘cth SUppw sign g Cornecticndata 014-25 014-25 26-14 % X
{for 3-wire Initiators) * The electrical data is determined by the optocoupler

— Space saving of approximately 80% —
— Time saving of approximately 60%
— Wiring is reduced through the use of plug-in bridges

Optimum Use of Plug-In Bridges

The sensor interface only achieves maximum
efficiency through the user-friendly FBST plug-in
bridge system.The PLC-OSC...SEN optimally uses the
bridging options for the voltage supply of sensors/
switches, for the supply/sensor ground at the A2
connection, and for the common supply potential of the
PLC at connection 13. The colored. insulated
continuous plug-in bridges, which measure 500 mm
{19.685 in.) in length, are a parlicularly efficient
solution. They can be shortened to the required length
and inserted quickly and easily in the bridge shafts. There
is no need to strip wires, insert ferrules or connect them
together. Cumbersome daisy chains are finally a thing of
the past. Polential savings:
— Wiring is reduced through the minimum use of

modular terminal blocks and the maximum use of all

bridging options: approximately 60%.

Additional Advantages

The PLC-OSC...SEN offersthe same advantages as — Available with input or power optocoupler
the other PLC series with an optocoupler: — Fully encapsulated optoelectronics with IP&7
— Swilching power up to 24 V DC/3 A, depending on protection

the type — Resistant to vibrations and shocks
— Wear-resistant switching - User-friendly labeling
— Integrated input wiring — Inflammability class V0 according to UL9%4

Phoenix Contact GmbH & Co. KG + 32823 Blomberg. Germany
Phone +49-5235-300 - Fax +49-52 35- 34 12 00 - wwwphoenixcontact.com
Local Contact: www phoenixcontacl.com/salesnelwork
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PLC Sensor INTERFACE With Optocoupler, "The Input Specialist”

PLC-OSC...SEN

Description Input voltag[e Type Order No. ;_PC;;
] B U)o .

PLC interface, comprising PLC-BSC...SEN Includes

basic terminal block and plug-in optocoupler input optecoupler

(see INTERFACE catalog), for mounting on 24V ACIDC PLC-OSC- 24DC/48DC/100/SEN 2066773 10

Tr 120V ACH10V DC PLC-OSC-120UC/48DC/100/SEN 2066799 10

230V AC/220 V DC &)

PLC interface, comprising PLC-BSC...SEN
basic terminal block and plug-in optocoupler
(see INTERFACE catalog), for mounting on 24V AC/DC
1or 120V ACH10V DC

PLC-OSC-230UC/48DC/100/SEN 2066809 10

Includes

power optocoupler

PLC-OSC- 24DC/24DC/2/SEN
PLC-OSC-120UC/24DC/2/SEN

2066689 10
2066702 10

Technical Data

input Data
Nominal input voltage Uy

Switching level

Typical input current at Uy,

230V AC/220 V DC 9} PLC-OSC-230UC/24DC/2/SEN 2966715 10
Input Optocoupler Power Optocoupler
24V DC 120V AC/ 24V DC 120V ACY
110V DC 110vDC
230 VAC/ 230 W AC/
220V DC 9 220V DC?H
Permissible range (with reference to Uy 08-12 08-11 08-1.2 08-11
1 signal ("H"} 08x Uy 08x Uy DBxUy 0.8x Uy
0 signal (°L%) 04 x Uy 0.3 x Uy 04 x Uy 0.25x Uy
8mA 4 mA 9 mA 4 mA
Typical response time/switch-on time at Uy 20 ps 6ms 20 ps 6ms
Typical release time/switch-off ime at U, 300 us 10ms 500 us 10 ms
300 Hz 10 Hz 300 Hz 10 Hz

Transmission frequency f,;,

Input winng: 24V DC Operating indicator, polarity protection dicde, free-wheeling diode
120, 230V AC/DC Qperating indicator, bridge rectifier

Output Data PLC-0.../48DC/100/SEN PLC-O../24DC/2/SEN

Maxirmum switching voltage 48V DC BVDC

Minimum switching voltage 3VDC 3vDC

Limiting continuous current 100 mA 3 A (see derating curve in IF catalog)

Maximum inrush cumrrent - 15 A (10 ms)

Output switching
Qutput wiring
Veltage drop on limiting continuous current

2-wire fleating ground 2-wire floating ground
Protection against polarity reversal, surge protection
=1V = 200 mV

General Data

Test voltage 1/0

Ambient operating temperature range
MNominal operating mode
Inflammability class i
Standards/specifications )

Mounting position/mounting
Connection method

‘yFor voltages greater than 250V (L1, L2, 1 3) between the same
terminal blocks on adjacent modules, the PLC-ATP separating plate
{see Accessories) should be used.

“)f the specified maximum values are exceeded the gold coating will
bedamaged. In subsequent operation, the values ofthe AgNi contact
will apply.

“iThe PLC-ATP separaling plate {see Accessories) should be used
between adjacent modules for safe isolation

2.5 kV. 50 Hz, 1 minute
-20°C to +60°C (-4°F to +140°F)

100% operating factor

VO according to UL 94

IEC 664/IEC 664 A/DIN VDE 0110.

degree of pollution 2, Surge Voltage Category i
Any/can be mounted without spacing

Screw connection

Insulating Housing Version

Polyamide PA, not reinforced See INTERFACE catalog

Color: green
For torque of terminal block screws, see INTERFACE catalog.
For marking systems and assembly material, see CLIPLINE catalog.

The dimensioning cross section {see INTERFACE catalog) refers
to simple wires without ferrules.

Inductive loads must be attenuated with an effective protective
circuit to protect inputs and outputs.

For 120V and 230V modules. a REL-MR-60DC/... 60 V refay must
always be used due to the integrated input wiring in the basic
terminal block.

Phoenix Contact page 12 of 14



PLC Accessories

PLC-ESK Power Terminal Block

The 9 mm (0.354 in.) wide PLC-ESK power terminal
block has the same structure as the PLC interface
terminal blocks. It is used to supply the bridging
potentials. Its nominal current is 32 A. For currents
= 6 A, the supply can be provided directly at the
terminal blocks on one of the PLC interfaces.

FBST Plug-In Bridges

The advantages of PLC interfaces can be optimized
through the use of colored, insulated FBST plug-in
bridges. FBST 6 2-pos. single plug-in bridges are
suitable for bridging a small number of modules and
total currents = 6 A. T hey offer the advantage that when
the system is supplied from both sides, the circuit can
be isolated at any point and all the other modules will
still be supplied.

The 500 mm (19.685 in.) long FBST 500 continuous
plug-in bridge is far easier to use The cut to site
plug-in bridges can be used to quickly and easily

Description

Power terminal block, for
supplying up to four potentials
for mounting on 3

Technical Data )
Conductor cross section Solid 0.2 - 4 mm*

Stranded 0.2 - 4 mm’

24 - 12 AWG
Maximum current 32A
Maximum voltage 250V AC )

Same structure as the
PLC slandard series,
terminal block width 9 mm (0.354 in.)

Terminal block dimensions:

Calor Gray

Continuous plug-in bridge, 500 mm Color

{18.6B5 in) long, insulated, freely Red ;

extendable for potential distribution at Blue

PLC Gray

2-pos. plug-in bridge, 6 mm (0 236 in.) Color

tong. msulated. for potential distribution at Red

PLC Blue o
Gray

Separating plate. 2 mm (0 079 in  thick, should be used

at the start and end of each PLC terminal strip

It can also be used for

— Optical 1solation of groups

— Safe isolation of different voltages in adjacent PLC
interlaces according to DIN VDE 0106-101

- Isolation of adjacent bridges with different potentials

— Isolation of PLC nterfaces at voltages > 250V

Color: Black

bridge up to 80 modules at a time. All bridges are fitted
with a keyway. which can be removed using a
screwdriver.

If adjacent function blocks have bridges with different
potentials, the PLC-ATP separating plate should be
used inbetween them.

PLC-ATP Separating Plate

The PLC-ATP separating plate should always be
used at the start and end of each terminal strip.

In addition to the dedicated optical isolation of
function blocks, in some cases the separating plate
may also be required between two adjacent PLC
interface terminal blocks, e.g., when using 3 phases
(L1, L2, L3) on the contact side of the PLC relay
terminal blocks

The PLC-ATP has pre-punched outlets at the
bridging positions so that individual bridges can be fed
through, if necessary.

Type Order No. %%
PLC-ESKGY 2966508 5

YFor voltages greater than 250V (L1, L2, L3)
between the same terminal blocks on adjacent
modules. the PLC-ATP separating plate
should be used

Luse 32 A

FBST 500-PLC RD 2966786 | 20
FBST 500-PLC BU 2066692 | 2
FBST 500-PLC GY 2066838 | 20
b GA

TiE

FBST 6-PLC RD
FBST 6-PLC BU
FBSY 6-PLC GY

2966236 50
2066812 50
2966 825 50

PLC-ATP BK 2966841 25

Phoenix Contact GmbH & Co KG + 32823 Blomberg. Germany
Phone +48 - 52 35 - 30 0+ Fax +49 - 52 35 - 34 12 00 » www phoenixcontact com
L ocal Contact’ waww phoenixcontact comfsalesnetwork

Phoenix Contact page 13 of 14



ZB 6 PLC Labeling

ZB 6 Zack Marker Strips

This labeling system has both the advantage of easy
handling and the appeal of a low price. A Zack marker
strip consists of 10 individual labels, which are joined
together and can be easily separated at every position.
The labels can be placed directly in the label keyway of
the engagement lever for "Zack" device identification.

Advantages for your system: cost-effective,
extremely fast, optimum look.

In addition to the standard white version, Zack
marker strips are also available in other colors (see
CLIPLINE catalog). The labels can be written by hand
using a marker pen or created using the Computer
Marking System (CMS). Alternatively, the labels can
also be ordered already printed with numbers,
symbols, and PLC input and output numbers.

Description Type Order No. I;%
Zack marker s!rlrp,r unpr1nled£_ - o
10 labels. for labeling with marker pen or
CMS systemn, suitable for device ZB 6: UNBEDRUCKT 1051003 10
identification of up to 100 PLC interface
terminal blocks
As above, but large pach. suitable for device ZB 6/WH-100: UNBEDRUCKT 5060935| 100
identification of up to 1000 PLC interface
terminal blocks
Zack marker strip, printed horizontally: )
10 Iabels. numbered consecutively ZB 6,LGS: FORTL. ZAHLEN 1051016 10
1-10 ZB 6,LGS: 1-10
11-20 ZB6,LGS: 11-20
etc. up to elc.upto
991 - 1000 ZB 6,LGS: 991-1000
Zack marker strip, printed horizontally: -} ' -
9 labels, numbered 1-98 ZB6,LGS:1-9 1051126 10
Zack marker strip, printed horizontally: ) o o
10 labels. numbered identically ZB 6, LGS: GLEICHE ZAHLEN 10651032 10
1 ZB6,LGS: 1
27212 ZB6,LGS: 2
etc. up to etc.up to
100/100/100 ZB 6,LGS: 100
Zack marker strip, printed horizontally: ) - B
10 labels L1, L2 L3 N PE L1,L2 L3 N PE ZB 6,LGS: L1-N, PE 1051414 10
UVWNG6UVWNe6 ZB 6,LGS: U-N 1051430 10
Zack marker strip. printed vertically: 9)
10 labels, numbered consecutively 2B 6, QR: FORTL. ZAHLEN 1051029 10
1-10 ZB6,QR: 1-10
11-20 ZB6,QR: 11-20
etc. up to elc.upto |
981 - 1000 ZB 6, QR: 991-1000
Zack marker strip, printed vertically; -}
10 labels. numbered identically ZB 6, QR: GLEICHE ZAHLEN 1051045 10
1M1 ZB 6,QR:1
2212 ZB6,QR: 2
etc. up to elc.upto
100/100/100 ZB 6, QR: 100
Zack marker strip. printed verticaily: -} .
10 labels. with PLC input numbers ZB 6, QR: SPS EINGANG... ) 1051456 10
Eg 100to 107 uptol 127 7. maximum;j
Zack marker strip. printed vertically: - T
10 labeis. with PLC output numbers 4
: e}
Eg.Q0.0toQ 07 {upto C127.7. maximum) 286, OR= SPEAUSGANG..') 1051443 i1
Special labeling Zack marker strip, B - o 7
10 labels. can be separated labeled according to customer ZB 6: SO/CMS..."} 11050499 1

requirements
‘YPlease specify desired labeling when placing an order
“H O strips with identical labeling are packed together in one unit pack.

“Please specify desired labeling and colot when placing an order.

— 1

1123|4567

8

9

Labeling direction: Horizontally oriented "LGS"

10

— =5

|
- N ™ W O~

=]

(=2}

Labeling direction: Vertically oriented "QR"
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PLC-RSC- 12VDC.txt
Designation:
PLC-RSC- 12DC/21

Long description:

PLC relay, consisting of base terminal block
PLC-BSC.../21 with screw connection and
pluggable miniature relay with power contact,
for assembly on mounting rail NS 35/7.5, 1°
PDT, input voltage 12 Vv DC

Technical data:

Coil side:

Nominal input voltage Un: 12 v bpC
Nominal input current at uUn: 15.3 mA
Typical response time: 5 ms
Typical release time: 8 ms
operating voltage display: Yes

Protective circuit/component: ) )
pamping diode, polarity protection diode

Contact side:
contact type: Single contact, 1 PDT
Contact material: AgSno
Maximum switching voltage:

250 v AC/DC (The separating plate PLC-ATP should

be installed for voltages larger than 250 v (L1,
L2, L3) between identical terminal blocks in
adjacent modules. Potential bridging is then

carried out with FBST 8-PLC...

Or ....FBST

500::+)
Maximum switching voltage: 250 v AC
Maximum switching voltage: 250 v DC
Minimum switching voltage: 12 v AcC/DC
Minimum switching voltage: 12 v AC
Minimum switching voltage: 12 v DC
Maximum inrush current: (on request)
Min. switching current: 10 mA

Limiting continuous current: 6 A
power rating (ohmic load) max.:
140 w (For 24

VvV DC)
Power rating (ohmic load) max.: 20 w (For 48 v DC)
Power rating (ohmic Toad) max.: 18 w (For 60 Vv DC)

power rating (ohmic load) max.:
23 w (For 110 v DC)
power rating (ohmic load) max.:
40 w (For 220 v DC)
power rating (ohmic load) max.:
1500 va (for 250 v ACQ)

switching capacity min.: 120 mw
General data:

Length: 80 mm
Height: 94 mm
width: 6.2 mm
Test voltage relay winding/relay contact: 4 kv AC
Ambient temperature (operation): -20 °C 60 “C

Operating mode: 100% operating factor
service life mechanical: 2 x 10A7 cycles
Inflammability class acc. to UL 94: VO
Standards/regulations:
IEC 60 664/IEC 60 664 A/DIN VDE 0110,
contamination class 2, surge voltage category
Page 1
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PLC-RSC- 12VvDC.txt
IIT, DIN VDE 0106-101: 1986-11, increased
isolation I/0
Standards/regulations:
DIN EN 50 178/vDE 0160/VDE 0160, 1IEC 60 255/DIN
VDE 0435 (in relevant parts)
Standards/regulations:
IEC 60 255/DIN VDE 0435 (in relev. parts)

connection data:

Type of connection: Screw connection
Min. conductor cross section, rigid: 0.14 mm2
Conductor cross section, rigid max.: 2.5 mm2
Conductor cross section flexible min.: 0.14 mm2
Max. conductor cross section, flexible: 2.5 mm2
Min. conductor cross section AWG/kcmil: 26
conductor cross section AWG/kcmil max: 14
Stripping length: 8 mm
Screw thread: M 3
order data:

Manufacturer: Phoenix Contact
Type: PLC-RSC- 12DC/21
order number: 29 66 90 6

Page 2
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Module no:2967235 Labelld:2967235 Operator:Phoenix

PLC-R.../21-21

Equipped with pluggable multi-layer contact relay 2 PDT (21-21)

M3
o S
8

o~

l’%\‘;‘%};}

" qp”

Terminal width 14

Connection data 0.14-2.5 0.14-2.5 26-14 ° L
* The elecirical data is determined by the relay.

protective separation acc. to DIN VDE 0106-101

PLC relay, with screw connection, 12V DC
consisting of base terminal block 24V DC
PLC-BSC.. /21 and pluggable miniature

relay, 24V AC/DC
for mountingon1__J
48V DC

60V DC
120V AC/M110V DC

230V AC/220 VDC)

I da

Input data

Nominal input voltage U,

Typ. input current atU,,

W peaeabe e bl

_Phoenix Cortact Elektronischer Katalog

PLC-RSC-12DC/21-21

PLC-RSC-24DC/21-21
PLC-RSC-24UC/21-21
PLC-RSC-48DC/21-21
PLC-RSC-60DC/21-21
PLC-RSC-120UC/21-21
PLC-RSC-230UC/21-21

12 24 24
VDC VDC VAC/
DC

_ 18:33:47, Donnerstag, 28, Juni 2001

48
vDC

2967235
2967060
296707 3
2067248
2967293
2067086
2667099

60 120

VDC  VAC/
110
VCD

33mA 18 mA 17.5mA 20mA 10mA 4.5/

-
10
10
10
10
10
10

230
VAC/
220

VDC)

4.5/
4.3mA

Page1/3
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Module no:2967235 Labelld:2967235 Operator:Phoenix

18:33:47, Donnerstag, 28. Juni 2001

| yp. operate time at Uy

Typ. release time atU,

Input circuit:: 24 24,48 60V DC
24,120, 230V AC/DC

Output data

Contact type

Contact material

Max. switching voltage
Min. switching voltage
Limiting continuous current

Max. inrush
current

Min. switching current
Max. power rating, chmic load:

Min. switching
power

General data

Test voltage: input-contact / contact-contact

Ambient temperature range

Nominal operating mode

Inflammability
class

Mechanical service life

Standards/regulations

Installation position

Mounting

1) The input circuit depends on the type

24V DC
48V DC
60V DC
110V DC
220V DC
250 v DC

8ms 8ms 8ms 8 ms B8 ms / ms / ms

M0ms 10ms 10ms 10ms 10ms 10ms 10ms

operation indicator, polarity protection diode, damping
diode

operation indicator, bridge rectifier

single contact, 2 PDT
AgNi

250 V AC/DC )

5V

6A

8A

10 mA
140 W
100 W
60 W
44 W
60 W
1500 VA
50 mw

4kV, 50 Hz, 1 min./f2.5kV, 50 Hz, 1 min.
(between the PDT)

~20°Cto + 60 °C (230 V-types fo + 55 °C)
100 % ED

VO acc. to

3x 10? cycles

IEC 60 664/IEC 60 664 A/DIN VDE 0110,
contamination class 3, surge voltage category Ill,
DIN EN 50 178/VDE 0160 (in relev. parts),

IEC 60 255/DIN VDE 0435 (in relev. parts),

DIN VDE 0106-101: 1986-11, increased insulation |IO4)
any

in rows with zero spacing

2) The separating plate PLC-ATP (see infc) should be installed for voltages larger than 250 V (L1, L2, L3) between identical
terminal blocks in adjacent modules. Potential bridging is then carried out with FBST 8-PLC .. or FBST 500....

3) If the maximum values indicated are exceeded, the gold layer is destroyed. The values in parentheses then apply for further

operation

"’) The separating plate PLC-ATP (seenfc) should be installed for protective separation between adjacent modules. Potential
bridging is then carried out with FBST 8-PLC... or FEST 500

FPhoenix Contact Elektronischer Kalalog
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Module no:2967235 Labelld:2967235 Operator:Phoenix 18:33:47, Donnerstag, 28. Juni 2001

Note:

Type of housing Polyamide PA non-reinforced

see info

color: green

Torque value of terminals, (see info) :

For marking systems and mounting material.

The rated cross section (seeinfo ) refers to untreated conductors without ferrules.

For the protection of input and output, inductive loads must be dampened with an effective protection circuit.
The PLC-ATP separating plate must always be installed at the beginning and end of a PLC terminal strip.

For matching screwdrivers, please refer to page .

FPhoenix Contact Elekirornischer Katalog Page 3/3
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Module no:3004171 Labelld:3004171 Operator:Phoenix 18:49:44, Donnerstag, 28. Juni 2001

UK 6,3-HESI

for 6.3 x 32 mm fuse inserts
with or without light indicator
Terminal width 10.2

DIN VDE 0611

as disconnect 0.5-16 0516 206 6.3 800
terminal
with fuse 05-16 05-16 20-6 1) 1)

B

Fuse terminal block, for mounting onc_]

or s , for cartridge fuse inserts 6.3 x 32 mm L6 - HIESH 40.0417 9 L
(1/4"x11/4") USA standard

Fuse terminal block,

I S 15-30 35-81 UK6,3-HESILED 24 3004265 50
with light indicator for:

Fxiseiioiming bhscl; 110-250 051 UK 6,3-HESILA 250 3004249 50

as above, however
with light indicator for:

(1) Insertion bridge, fully insulated, lnax- B3 A 0203153 100

divisible, insulated 2-pos.

spine,, 10:p08 fully insulated, EB 10-10 63A 0203137 10
3-pos.

2 ion pin, fi

(2) Connection pin, for / VS 3004207 1

connecting fuse disconnect levers,
plastic, length supplied: 1 m

(3) Zack strip, 10-section, white ZB 10 (see info)

(4) Screwdriver SZS1,0x 4,0 120506 6 10

‘Technical data

Dimensions
Width / length [mm] 102/79

Height [mm] 60.5/68/65
(NS 35:7.5/ NS 35:15/NS 32)

Technical data in accordance with IEC/ DIN VDE

Fuse type / fuse dimensions -/ [mm] G /BAR32

Phoenix Contact Elektronischer Katalog Page 1/2
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Module no:3004171 Labelld:3004171 Operator:Phoenix

18:49:44, Donnerstag, 28. Juni 2001

Max. power dissipation

at 23 °C acc. to E DIN VDE 0611-6: [W]
1995-05
Max. cross section with insertion [mmE]

bridge (solid / stranded)

Rated surge voltage / [kV]/ -
contamination class

Surge voltage category / insulation -/-
material group

Connection capacity

stranded with ferrule without /
with plastic sleeve

Multi-conductor connection (2 conductors with same cross section)

solid / stranded [mmZ}
siran_ded with ferrule without [mm2]
plastic sleeve )

stran_ded with TWIN ferrule with Immzl
plastic sleeve

Stripping length [mm]
Internal cylindrical gage (IEC 947-1:1988)

Thread / torque

Insulation material —/[Nm]

Inflammability class acc. to UL 94
Temperature indices RTI/ Ti
Approval data (UL and CSA)

Nom. voltage / UL: [V]/[A)/ AWG
nom. current /
conduc. sizes

CSA: [V]/[A]/ AWG
Note:

Further fuse terminal blocks for other voltage ranges are available on request!

see info

10/10

6/3

/i

05-10/05-10

05-4/05-4

05-4

05-6

12
B 6
M4/15-1.8
PA
V2
130/120

600/25/26-8

600/25/26-8

'} see table (the current is determined by the fuse, the voltage by the light indicator).

B'ib‘f:‘k::&'i'agram

131233 141516 788 iL11L21L3

H : O
|
I
i
H-H-HE
YAy a—
1 2

Phoenix Contact Elektronischer Katalog
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UK5N

Basic data

Order No.
Type

Pieces per package

Price

Catalog page

minimum order amount

Universal terminal block with screw
connection, cross section: 0.2 - 4
mm?, AWG: 30 - 10, width: 6.2 mm,
color: gray

3004362

UK5N

50 pcs.

Inquiry

Catalog CL-2002, Page 019
1

"ax. conductor cross section, flexible 4 mm?
““ronductor cross section, rigid max. 6 mm?
Conductor cross section AWG/kcmil max 10
Nominal current I 41 A
Nominal voltage Uy, 800 V
Accessories
ftem Designation Description
Assembly
b 0201595 FB-150 METER Cross connection rail, for fixed bridging of
identical inputs and outputs, made of Cu,
nickel-plated, 1 m long
¥ 0204107 STL35/5 Step bracket, 2-pos.
b 0204110 STL 10N/5N Step bracket, 2-pos.
b 0801681 NS 35/75 DIN rail, material: Steel, unperforated,
UNGELOCHT METER  height 7.5 mm, width 35 mm, length: 2 m
b 0801733 NS 35/75 GELOCHT DIN rail, material: Steel, perforated, height
METER 7.5 mm, width 35 mm, length: 2 m
801762 NS 35/7,5-CU DIN rail, material: Copper. unperforated,

UNGELOCHT METER

height 7.5 mm, width 35 mm, length: 2 m

¥ Detalls

¥ Shopping
cart

¥ Details
» Shopping

cart

» Details
» Shopping

cart

¥ Details
¥ Shopping

cart

» Details
¥ Shopping

cart

b Details
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1024014

1024085

1201002

1201015

1201280

1201358

1201442

1201714

1201730

1201756

1201798

1201895

1302215

2303608

3003020

3003224

3022218

EA 5-WS

NS 32 GELOCHT
METER

NS 32 UNGELOCHT
METER

NS 32-CU/120 QMM
UNGEL. METER

NS 32-CU/ 35 QMM
UNGEL. METER

E/UK

NS 35/15 UNGELOCHT
METER

NS 35/15 GELOCHT
METER

NS 35/15-AL
UNGELOCHT METER

NS 35/15-2,3 -
UNGELOCHT METER

NS 35/15-CU
UNGELOCHT METER
TS-K

ZSR

D-UK 4/10

ATP-UK

CLIPFIX 35

Single covers, color: transparent

Single covers, for covering one terminal
block, with black symbol ( lightning flash)
snap fit, color: transparent/yellow

G-profile DIN rail, material; Steel,
perforated, height 15 mm, width 32 mm,
length 2 m

G-profile DIN rail, material: Steel,
unperforated, height 15 mm, width 32 mm,
length 2 m

G-profile DIN rail, deep-drawn, material:
Copper, unperforated, height 15 mm, width
32 mm, length 2 m

G-profile DIN rail, material: Copper,
unperforated, height 15 mm, width 32 mm,
length 2 m

End clamp, for supporting the electronic
base. If mounted vertically, 2 end clamps
are required in each case

DIN rail, material: Steel, unperforated,
height 15 mm, width 35 mm, length: 2 m

DIN rail, material: Steel, perforated, height
15 mm, width 35 mm, length: 2 m

DIN rail, deep-drawn, high profile,
unperforated, 1.5 mm thick, material:
Aluminum, height 15 mm, width 35 mm,
length 2 m

DIN rail, material: Steel, unperforated, 2.3
mm thick, height 15 mm, width 35 mm,
length: 2 m

DIN rail, material: Copper, unperforated,
1.5 mm thick, height 15 mm, width 35 mm,
length: 2 m

Separating plate, for electrical separation
of neighboring bridges, can be fitted later,
no loss of pitch, color: Gray

Distance piece, metal, for branches of FB-
150, with screw and thrust washer

Cover, width: 1.8 mm, color. gray

Separating plate, for visual and electrical
separation of terminal groups. width: 1.5
mm, color: Gray

Snap-on end bracket, for 35 mm NS 35/7 5
or NS 35/15 mounting rail, can be fitted
with Zack strip ZB 8 and ZB 8/27, terminal
strip marker KLM 2 and KLM, width: 9.5
mm, color gray
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Bridges
¥ 0201139

N
b 0201142
P 0201155
P 0202280
b 0202358
b 0203250
b 0301505
» 1302338
b 2303239
\‘-‘ 1004115
b 1004209

» 1004403

P 1050499

Marking
b 0201304

b 0201647

b 0201744

* 0601292

p -

EB 10- 6

EB3-6

EB2-6

LB 10-6 BU

LB 10-6 GY

FBI 10- 6

ISSBI 10- 6

1S-K 4

USBR 2-7

WS 3-6

WS 4-6

WS 5- 6

ZB 6:S0/CMS

PSBJ 3/13/4

RPS

MPS-MT

PSB 3/10/4

Insertion bridge, 10-pos., divisible, fully
insulated

Insertion bridge, 3-pos., fully insulated
Insertion bridge, 2-pos., fully insulated

L-bridge, 10-position, screw with blue
insulation material

L-bridge, 10-position, screw with gray
insulation material

Fixed bridge, 10-pos., screw heads with
insulating collar, divisible, with screws

Isolator bridge bar, 10-position, divisible,
with screws, for switchable branches

Bridge bar isolator, as distance piece
Switching bridge, 2-pos.

Warning plate, with 2 plastic screws,
across 3 terminal blocks, pitch 6 mm

Warning plate, with 2 plastic screws,
across 4 terminal blocks, pitch 6 mm

Warning plate, with 2 plastic screws,
across 5 terminal blocks, pitch 6 mm

Zack strip, 10-section, divisible, special
printing, marking according to customer
requirements

Test plug socket, insulated, length: 13 mm,

screw thread width: 3mm, socket width: 4
mm, insulation maternal transparent

Reducing plug, for transition from 4 mm
diameter test plug socket, insulation. gray

Test plug, consisting of: Metal part for 2.3
mm diameter socket hole

Test plug socket, not insulated, length: 10
mm, screw thread width: 3 mm, socket
width: 4 mm
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Technical data

General

Number of levels

Number of connections

Color

Insulating material

Inflammability class acc. to UL 94

Dimensions
Width

Length

Height NS 35/7 .5
Height NS 35/15
Height NS 32

Technical data

Rated surge voltage
Contamination class
Surge voltage category
Insulating material group
Nominal current Iy

Nominal voltage U,

Connection data

Min. conductor cross section, rigid
Conductor cross section, rigid max.
Conductor cross section flexible min.
Max. conductor cross section, flexible
Min. conductor cross section AWG/kcmil
Conductor cross section AWG/kcmil max

Min. conductor cross section, flexible, with
ferrule with plastic sleeve

Conductor cross section flexible, with ferrule
without plastic sleeve max.

Conductor cross section flexible, with ferrule
with plastic sleeve min.

Max. conductor cross section, flexible, with
ferrule with plastic sleeve

2 conductors with same cross section, solid min

2 conductors with same cross section, solid
max

2 conductors of the same cross section, flexible,

min.

2 conductors with same cross sectian, flexible
max

2 conductors of the same cross section, flexible,

TWIN ferrules with plastic sleeve, min.

2 conductors with identical cross section
flexible TWIN ferrules with plastic sleeve, max

2 conductors of the same cross section, flexible,

ferrules without plastic sleeve, min.

gray
PA
Vo

6.2 mm
42.5 mm
47 mm
545 mm
52 mm

8 kV

41A
800V

0.2 mm?
6 mm?
0.2 mm?
4 mm?
24

10

0.25 mm?

4 mm?

0.25 mm?

2.5 mm?

0.2 mm?

1.5 mm?

0.2 mm?

1.5 mm?

0.5 mm?

2.5 mm?

0.25 mm?



2 conductors with identical cross section,
flexible, ferrules with plastic sleeve, max.

Type of connection

“otripping length
Internal cylindrical gage
Screw thread

Tightening torque, min

Certificates
Approval logo

@KEIRM

CSA
Comments

Nominal voltage Uy
Nominal current I

AWG/kemil

UL
Comments
Nominal voltage Uy

Nominal current I,

NG/kemil
e
UL

Comments

Nominal voltage Uy
Nominal current d,

AWG/kemil

Phoenix Contact GmbH & Co. KG 26.6 2006
http://mwww_phoenixcontact.com
http://www. eshop phoenixcontact.com

1.5 mm?

Screw connection
8 mm

A4

M3

0.6 Nm

600 V
40 A
28-10

600 V
30A

30-10

600 V
30A

2x14
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Module no:0441504 Labelld:0441504 Operator:Phoenix 14:31:24, Donnerstag, 28. Juni 2001

USLKG 5

IEC 947-7-2 0.2-4 0.2-4 24-12
EN 50019 * 0.2-4 0.2-4 -

* Certificate no.: KEMA Ex-94.C.7133U

@@N@@@KEMNRMRS

Current carrying capacity of mounting rails see product-line info

Ground terminal block'), USLKG 5 04 41 50 4 50
with green-yellow insulation housing, for mounting on
Co v rorlJ

Ground terminal block’), ¢ s
with green-yellow insulation housing, for mounting on

USLKG 5-1 0441517 50

(1) Zack strip, 10-section, white ZB 6 (see info)

(2) Screwdriver SZS5 0,6 x 3,5 1205053 10

Dimensions

Width / length [mm] 6.2/425
Height (NS 35:7,5/ NS 35:15 / NS 32) [mm] 47/545/52
Technical data in accordance with IEC / DIN VDE

Rated surge voltage / contamination class [kV]/ - 8/ 33)
Surge voltage category / insulation maternial o 1/l
group

Connection capacity

stranded with ferrule without / with plastic [mm?] 025-4/025-25
sleeve

Multi-conductor connection (2 conductors with same
cross section}

solid / stranded l"""'”'?] 02-15/02-15

Phoenix Contact Elekironischer Katalog Page1/4

PDF Library No. 156



Module no:0441504 Labelld:0441504 Operator:Phoenix

14:31:24, Donnerstag, 28. Juni 2001

stranded with ferrule without plastic sleeve [mml’}

stranded with TWIN ferrule with plastic [mmz]

sleeve

Stripping length [mm]

Internal cylindrical gage (IEC 947-1:1988)

Fastening: thread / torque =/ [Nm]

Disconnect slide: thread / torque =/ [Nm]

Insulation material

Inflammability class acc. to UL 94

Temperature indices RTI/ Ti

Approval data (UL and CSA)

Conductor sizes UL: AWG
CSA: AWG

1) White labels printed with are included for mounting rail identification.

025-15
05-25

9
Ad
M3/06-0.8
M3/06-0.8
PA
VO
130/120

26 -10
28-10

3) With insulation voltages of >690 V, a cover should be inserted when aligning with feed-through terminal blocks with the same
profile.

This USLKG version has been specially developed for the NS 35/15-2,3 mounting rail
USLKG

NS 32 UNPERFORATED
acc. to EN 50 035

NS 32-CU/35 QMM
UNPERFORATED
dimensions acc. to

EN 50 035

NS 32 PERFORATED
acc. to EN 50 035

NS 32-AL
UNPERFORATED
similar to EN 50 035

Phoenix Contact Elektronischer Katalog

Page 2/4




Module no:0441504 Labelld:0441504 Operator:Phoenix

14:31:24, Donnerstag, 28. Juni 2001

NS 32-CU/120 QMM
UNPERFORATED
similar to EN 50 035

ZaN
//

NS 35/7.5
UNPERFORATED
acc. to EN 50 022
NS 35/7.5-CU
UNPERFORATED
dimensions acc. to
EN 50 022

NS 35/7.5 PERFORATED
acc. to EN 50 022

NS 35/15
UNPERFORATED
similar to EN 50 035
NS 35/15-CU
UNPERFORATED
similar to EN 50 035

NS 35/15 PERFOR
similar to EN 50 035

USLKG...11

Phoenix Contact Elektroruscher Katalog

Page 3/4




Module no:0441504 Labelld:0441504 Operator:Phoenix 14:31:24, Donnerstag, 28. Juni 2001

NS 35/15-2.3
UNPERFORATED
acc. to EN 50 022

NS 35/15-AL
UNPERFORATED
similar to EN 50 035

4} l'gt's .
"j’!hl.
UKSN | FB . -6-Exoder
D-UK afto| KB-6-Ex

USLKG 5

Phoenix Contact Elektronischer Katalog Page 4/4
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ONTACT

MAINS-PLUGTRAB PT Series
Overvoltage Protection for Single Phase Equipment

Data Sheet 1298C

May 2002

Features

. Réplaceable protection plugs

+ 26 amp load current capability

-+ Visual indication of plug status

» Dry contact for remote indication of plug status
+ 10 kA (8/20 ps) maximum surge current

+ DIN-rail ground connection

= 24,60, 120 and 230 V ac plugs available

« UL 1449 2nd edition

General Description

The MAINS-PLUGTRAB provides overvoltage
protection from electrical transients caused by
lightning, switching operations, utility actions, and
de-energized inductive loads. It provides protection
to power supplies, PLCs, PCs, controllers and other
electrical equipment.

The MAINS-PLUGTRAB consists of two pieces:

a hard-wired base and a removable plug. The base
accepts wire sizes from 24 to 12 AWG. The metal
mounting foot allows secure connection to the rail
and provides a short path to ground for surge current,
increasing the performance of protection for the
equipment. The base is a feed-through terminal block.
Power is not interrupted to the equipment regardless
of plug status (or presence).

The plugs are available in several ratings from 24 to
230V ac. Two-stage design provides both normal
mode and common mode protection with metal oxide
varistors (MOVs) and a gas tube. The plug contains a
thermal disconnect which monitors the status of the
MOV. When the MOV is removed from the circuit, a
red lamp indicator illuminates to provide local indication

1298A001

width: 17.5 mm (0.69")

12988002

Figure 2. MAINS-PLUGTRAB PT 2-PE/S Dimensions

that the plug should be replaced. A normally closed
contact opens at the same time and can be used for
remote indication of plug status.

The MAINS-PLUGTRAB is rated IP20 which generally
is regarded as “finger-safe” or "touch-safe".

Phoenix Contact Inc. + P O Box 4100 - Harnsburg, PA 17111 - Phone. (717)944-1300 - Fax (717) 944-1625

PDF Library No. 152 Rev.: 10-01



MAINS-PLUGTRAB PT Series

Overvoltage Protection for Single Phase Equipment

Tabie 1. MAINS- PLUGTRAB Product Specifications

PT 2-PE/S- ...24 AC

IEC category/VDE requirement class ............cc.ccooeeee HID
Nominal voltage Viy: (Vac) .oooceeeeienenn. iR
Max. continuous operating voltage (Vac)....................... 34

Max. nominal current (A) ..
Max. nominal current (UL 1449)(A)
Leakage current @ mcov (L- N}[mA)
Leakage current to GND (PA) ....ccevvennnenn =
Max. discharge surge current (8/20 pSHKA) e
Protection level:

UL 1449 SVR (6 kV, 500 A)(L-N)(V) oo
Response time (1S){L-N) .. -
Response time (component) (nS}(L N)

- =1nS

Temperature range: (°C) .. —25up to +85
Protection type in acc. wnh |EC SEQIEN 60 5?@ . IP20
Insulation housing: wwevnmisamnsss T Syl

StHpPING IeNgn coveninamuma R E R 8 mm
ThEatOQUE s e M3/0.8 Nm

Teststandands v nsnnintrs e

60 AC ...120 AC ..230 AC

Ilh’D /o /D

60 120 230

100 150 250

26 26 26

20 20 20

<1.5 <11 1.1

<1.5 <15 £15

10 10 10

330 500 900

<25 <25 =25

=S . <1inS <inS

—25 up to +85 —25upto +85 —25 up to +85

IP 20 IP 20 IP 20

PA PA PA

8 mm 8 mm 8 mm

M3/0.8 Nm M3/0.8 Nm M3/0.8 Nm
IEC 61643-1:1998-02, E DIN VDE 0675 part 6: 1989-11/A1: 1996-03/A2: 1996-10
UL 1449, 2nd edition, UL Class 1, Div. 2 (Groups A, B, C, D)(UL 1604)(not...230)

Installation Basics

Overvoltage surge suppressors should be installed by
electricians or technicians familiar with and authorized
to work with such devices. The relevant safety
regulations and guidelines for installation must be
observed.

Make sure that the operating A
\ voltage of the system does not J
\, exceed the rated voltage

of the surge suppressor

1298A003

Mounting and Grounding

Mounting is accomplished by snapping the device on a
NS35 “DIN" rail. The mounting foot of the MAINS-
PLUGTRAB provides a grounding path. A ground
connection must be made to the DIN-rail using a
grounding terminal block or directly to the ground
connection on the base (Terminal 3). In order to ensure
that the MAINS-PLUGTRAB functions correctly,
equipotential bonding is necessary in accordance with

1298B005

Equipment Connection - Series

The preferred connection of the MAINS-PLUGTRAB is
to be wired in series with the protected equipment as
shown in Figure 4. In this case, the cable providing
electrical power should be connected to the base on
the “IN" side. The cables leading to the protected
equipment should be similarly connected to the
terminal blocks on the "OUT" side of the base. Itis
important that the equipment ground is wired to
terminal 4 of the base! (See Figure 3).

Equipment Connection - Parallel

Parallel connection of the MAINS-PLUGTRAB is
possible in cases where the load current of the
protected equipment exceeds the maximum load
current capability of the base (26 amps). The wiring is
shown in Figure 2. The MAINS-PLUGTRAB is wired
via a stub connection on the “IN” side. For best results,
minimize the length of wires supplying both the
MAINS-PLUGTRAB and the protected equipment.

(See Figure 5).

the relevant specifications. In general, avoid the use of e - - -
“daisy—chained” grounds. Note that each removable T NE—————= = p— —ON 2
. . . SZ‘- Red Indication Lamp

plug conlains a coding pin that ensures only the SZ (osmedty o

correct voltage plug can be inserted into a wired base. $ f::;:;:':ﬂ’;g::jf‘ DR el 1 8
; :'@' "H BESSE SRS "[1' N.C. Contact :

Cables and Routing 3 g p—e L—o0 12 3

. . -— P MOV

Protected and non-protected cables, including the 3 T \H1 H Gurrent Limiting E

conductors used for equipotential bonding, should not g P ﬁi“’“d) g 1 PSSt for Lamp s
c 1 Tube 3

be close to or parallgl to each other. They must be 5 5 LO py . T

separated and/or shielded so that surge voltages 1 PEO . I . - OFPE 4

cannol be coupled into the protected conductors. If ]

cable crossing can not be avoided, they should be laid I s e R

at right angles to each other. Figure 3. MAINS-PLUGTRAB PT 2-PE/S

Circuit Diagram
Phoenix Contacl Inc. + PO Box 4100 = Hambt-mrq‘ PA 17111 + Phone (717) 944-1300 - Fax. (717) 944-1625 - o

Dala Sheel 1298C



MAINS-PLUGTRAB PT Series
Overvoltage Protection for Single Phase Equipment

MAINS-
PLUGTRAB PT

Alternative
Ground
Connection

N
Incoming |
Power =
L ¢ SR
1298B006
Figure 4. MAINS-PLUGTRAB PT2-PE/S Equipment Connection Series
MAINS-
PLUGTRAB PT
—— Leads as ———>»
short as L
possible N L =
N
coming | D To Other Loads
Power = F1 =

12088007

Figure 5. MAINS-PLUGTRAB PT2-PE/S Equipment Connection Parallel

Phoenix Contacl Inc. - P.O. Box 4100 - Harrisburg, PA 17111 » Phone (717) 944-1300 - Fax: (717) 944-1625

3 Dala Sheet 1298C



MAINS-PLUGTRAB PT Series

Overvoltage Protection for Single Phase Equipment

Fusing

In a series installation, F1 in Figure 4 should not
exceed the maximum operating current of the MAINS-
PLUGTRAB (26 amps, 20 amps UL 1449). In a parallel
installation, where the main fuse F1 is greater than the
maximum operating current of the MAINS-PLUGTRAB,
a back-up fuse F2 should be used which is no greater
than 26 amps.

Remote Contact

The “dry”, normally closed alarm contact can be
connected to a remote warning device. Do not exceed
the maximum current and voltage rating of the contact
... 1amp and 250 Volts AC. Terminals 11 and 12 are
for the NC contacts.

Red Indication Lamp and

Plug Replacement

When the red lamp illuminates, it indicates that the
protection plug should be replaced as soon as
possible. Operating current will continue to be supplied
to the protected equipment even when the lamp is lit
although no surge protection is being provided. To
replace the plug, pull it straight out from the base.
Confirm that the replacement plug is of the proper
voltage and push the new plug into the base. If the
plug does not fit into the base, double check the
orientation. Also, verify the plug is the correct voltage
for the applications (120 or 230 Volts ac).

ouT

128BE0O0R

IN
Figure 6. MAINS-PLUGTRAB PT2-PE/S
Connections Diagram

Data Sheel 1298C

Ordering Information

PT-BE/FM
(Base)

2839282

PT 2-PE/S-24AC-ST 2839318

(24 VAC plug)

PT 2-PE/S-60AC-ST 2839321

(60 VAC plug)

PT 2-PE/S-120AC-ST
(120 VAC plug)

2839334

PT 2-PE/S-230AC-ST 2839347

(230 VAC plug)
PT-BE/FM LABELS ZBN 18 5603235

(for marking L, N, GND)

Related Products

MCR-PLUGTRAB -the best I/O surge protection
(see TRABTECH catalog)

Multistage TERMITRAB - the smallest I/O surge
protection (Data Sheet 1114B)

NEF Filters - provide CE compliance for power filtering
(see TRABTECH catalog)

SYSTEMTRAB - electrical distribution surge
suppression for single, split-single and all three phase
power (Data Sheet 1097D)

The information given herein is based on data believed to be reliable, but Phoenix
Contact Inc. makes no warranties expressed or implied as to its accuracy and
assumes no liability arising out of its use by others. This publication is not to be
laken as alicense lo operate under, or recommendation to infringe, any patent

Headquarters, U.S.
Phoenix Contact Inc.
P.O. Box 4100
Harrisburg, PA 17111-0100
Phone: (717) 944-1300
Fax: (717) 944-1625
Email: info@phoenixcon.com
Web Site: www. phoenixcon.com

Technical Support or Information

Phone: 1-800-322-3225

Documentation Fax: 1-800-944-9501
Headquarters, Canada

Phoenix Contact Ltd

235 Watline Avenue
Mississauga, Ontario L4Z 1P3
Phone: (905) 890-2820

Fax: (905) 830-0180

CONTACT
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FEATURES

Sealed/Maintenance-Free

The valve regulated, spill-proof construction of the
Power-Sonic battery allows trouble-free, safe operation
in any position. There is no need to add electrolyte, as
gases generated during over-charge are recombined in a
unique “oxygen cycle.”

Long Shelf Life

A low self-discharge rate permits storage of fully charged
batteries for up to a year at room temperature before
charging is required. Lower storage temperatures enhance
shelf life characteristics even further.

Design Flexibility

Batteries may be used in series and/or parallel to obtain
choice of voltage and capacity. Due to recent design
breakthroughs, the same battery may be used in either
cychie or standby applications. Over 50 models are avail-
able to choose from.

Deep Discharge Recovery

Special separators, advanced plate composition, and a
carefully balanced electrolyte system have greatly
improved the ability of recovering from excessively deep
discharge.

Economical

The high watt-hour per dollar valuc is made possible by
the materials used in a sealed lead-acid battery: they are
readily available and low in cost.

Easy Handling
No special handling precautions or shipping containers —
surface or air — are required due to the leak-proof con-

struction. Classified as nen-hazardous commodity.

Compact

Power-Sonic batteries use state of the art design, high
grade materials, and a carefully controlled plate-making
process to provide excellent output per cell. The high
energy density results in superior power/volume and
power/weight ratios.

High Discharge Rate

Low internal resistance allows discharge currents of up to
ten times the rated capacity of the battery. Relatively
small batteries may thus be specified in applications
requiring high peak currents.

Wide Operating Temperature Range
Power-Sonic batteries may be discharged over a tempera-
ture range of -40°C to +60°C (-40°F to +140°F) and
charged at temperatures ranging from -20°C to +50°C
(4°F to +122°F).

Rugged Construction

The high impact resistant battery case is made either of
non-conductive ABS plastic or styrene. Large capacity
batteries frequently have polypropylene cases. All of
thése case materials impart great resistance to shock,
vibration, chemicals and heat.

Long Service Life

Under normal operating conditions, four or five years of
dependable service life can be expected in stand-by appli-
cations, or between 200-1000 charge/discharge cycles
depending on average depth of discharge.




CONSTRUCTION

.~ Terminal Color coded terminal
ke & - Cosmetic
connection =
2 top cover
~
Polarity
One-way '\\markmg
self-sealing -

vent

Polystyrene

_~~inner cover

Molded-in
plastic cell
divider

Two volt
element

Hi-impact
polystyrene case

Lead calcium
alloy grid

Microporous
glass fiber
separator

Figure 1
Plates (Electrodes)
Plate construction is the key to producing a good battery.
Recognizing this, Power-Sonic utilizes the latest technology
and equipment to cast grids from a lead-calcium alloy
frec of antimony. The small amount of calcium and tin in
the grid alloy imparts strength to the plate and guaran-
tees durability even in extensive cycle service. Lead
oxide paste is added to the grid to form the electrically
active material. In the charged state, the negative plate
paste is pure lead and that of the positive lead oxide.
Both of these are in a porous or spongy form to optimize
surface area and thereby maximize capacity.

Separators

Power-Sonic separators arc made of woven glass fiber
cloth with high heat and oxidation resistance. The mate-
rial further offers superior electrolyte absorption and
retaining ability, as well as excellent ion conductivity.

Electrolyte
Immobilized dilute sulfuric acid: H,SOy4

Container

Case material is either ABS, a high-impact proof plastic
resin, styrene, or a polypropylene-polyethylene copoly-
mer with resistance to chemicals and flammability.

Leakproof Design & Operational Safety
Power-Sonic batteries have been approved for shipment
by air, both by D.O.T. and ILA.T.A.. U.L.’s component
recognition program for emergency lighting and power
batteries lists Power-Sonic under file numbers MH14328
and MH14838.

Terminals

Depending on the model, batteries come either with AMP
Faston type terminals made of tin plated brass, post type
terminals of the same composition with threaded nut and
bolt hardware, or heavy duty flag terminals made of lead
alloy. A special epoxy is used as scaling material sur-
rounding the terminals.

Relief Valve

In case of excessive gas pressure build-up inside the bat-
tery (usually caused by abnormal charging) the relief
valve will open and relieve the pressure. The one-way
valve not only ensures that no air gets into the battery
where the oxygen would react with the plates causing
internal discharge, but also represents an important safe-
ty device in the event of excessive overcharge. Vent
release pressure is between 2-6 psi: the seal ring materi-
al is neoprene rubber.

Case Sealing
Depending on model, the case scaling is tongue and
groove with polyurethane, epoxy, or heat seal.



THEORY OF OPERATION

The basic electrochemical reaction equation in a lead-acid battery can be written as follows:

Pb 2H,S0y PbO,
(sulfuric acid) (porous lead dioxide)
clectrolyte active material

of positive plate

(porous lead)
active material
of negative plate

Discharge

During the discharge portion of the reaction, lead dioxide
(positive plate) and lead (negative plate) react with sul-
furic acid to create lead sulfate, water and energy.

Charge

During the recharge phase of the reaction, the cycle is
reversed: the lead sulfate and water are electro-chemical-
ly converted to lead, lead oxide and sulfuric acid by an
external electrical charging source.

Oxygen Recombination

To produce a truly maintenance-free battery, it is neces-
sary that gases generated during overcharge are recom-
bined in a so-called “oxygen cycle”. Should oxygen and
hydrogen escape, a gradual drying out would occur,
eventually affecting capacity and battery life. During
charge, oxygen is generated at the positive and reacts
with and partially discharges the sponge lead of the neg-
ative. As charging continues, this oxygen recombines
with the hydrogen being generated by the negative,
forming water. The water content of the electrolyte thus
remains unchanged unless the charging rate is too high.

In case of rapid generation of oxygen gas exceeding the
absorbing capacity of the negative plate, the pressure
relief valve will open to release excessive gas.

Deep Discharge

The Power-Sonic battery is protected against cell short-
ing by the addition of a buffering agent that insures the
presence of acid ions even in a fully discharged siate.
The need for expensive circuitry in the design of a sys-
tem to prevent deep discharge and possible cell shorting
is thereby reduced considerably.

Discharging

Charging

PbSOy, 2H,0 PbSOy
(lead sulfate) (water) (lead sulfate)
active material electrolyte active material

of negative plate of positive plate

Power-Sonic defines “deep discharge™ as one that allows
the battery voltage under load to go below the cut-off (or
“final”) voltage of a full discharge. The recommended
cutoff voltage varies with the discharge rate for a 6 volt
battery, for example, it is 5.25V at the 20-hour (0.05C)
rate, 5.10V at the 4-hour (0.2C) rate, and 4.5V at the
1/2- hour(1.0C) rate.

It i1s important to note that deep discharging a battery at
high rates for short periods is not nearly as severe as dis-
charging a battery at low rates for long periods of time.
To clarify, let’s, analyze two examples:

* Battery A is discharged at the 1C rate to zero volts.
“C” for a 4 AH battery, for example, is 4 amps. Full
discharge 1s reached after about 30 minutes when the
battery voltage drops to 1.5V/cell. At this point, only
50% of rated capacity has been discharged (1C amps x
0.5 hrs = 0.5C Amp. Hrs.) Continuing the discharge to
zero volts will bring the total amount of discharged
ampere-hours to approximately 75% because the rapid-
ly declining voltage quickly reduces current flow to a
trickle. The battery will recover easily from this type
of deep discharge.

+ Battery B is discharged at the 0.01C rate to zero
volts. 0.01C for a 4 AH battery is 40mA. Full discharge
is reached after 100+ hours when the terminal voltage
drops to 1.75 V/cell. At this point, the battery has
already delivered 100% of its rated capacity (0.01 x
100 hrs = 1C Amp. Hrs.). Continuing the discharge to
zero volts will keep the battery under load for another
4-5 days(!), squeezing out every bit of stored energy.

This type of “deep™ discharge is severe and is likely to
damage the battery. The sooner a severcly discharged
battery 1s recharged. the better its chances to fully
recover.



CAPACITY

The capacity of a battery is the total amount of electrical
ecnergy available from a fully charged cell or cells. Its
value depends on the discharge current, the temperature
during discharge, the final (cut-off) voltage and the gen-
eral history of the battery.

Capacity, expressed in ampere-hours (AH) is the product
of the current discharged and the length of discharge
time. The rated capacity (C) of a Power-Sonic battery is
measured by its performance over 20 hours of constant
current discharge at a temperature of 68°F (20°C) to a
cutoff voltage of 1.75 volts.

As an example, Model PS5-610, with a rated capacity of
1AH will deliver 50 mA (1/20 of 1TAH, or 0.05C ) for 20
hours before the voltage drops from 6.45 to 5.25 volts.

By cycling the battery a few times or float charging it for
a month or two, the highest level of capacity develop-
ment is achieved. Power-Sonic batteries are fully charged
before leaving the factory, but full capacity is realized
only after the battery has been cycled a few times or been
on float charge for some time.

The table in Figure 2 shows capacities for various multi-
ples of the 20-hour discharge current.

23AH
oy OAH.

2.00

260 1950 234

2.80 1 21.00
- 3.20] 24.00
3.60 | 27.00
4.00 | 30.00

24.00 4.80 | 36.00

E3600 . 72015400

10.00

p 4 20.00 : k 40.00 8.00 | 60.00
130 2600 2.60 | 13.00 16.90 52,00 1040 | 7800 936
28.00 | 2.80 54.00 10.88 | 84.00 10.08

14.00 18.20

33.0AH 33.00 | 330 26.40 2145 16600 1320] 99.00 11.88
40.0AH 40.00 | 4.00 32.00 | 2000 26.00 | 80.00  16.00 | 120.00 14.40
55.0AH 5500 550  49.50| 11.00 44.00 | 27.50 3575 __ 110.00 22.00 | 165.00 19.80
60.0AH 60.00 | 6.00 54.00| 12.00 48.00 | 30.00 39.00 | 60.00 33.60 | 120.00 24.00 | 180.00 21.60
75.0AH 5 7500 750 67.50] 1500 60.00 | 37.50 4875 | 75.00 41.25 | 150.00 30.00 | 225.00 27.00
80.0AH 80.00 | 8.00 ’}‘2.00 16.00  64.00 | 40.00 52.00 80.00  44.80 | 160.00 32.00 | 240.00 28.80

000 AH| 5.00 100,00 | 1000 90.00| 2000 80.00

50.00 ~ 65.00 | 100.00 55.00

200.00  40.00 | 300.00 36.00

When a battery discharges at a constant rate, its capacity
changes according to the amperage load. Capacity
increascs when the discharge current is less than the 20-

hour rate and decreases when the current is higher.

Figure 3 shows capacity curves for major Power-Sonic battery
models with different ampere-hour ratings. Amperagce is on the
iorizontal scale and the time elapsed is on the vertical scale: the

product of these values is the capacity.

* 3

Figure 2
Proper battery selection for a specific application can be
made from this graph if the required time and current are
known. For example, to determine the proper capacity of
a battery providing 3 amps for 20 minutes. locate the
intersection of these values on the graph. The curve
immediately above that point represents the battery

which will meet the requirement.
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PERFORMANCE DAT

Discharge

During discharge the voltage will decrease. The graphs in
Figure 4 illustrate this for different discharge rates and ambi-
ent temperatures. “C” is the rated capacity of a battery: “C”
for Model PS-610 (6V - 1AH) is IAH. By convention, rating
of nearly all sealed-lead acid batteries, including Power-
Sonic, is based on a 20-hour (0.05C) discharge rate .

An important feature of Power-Sonic batteries is shown in the
discharge curves; namely, the voltage tends to remain high
and almost constant for a relatively long period before declin-
ing to an end voltage.

Discharge Time ® 0°C {32°F)

Figure 4: Characteristic Discharge Curves

Open-Circuit Voltage

Open circuit voltage varies according to ambient temperature
and the remaining capacity of the battery. Generally, open
circuit voltage is determined by the specific gravity of the
electrolyte. Discharging a battery Towers the specific gravity.
Consequently, it is possible 1o determine the approximate

remaining capacity of a battery from the terminal voltage.

“ The open circuit voltage of a Power-Sonic battery is

2.15 V/cell when fully charged and 1.94 V/cell when com-

pletely discharged.

As seen in Figure 4, under load, the battery can deliver use-
ful energy at less than 1.94 V/cell, but after the load is
removed the open circuit voltage will “bounce back™ to volt-
ages shown in Figure 5, dependent upon residual capacity.

Figure 5: Open-Circuit Voltage Characteristics

Temperature

Actual capacity is a function of ambient temperature and rate of
discharge. At 68°F (20°C) rated capacity is 100%. The capacity
increases slowly above this temperature and decreases as the
temperature falls. Even at -40°F (-40°C), however , the Power-
Sonic battery will still function at better than 30% of its rated
capacity when discharged at the 20-hour rate (0.05C). At any
ambient temperature, the higher the rate of discharge, the lower
the available capacity. This relationship 1s shown in Figure 6.

Power-Sonic batteriecs may be discharged at temperatures rang-
ing from -40°F to 140°F (-40°C to 60°C) and charged at tem-
peratures from -4°F to 122°F (-20°C to 50°C).

While raising ambient temperature increases capacity, it also
decreases useful service life. It is estimated that battery life is
halved for each 10°C above normal room temperature.

35 10 0 10 207307 40 50 60

Temperature (°C)

Figure 6: Effect of Temperature on Capacity



Figure 7 shows the relationship between current and dis-
charge time for different ambient temperatures.

Figure 7: Discharge Time vs. Discharge Current

Shelf Life & Storage

Low internal resistance and special alloys in the electrodes
assure a low self discharge rate and, consequently, a long
shelf Tife. If kept at 68°F (20°C), about 60-70% of the nomi-
nal capacity remains after one year of storage. One recharge
per year is sufficient to maintain the original capacity of a
battery not in use.

The rate of self discharge varies with the ambient tempera-
ture. At room temperature it i1s about 3% per month. At low
temperatures 1t is necarly negligible, at higher ambient tem-
peratures self discharge increases.

Battery Life

Cyclic Use: The number of charge/discharge cycles depends
on the capacity taken from the battery (a function of discharge
rate and depth of discharge), operating temperature and the
charging method.

Figure 9 shows the relationship between depth of discharge and
number of cycles as well as increases of capacity during the

carly cycles.

e

it o

Figure 9: Depth of Discharge vs. Number of Cycles

Standby Use: The float service life, or life expectancy under
continuous charge, depends on the frequency and depth of
discharge, the charge voltage, and the ambient temperature.
At a float voltage of 2.25V to 2.30V/cell and an ambient tem-
perature of 60°F to 77°F (20°C to 25°C) Power-Sonic batter-
ics should last four to five years before the capacity drops to
60% of its original rating.

Figure 10 indicates how capacity changes over time.

| reach this stal

Figure 8: Self Discharge Characteristics

To obtain maximum battery life and performance, batteries
should be:
»  recharged as soon as possible after each use and
not stored in a discharged state;
= stored at 68°F (20°C) or lower. if possible. and
*  recharged annually when not used.

Retention Capacity (%

Figure 10: Life Characteristics in Standby Use
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The graph in Figure 1 shows life characteristics in float
(standby) service for ambient temperatures ranging from
15°C to 55°C

If prevailing ambient temperatures are well above 20-
25°C the life expectancy of this type of battery in float
service depends greatly on temperature compensated
charging. The typical temperature coefficient is -
2mV/cell/°C. The graph shown along side is based on
temperature compensated charging.

Figure 11: Service Life at Various Ambient Temperatures

To optimize battery life, it is recommended that the bat-
tery be disconnected from the load when the end voltage

a function of the discharge rate — is reached. It is the
voltage point at which 100% of the usable capacity of the
battery has been consumed or continuation of the dis-
charge is useless because of the voltage dropping below
useful levels. (see section on Deep Discharge on page 3)

Discharging a sealed lead-acid battery below this voltage
or leaving a battery connected to a load will impair the
battery’s ability to accept a charge. To prevent potential
over-discharge problems, voltage cut-off circuits as
shown in Figure 12 may be used.

Figure 12: Circuits of Over-Discharge Preventive Device

CHARGING

Dependable performance and long service life depend
upon correct charging. Faulty procedures or inadequate
charging equipment result in decreased battery hfe
and/or unsatisfactory performance. The selection of suit-
able charging circuits and methods is as important as
choosing the right battery for the application.

General

To charge a Power-Somic battery, a DC voltage higher than
the open-circuit voltage of 2.15 is applied to the terminals
ol the battery. Depending on the state of charge, the cell
nay temporarily be lower (after discharge) or higher (right

“wafter charging) than 2.15 volts. After some time, however,

it should level off at about 2.15 volts per cell.

Power-Sonic batteries may be charged by using any of
the conventional charging techniques. To obtain maxi-
mum service life and capacity, along with acceptable
recharge time and economy, constant voltage-current
limited charging 1s recommended.

During charge, the lead sulfate of the positive plate
becomes lead dioxide. As the battery reaches full charge.
the positive plate begins generating dioxide causing a
sudden rise in voltage. A constant voltage charge, there-
fore. allows detection of this voltage increase and thus

control of the charge amount.



CHARGIT

Overcharging: As a result of too high a charge volt-
age excessive current will flow into the battery after
reaching full charge causing decomposition of water in
the electrolyte and, hence, premature aging.

At high rates of overcharge a battery will progressively
heat up. As it gets hotter, it will accept more current,
heating up even further. This is called thermal runaway,
and can destroy a battery in as little as a few hours.

Undercharging: If too low a charge voltage is
applied, the current flow will essentially stop before the
battery is fully charged. This allows some of the lead sul-
fate to remain on the electrodes which will eventually
reduce capacity.

Batteries which are stored in a discharged state, or left on
the shelf for too long, may initially appear to be “open
circuited” or will accept far less current than normal.
This is caused by a phenomenon called “sulfation”.
When this occurs, leave the charger connected to the bat-
tery. Usually, the battery will start to accept increasing
amounts of current until a normal current level is
reached. If there is no response, even to charge voltages
above recommended levels, the battery may have been in
a discharged state for too long to recover.

Charging Characteristics

During constant voltage or taper charging, the battery’s
current acceptance decreases as voltage and state of
charge increase. The battery is fully charged once the
current stabilizes at a low level for a few hours.

Caution: Never charge or discharge a battery in a her-
metically sealed enclosure. Batteries generate a mixture
of gases internally. Given the right set of circumstances,
such as extreme overcharging or shorting of the battery,
these gases might vent into the enclosure and create the
potential for an explosion when ignited by a spark.

If in doubt, or concepts of proper use and care are
unclear, contact Power-Sonic’s department for applica-
tion cngineering at 619-661-2020.

Please note that there are two criteria for determining
when a battery is fully charged: (1) the final current level
and (2) the peak charging voltage while this current
flows.

Figure 13 depicts an example of typical charge charac-
teristics for cycle service where charging is non-continu-
ous and peak voltage can. therefore, be higher.

Figure 13: Charge characteristics
for 14.7V Constant Voltage

Figure 14 illustrates typical characteristics for standby
service type charge. Here, charging is continuous and the
peak charge voltage must, therefore, be lower.

Figure 14: Charge Characteristics
for 13.65V Constant Voltage

Charging Methods

Selecting the appropriate charging method depends on
the intended use (cyclic or float service), economic con-
siderations, recharge time, anticipated frequency and
depth of discharge. and expected service life. The key
goal of any charging method is to control the charge cur-
rent at the end of the charge.

Taper Charging: This is the simplest, least expensive
charging method. Either quasi-constant voltage or quasi-
current characteristics can be built into the
charger through combination of transformer. diode and

constant

resistance. Of the two, constant potential charging is
preferable.

N’
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Typical taper chargers are comprised of small trans-
former-rectifier circuits wherein the transformer is so
designed that the current is limited to the maximum ini-
tial charge current for the battery. This current is held
constant until the terminal voltage and resultant current
demand reach a point at which the charge current begins
to fall. Although this type of charger can provide a rela-
tively fast recharge, it is basically a constant current
device and the charge voltage may be driven too high.
Therefore, it must be disconnected, usually within 12-24
hours, or after 100-120% of the preceding discharge has
been returned. It is also sensitive to line voltage varia-
tions which can cause over- or under-charging.
Consequently, this charging method can only be used in
cyclic applications

Figure 15 shows an example of a typical diagram and
Figure 16 the resultant charge characteristics for this
type of basically unregulated charger.

Battery Voltage
Charger Current

--—~—-~b- Charge Time

Figure 16: Semi-Constant Current Charge
Characteristics

Constant Current Charging: Constant current charg-
ing is suited for applications where discharged ampere-
hours of the preceding discharge cycle are known.
Charge time and charge quantity can casily be calculated.

however an expensive circuit is necessary to obtain a
highly accurate constant current. Monitoring of charge
voltage or limiting of charge time is necessary to avoid
excessive overcharge.

While this charging method is very effective for recover-
ing the capacity of a battery that has been stored for an
extended period of time, or for occasional overcharging
to equalize cell capacities, 1t lacks specific properties
required in today’s electronic environment.

An example of a constant current charge circuit is shown
in Figure 17 and the charge characteristics for this type
of charger in Figure 18.

Figure 17: Constant Current Charging Circuit

Figure 18: Constant Current Charge Characteristics
Constant Voltage Charging: Constant current/con-
stant voltage charging is the best method to charge
Power-Sonic batteries. Depending on the application,
batteries may be charged either on a continuous or non-
continuous basis. In applications where standby power is
required to operate when the AC power has been inter-
rupted, continuous float charging 1s reccommended. Non-
continuous cyclic charging is used primarily with
portable equipment where charging on an intermittent
basis is appropriate.



CHARGING

The constant current/constant voltage charge method
applies a constant voltage to the battery and limits the
initial charge current. It is necessary to set the charge
voltage according to specified charge and temperature
characteristics. Inaccurate voltage settings cause over- or
under-charge. This charging method can be used for both
cyclic and standby applications.

Figures 19 and 20 illustrate examples of a constant cur-
rent/constant voltage charging circuit and charging char-
acteristics, respectively. The circuit diagram includes a
temperature compensation feature for charge voltage to
ensure optimum charging conditions regardless of
changes in ambient temperature.

cyclic application

Figure 19: Constant Current/Constant Voltage
Charge Circuir

Battery Voltage

Battery Voltage

Charge Time

Figure 20: Constant Current/Constant Voliage
Charge Characteristics

Charging for Cycle Operation

Cyche applications generally require that recharging be
donc in a relatively short time. The initial charge current,
however, must not exceed 0.20 x C amps. Just as battery
voltage drops during discharge. it slowly rises during
charge. Full charge 1s determined by voltage and inflow-
ing current. When, at a charge voltage of 2.45 +0.05
volts/cell, the current accepted by the battery drops to
less than 0.0]1 x C amps (1% of rated capacity). the bat-
tery is fully charged and the charger should be discon-
nected or switched to a float voltage of 2.25 10 2.30
volts/cell. The voltage should not be allowed 1o rise
above 2.45 +£0.05 volts/cell.

Charging for Standby Operation

Standby applications generally do not require that the
battery be charged as fast or as frequently as in cycle
operation. However, the battery must be kept constantly
charged to replace the energy that is expended due to
internal loss and deterioration of the battery itself.
Although these losses are very low in Power-Sonie bat-
teries, they must be replaced at the rate the battery self-
discharges; at the same time the battery must not be
given more than these losses or it will be overcharged.
To accomplish this, a constant voltage method of charg-
ing called “float charging” is used.

The recommended constant float voltage is 2.25-2.30
volts per cell. Maintaining this float voltage will allow
the battery to define its own current level and remain
fully charged without having to disconnect the charger
from the battery. The trickle current for a fully charged
battery floating at the recommended charge voltage will
typically hover around the 0.001C rate (10mA for a
10AH battery, for example.)

The float charger is basically a constant voltage power
supply. As in cycle chargers, however, care must be exer-
cised not to exceed the initial charge current of 0.20
x C amperes.

Two-Step Constant Voltage Charging

This method uses two constant voltage devices. In the
initial charge phase the high voltage sectting is used.
When charging is nearly complete and the charge voltage
has risen to a specified value (with the charge current
decrcased), the charger switches the voltage to the lower
setting. This method allows rapid charging in cycle or
tloat service without the possibility of overcharging even
after extended charging periods.

The graph in Figure 21 shows charging characteristics,
and the diagram in Figure 22 an example of a charging
circuit for this type of charger.

Battery Veltage

A

Figure 21: Two-Step Constant Voltage

—————® Charge Time

Charge Characteristics
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Figure 22: Dual Stage Current Limited Battery Charger

Charging in Series: Lead-acid batteries are strings of 2
volt cells connected in series, commonly 2, 3 .4 or 6 cells
per battery. Strings of Power-Sonic batteries up to 48
volts and higher may be charged in series safely and effi-
ciently. However, as the number of batteries in series
increases, so does the possibility of slight differences in
capacity. These differences can result from age, storage
history, temperature variations or abuse.

When a single constant voltage charger is connected
across an entire high voltage string, the same current
flows through all cells in the string. Depending on the
characteristics of the individual batteries, some may
yvercharge while others remain in a slightly under-

“charged condition. When charging high voltage strings

this way for extended periods it is generally recommend-
ed to use a low input voltage inverter to enhance service
lite and simplify charging requirements.

If one cell is lower in capacity than the others when dis-
charging a long string in series, it may actually reverse
polarity even though the total voltage of the string is at
or above the cut-off voltage.

To minimize the effects of individual battery differences,
use batteries of the same age and history and, if possible,
charge in strings of no greater than 24 or 48 volts.

Charging in Parallel: Power-Sonic batteries may
be used in parallel with one or more batteries of equal
voltage.

When connected in parallel, the current from a charger
will tend to divide almost equally between the batteries.
No special matching of batteries is required. If the bat-
teries of unequal capacity are connected in parallel, the
current will tend to divide between the batteries in the
ratio of capacities (actually, internal resistances).

When charging batteries in parallel. where different
ratios ol charge are to be expected, 1t 1s best to make pro-
visions to assure that the currents will not vary too much

clween batteries. Holding a small resistance in series
with cach battery is all that 1s needed

Temperature Compensation

Power-Sonic batteries perform well both at low and high
temperatures. At low temperatures, however, charge effi-
ciency is reduced; at temperatures above 45°C, charge
efficiency increases so rapidly that there is a danger of
thermal runaway if temperature compensation is not pre-
cise.

The effect of temperature on charge voltage is less criti-
cal in float applications, than in cyclic use where rela-
tively high charge currents are applied for the purpose of
short recharge times.

Temperature effects should definitely be considered
when designing or selecting a charging system. As a rule
of thumb, temperature compensation is desirable in the
charging circuit when operating outside the range of
41°F to 95°F (5°C to 35°C) prevailing ambient. The tem-
perature coefficient is -2mV/cell/°C below  20°C in
standby service and -6mV/cell/°C below 20°C in cyclic
use. For higher temperatures the charge voltage should
be correspondingly decreased.

The table in Figure 23 lists recommended charge volt-
ages for different temperatures.

AMBIENT CHARGE VOLTAGE PER CELL

TEMPERATURE Gedic e Floet ke
4 °F( -2 Q0 2.67-2.TN 2.34-2.3W
14 °F( -10 °Q 2.61-2.7TIV 2.32-2.3N
TR 0°Q 2.55-2.65V 2.30-2.35V
9 °F(+10 °Q 2.49-2.5N 2.28-2.3WV
68 °F (+20 °Q 2.43-2.53V 2.26-2.3IV
77 °F (25 °Q 2.40-2.5v 2.252.30W
& °F(+30°0 2.312.4N 2.24-2.29
104 °F(+40 °Q 2.31-2.4V 2.22.2N
122 °F (+50 °0 2.252.35% 2.20-2.25V

Figure 23: Temperature Compensated Charge Voltage



APPLICATION NOTES

Power-Sonic rechargeable sealed lead-acid batteries
are designed to provide years of dependable service.
Adherence to the following guidelines in system
design will ensure that battery life is maximized and
operation is trouble-free.

+ Continuous over-or undercharging is the single worst
enemy of a lead-acid battery. Caution should be exer-
cised to ensure that the charger is disconnected after
cycle charging, or that the float voltage is set correctly.

« Batteries should not be stored in a discharged state or
at elevated temperatures. If a battery has been discharged
for some time or the load was left on indefinitely, it may
not readily take a charge. To overcome this, leave the
charger connected and the battery should eventually
begin to accept charge.

* Avoid exposing batteries to heat! Care should be taken
to place batteries away from heat-emitting components.
If close proximity is unavoidable, provide ventilation.
Service life is shortened considerably at ambients above
30°C.

= Although Power-Sonic batteries have a low self-dis-
charge rate which permits storage of a fully charged bat-
tery for up to a year, it is recommended that a battery be
charged 6-9 months after receipt to account for storage
from the date of manufacture to the date of purchase.
Otherwise, permanent loss of capacity might occur as a
result of sulfation. To prolong shelf life without charg-
ing, store batteries at S0°F (10°C) or less.

» Fasten batteries tightly and make provisions for shock
absorption if exposure to shock or vibration is likely.

* Although it is possible to charge Power-Sonic batter-
ics rapidly, i.e. in 6-7 hrs., it is not normally recom-
mended. Unlimited current charging can cause increased
off-gassing and premature drying. It can also produce
internal heating and hot spots resulting in shortened ser-
vice life. Too high a charge current will cause a battery
to get progressively hotter. This can lead to “thermal run-
away” and can destroy a battery in as little as a few
hours.

» Caution: Never charge or discharge a battery in an air-
tight enclosure. Batteries generate a mixture of gases
internally. Given the right set of circumstances such as
extreme overcharging or shorting of the battery, these
gascs might vent into the enclosure and create the poten-
tial for an explosion when ignited by a spark. Generally,
ventilation inherent in most enclosures 1s sufficient to
avoid problems.

* Do not place batteries in close proximity to objects

which can produce sparks or flames, and do not charge
batteries in an mverted position.

* When charging batteries in series (positive terminal of
one battery is connected to the negative terminal of
another), all batteries in the string will receive the same
amount of charge current, though individual battery volt-
ages may vary.

* When charging batteries in parallel (positive terminals
are connected to the positive terminal and negative ter-
minals to the negative), all batteries in the string will
receive the same charge voltage but the charge current
cach battery receives will vary until equalization is
reached. :

* High voltage strings of batteries in series should be
limited to twenty 6 volt or ten 12 volt batteries when a
single constant voltage charger is connected across the
entire string . Differences in capacity can cause some
batterics to overcharge while others remain undercharged
thus causing premature aging of batteries. It is, therefore,
not advisable to mix batteries of different capacities,
make, or age in a series string.

To mimmize the effects of cell or battery differences,
charge the string in 24 volt battery groups through a con-
stant current source with zener diode regulation across
individual batteries or battery groups.

L To prevent problems arising from heat exchange
between batteries connected in series or parallel, it is
advisable to provide air space of at least 0.4” (10mm)
between batteries.

* Battery containers, made of ABS plastic or styrene,
can sustain damage 1t exposed to organic solvents or
adhesives.

* Recharge time depends on the depth of the preceding
discharge and the output current of the charger. To deter-
mine the approximate recharge time of a fully discharged
battery, divide the battery’s capacity (amp. hrs.) by the
rated output of the charger (amps.) and multiply the
resulting number of hours by a factor of 1.75 to com-
pensate for the declining output current during charge. If
the amount of amp. hrs. discharged from the battery is
known. use it instead of the battery’s capacity to make
the calculation.

* For best results and generally acceptable performance
and longevity, keep operating temperature range between
-20°C and +40°C.

« Do not attempt to disassemble batteries. Contact with
sulfuric acid may cause harm. Should 1t occur, wash skin
or clothes with hiberal amounts of water. Do not throw
batteries into fire: batteries so disposed may rupture or
explode. Disassembled batteries are hazardous waste and
must be treated accordingly. It is unlawful to dispose of
batteries except through a recveling center.



S

p—

GLOSSARY

Ambient Temperature
The prevailing surface temperature to which a battery is
exposed.

Ampere
Unit of measurement for electric current.

Ampere-Hour
The product of current (amperes) multiplied by time (hours).
Used to indicate the capacity of a battery. Also Amp.Hr. or A.H.

Battery
Two or more cells connected together, most typically in series.

Capacity

The electrical energy available from a cell or battery expressed
in ampere-hours.

Available capacity refers to ampere-hours that can be dis-
charged from a battery based on its state of charge, rate of dis-
charge, ambient temperature, and specified cut-off voltage.
Rated capacity (“C”) is the discharge capacity the manufacturer
says may be obtained at a given discharge rate and temperature.

Cell

The basic building block of a battery. The nominal voltage of a
lead-acid battery is 2 volts.

Cell reversal — the act of driving a cell into reverse polarity by
excessive discharge.

Primary cell — cell or battery that can be discharged only once.
Secondary cell — the process is reversible so that charging and
/discharging may be repeated over and over.

Charge

The conversion of electrical energy to chemical energy: the
process which restores electrical energy to a cell or battery.
Charge retention refers to a battery’s ability to hold a charge. It
diminishes during storage.

Charge acceptance quantifies the amount of electric charge
which accumulates in a battery.

Floar charge maintains the capacity of a cell or battery by
applying a constant voltage.

Trickle charge maintains the capacity of a cell or battery by
applying a small constant current.

Charge equalization brings all of the cells in a battery or string
to the same state of charge.

Discharge

The process of drawing current from a battery.

Deep Discharge — the discharge of a cell or battery to between
80% and 100% of rated capacity.

Depth of Discharge — the mount of capacity
expressed as a percentage - removed during discharge.

Self Discharge — the loss of capacity while stored or not in use.
Self Discharge Rate — the percent of capacity lost on open cir-
cuit over a specified period of time.

typically

Electrode
Positive or negative plate containing matenals capable of react
‘ng with electrolyte to produce or accept current

N’

Energy Density
Ratio of battery energy to volume or weight expressed in watt-
hours per cubic inch or pound.

Gas Recombination

The process by which oxygen gas generated from the positive
plate during the final stage of charge is absorbed into the nega-
tive plate, preventing loss of water.

Impedance
The resistive value of a battery to an AC current expressed in
ohms (£2). Generally measured at 1000 Hz at full charge.

Internal Resistance
The resistance inside a battery which creates a voltage drop in
proportion to the current draw.

Nominal Voltage / Nominal Capacity

The nominal value of rated voltage / the nominal value of rated
capacity. The nominal voltage of a lead-acid battery is 2 volts
per cell.

Open Circuit Voltage

The voltage of a battery or cell when measured in a no load con-
dition.

Parallel Connection

Connecting a group of batteries or cells by linking all terminals
of the same polarity. This increases the capacity of the battery
group.

Series Connection

The connection of a group of cells or batteries by linking termi-
nals of opposite polarity. This increases the voltage of the bat-
tery group.

Separator

Material isolating positive from negative plates. In sealed lead-
acid batteries it normally is absorbent glass fiber to hold the
electrolyte in suspension.

SLA Battery

Sealed lcad-acid battery, generally having the following charac-
teristics: Maintenance-free, leak-proof, position-insensitive.
Batteries of this type have a safety vent to release gas in case of
excessive internal pressure build-up. Hence also the term: Valve
regulated battery.

“(Gel Cells” are SLA batteries whose dilute sulfuric acid elec-
trolyte is immobilized by way of additives which turn the elec-
trolyte into a gel.

Standby Service
An application in which the battery is maintained in a fully
charged condition by trickle of float charging.

State of Charge

The available capacity of a battery at a given time expressed as
a percentage of rated capacity.

Thermal Runaway

A condition in which a cell or battery on constant potential
charge can destroy itself through internal heat generation.
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MODEL

PSH-1255

PS-1270

PSH-1280

PS-6100

PS-12120

PS-12180

PS-12260

PS-12280

PS-12330

PS-12400

PS-12550

PS-12700

PS-12750

PS-121000

PS-121100

PS-121400

POUWER, r—.'.:'ﬂ W/IC.

FINAL |
VOLTAGE

175

1.70

167 |
175 |

1.70
1.67
1.75
170 |
167
1.75
170
1.67
175

CONSTANT POWER DISCHARGE RATINGS

5Min | 10Min | 15Min
38 27 [ 22
39 28 | 23
40 29 24
50 | 3 | 25
51 34 26
52 3B 27
65 43 35
66 44 36
67 45 37
84 = 5 43
86 58 | 44
87T | 60 45
85 | 57 43
86 58 44
87 59 45
121 82 62
124 84 64
126 85 65
172 118 90
175 120 92
177 122 93
176 124 94
180 126 9
184 128 98
245 170 133
251 174 136
258 176 139
270 183 140
278 187 143
280 189 145
320 210 184
342 225 190
354 230 194
462 312 238
473 319 243
478 325 246
480 339 270
509 356 278
518 360 282
550 395 312
586 413 324
605 421 330
655 470 365
692 490 375
706 500 380
680 510 432
720 550 462
740 560 480

20 Min
17
175

18

20

,f,,,21

22
24

- 24.3

247

35
36
37
35
36
37
51
52
53
74
75
76
77
78
80
108
110
113
115
116
118
153
158
160
195
198
201
220
231
233
267
57T
283
304
312
315
366
376
381

30 Min
12
125
13
15
16
16
18
19
20
26
27
28
26
T3
28
38
39
40
54
55
56
56
58
60
80
82
83
86
87
88
115
118
120
145
148
150
168
171
173
207
212
215
225
231
233
302
304
306

45 Min
9.5
9.6
9.8
H
o

12

14
15.3
15.8
19
20
21
20
20
21
28
29
30
39
40
41
41
42
43
60
61
62
64
65
66
87
89
90
108
110
112
126
128
130
152
155
158
164
168
170
220
225

228

9/24/02

60Min |
6.4
TSf i

6.7

86

102
103
106
128
129
130
133
134
135
176
180
182

P.O. Box 5242 - 3106 Spring Street - Redwood City, CA 94063 USA - (650) 364-5001 - FAX (650)366-3662
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LOWER/I) somIc

Rechargeable Sealed Lead-Acid Battery

PS-1270

Power-Sonic rechargeable batteries are lead-
lead dioxide systems. The dilute sulphuric acid
electrolyte is suspended and thus immobilized.
Should the battery be accidently overcharged
producing hydrogen and oxygen, special one-
way valves allow the gases to escape thus
avoiding excessive pressure build-up. Other-
wise, the battery is completely sealed and is,
therefore, maintenance-free and leak proof.

PS-1270 is air transport approved, and meets
all current requirements set forth by the C.A.B.,
FAA.,LATA.and D.O.T.

U.L. recognizes model PS-1270 under file num-
ber MH 14328.

@

PERFORMANCE SPECIFICATIONS %
NominabVolERE | 0 . 5 T s b e i e e e e L 1 RIS TR pH RS SENSY
Nominal Capacity - ' =
D0 hiolE FAe (350MA 10 T050VOIE) ... i e o S R T e
10 hour rate {650mA to 10.50 volts)
5 hovr-rate {1T00MA 10 10:20 VORS) ....crorioiieitom it iinmsrsirasivnnresiis o siianmmet ol abo sty e e b e e o e
1 hour rate (4200mA to 9.00 voits) ..

Approxipate Welghth.......oocninhamn Gl i naninininidismi fei i v b W5 misiots s R 575 pounds (2.6 kg)_
Enemgy Density-(20 hour rabe).......ci0 o L anilnnndianannlin e oy . 1.49 Watt—howslcublc inch (91.0 Walt—houfsﬁ)
SpecHic ENOrgy (207 hotr Fat)........c...cccoosicrisiamsessonschioessssssssemsssonsmsansss sniokes s sassensrosmasss 14.6 Walt hours/pound (32.2 Watt- hoursfkg)
Internal Resistance (Fully Charged Battery)................ 22 millichms (approximately)
Maximum Discharge Current [ € 7 MR i iand i i ine s sss i Sopas e s foie s s b e e e S s aaes 21 amperes
Maximum Short-Duration Discharge Current ( < 10 Sec) i TUDMPErES
TOrmINOIS. .. i innt Ui re e savesve o S S P v T e e B s e - Quick disconnect tabs, 0.187" x 0.032”

Mate with AMP. INC. FASTON *187” series.
Vibration Test (2000 cycles/minute, 0.10 inch excursion, 2 hours).................ccocoeceiiiecceneeennnneeee... NO 0SS in capacity or performance
Shelf Life — % of nominal capacity at 68° F (20° C)

T Mot hedivnmnnen s S S o S

3 (O L TN FY OO LN O LU OIS - L T - st PO 1| oo R W

B MOMNS. oo v s o e R R TR 00 4 6 S S A N IR R T B R SRS
Operating Temperature Range
C B v T e T T e S o T e s b it T 2 SN EEeY, -4°F (-20°C) to 122°F (50°C)
DisCharge. ... S—— PR -4°F (-20°C) to 140°F (60°C)

Case/Cover (Meets UL94V-O flammability rallng) ................................................ TR S oo e ST ABS Plastic

PDF Library No. 592 Rev.. 98



TECHNICAL DATA:

Shelf Life and Storage

Life Characteristics in Stand-By Use

PS-1270

3 TI" — ¥ ———
T = nbient Temperature ZEC(BF’F)
=
> 80
2
= 60
S
= 40
k=]
£ 20
=
@ g ;
L NR =
: E
£ =
>
e \\
¥
120 < W
(= 9.0V \ o Sl
— 100 T T 1 N N0 (104°F)
8 | 20C (68
£ 0°C (32°F)
= 80 5 840V
o -
[} i
2 % 60 Discha Di;:.;nargie 1Dk i
o Depth 100%  |Depth 50% | e 035 07 14 355 714
S r A e Uiphaige-Curient i)
= B 1. Discharge Current 0.2C (Final Voltage 1.7ViCell) 22k HE ¥
é 20 2. Charge Current: 0.1C | i !
3. Ambient Temper.ature: 20°C to 25°C (68°F to 77°F) Physical Dimensions: in. (mm)
Ao LY A O
0 200 400 600 800 1000 1200 ([ T
: Number of Cycles ¢ 4
CHARGING [ED T

Cycle Applications: Limit initial current to 1500mA. Charge until bat-
tery voltage (under charge) reaches 14.40 to 14.70 volts at 68°F
(20°C). Hold at 14.40 to 14.70 volts until current drops to approximately
70mA. Battery is fully charged under these conditions, and charger
should either be disconnected or switched to “float” voltage.

“Float” or “Stand-By"” Service: Hold battery across constant volt-
age source of 13.50 to 13.80 volts continuously. When held at this
voltage, the battery will seek its own current level and maintain itself
in a fully charged condition.

NOTE: Due to the self-discharge characteristics of this type of bat-
tery, it is imperative that they be charged after 6-9 months of stor-
age, otherwise permanent loss of capacity might occur as a result of
sulfation.

3106 Spring Street
Redwood City, CA 94063 USA
Tel: 650-306-1200 Fax: 650-366-3662

rwesales@power-sonic.com

www.power-som'c. com

1
[ S04 (151) o
” i i |
— 1
,dk Seslea Rechorgeable
b Bt

LOWER B Conic

MODEL PS-1270

12 okt

+6) 0
- 186 (98) -

7.0 Amp. Hr

P S S S o

= L

Tolerances are +/- 0.04 in. (+/- imm) and +/- 0.08 in. (+/- 2mm) for height dimensions.

CUSTOMER SERVICE

9163 Siempre Viva Road

San Diego, CA 92173 USA

Tel: 619-661-2030 Fax: 619-661-3648

battery@power-sonic.com
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) S OMNIC
Rechargeable Sealed Lead-Acid Batteries

AN

Nominal | Nominal | Current@ Length Width Height Ht. Over Terminal Weight Standard
Model Voltage | Capacitya | 20 hr. rate ; 7 P 2 Terminals
\"4 AH. mA in. mm in. mm in. ~mm in. mm Ibs. kgs.
PS-260 2 6.0 300 1.97 50 134 3 | 3. 100 413 | 105 090 Z0A% - B
PS-445 4 45 225 1.89 48 209 53 370 94 386 98 140 064 F2
PS-490 Ao 9.0 450 397 101 173 44 374 95 402 102 2800 S 12E R
PS-4100 4 10.0 500 4.02 102 197 50 372 94 392 100 310 141 F1
PS-605 6 05 25 224 57 0.55 14 197 50 1.97 50 020 009 | W
PS-610 6 1.0 50 2.00 51 165 42 2.00 51 2.20 56 060 027 F1
PS-612 6 13 65 3.82 97 0.98 24 203 515 | 225 57 070 030 1 F1
PS-628 6 28 140 2.60 66 1.30 33 3.86 98 406 103 125 057 F1
PS-630 6 3.4 170 528 134 134 34 235 60 | 256 65 150° e B
PS-632 6 32 160 260 66 | 130 | 33 465 18 492 | 125 | 150 088
PS-640 6 45 225 276 70 189 | 48 402 102 425 108 195 089 | F1
PS-650L 6 50 | 250 263 67 | 263 67 3.78 % 428 109 200 091 SP
PS-665 6 65 325 3.86 98 220 56 405 103 405 103 300 136 |  FP
PS-670 | 6 7.0 350 595 151 134 £ 370 94 3.86 98 300 136 F1
Ps682 | 6 | 80 400 386 98 | 220 56 465 118 | 4865 118 330 150 F1
36100 6 12.0 600 595 151 | 200 51 370 94 3.86 9% 460 209 | FlorF2
-6120 6 120 600 426 108 275 70 554 141 554 141 520 236 FP
\ﬂs -6120Toy| 6 120 | 600 | 426 | 108 | 275 | 70 554 141 554 141 520 236 | TSorTH
~ PS-6200 B 20.0 1000 6.18 157 | 327 | 83 | 4@ 125 492 125 820 373 | NB
| PS-6360 6 36.0 1800 6.25 159 | 335 85 650 | 165 6.95 177 13.80 627 | F2orNB
| Ps832 | 8 32 160 | 528 134 | 142 36 249 63 270 69 190 086 |  F1
PS-1208 12 08 40 378 9% 098 25 242 62 242 62 080 036 WL
| PS-1212 | 12 12 60 382 | 97 169 43 200 51 213 54 130 059 F1
PS-1220 12 22 110 701 | 178 1.34 M 238 60.5 2.56 65 210 095 F1
PS-1223 12 = 15 | 747 182 | 094 24 242 62 242 62 1.76 080 PC
PS-1228. 12 28 140 524 133 | 130 33 382 | o7 409 104 255 116 F1
PS-1229 12 29 145 701 | 178 134 34 236 60 | 256 65 220 1.00 F1
PS-1230 | 12 34 | 170 528 | 134 | 264 67 236 | 80 | 280 66 | 260 118 F1
PS-1250 12 50 | 250 354 20 275 70 | 398 | 101 417 106 375 170 | FlorF2
PSH-1255 | 12 55 24 watsicer | 3.54 9 | 275 | 70 3.98 101 417 106 400 180 F2
| PS-1270 12 | 70 350 595 151 256 65 3.70 9 386 98 | 570 259 | FlorF2
PSH-1280 12 8.0 37 wasicerr | 595 151 | 256 65 3.70 94 | 386 98 | 595 270 F2
| PS-1282 12 80 400 3.86 98 440 12 465 118 465 118 670 305 F1
PS-12100 | 12 | 120 | 600 | 595 | 151 | 400 | 102 370 | 94 | 386 98 920 418 Fi
PS-12120 12 12.0 600 595 151 3.86 98 370 9 394 100 900 409 F2
| PS-12180 | 12 18.0 900 73 | 181 299 76 657 | 167 6.57 167 | 1310 595 | F2orNB |
| PS-12260 12 260 | 1300 654 | 166 | 688 | 175 | 495 | 126 | 495 | 126 | 2080 945 | F2orNB
| PS-12280 12 280 | 1400 | 654 166 495 126 6.89 175 | 689 175 2140 9.70 NB |
PS-12330 122 | 350 1750 780 | 198 520 | 132 | 622 | 158 | 707 180 | 2650 12.00 NB
| PS-12400 12 40.0 2000 775 | 197 650 | 165 675 | 172 6.75 172 | 3225 1470 NB
PS-12550 12 [ 550 2750 904 | 230 545 138 815 | =207 | 898 228 3020 17.80 | NB
PS-12750 12, 75.0 3750 1025 | 260 | 660 | 168 | 815 | 207 | 898 228 | 5800 2640 | NB |
| PS-121000 | 12 100.0 5000 1200 | 305 | 660 168 | 815 | 207 8.98 228 | 67.80  30.80 NB
PS-121100 | 12 | 1100 5500 1300 | 330 676 | 172 | 840 | 213 | 870 221 77.70 3530 B
PS-121400 12| 1400 7000 | 1360 345 682 | 173 | 1128 287 | 1134 288 110450 4750 | B |
* Watts/cell @ 15 min rate to 1 67V
T PSG Series of balteries correspond in size to Hawker models of the same vollage and capacity.
\_F(_L_:_«;so 4 | 50 250 354 90 194 49 | 287 73 287 | 73 | 170 077 F2
[ PSG-480 4 80 | 400 3.54 90 | 184 | 49 400 | 102 400 | 102 | 250 1.14 F2
PSG-625 6 25 125 | 415 | 105 163 41 | 270 69 | 270 | 69 | 150 068 |  F1
PSG650 | 6 50 250 | 528 | 134 | 194 49 300 | 76 | 300 | 76 | 250 114 | F2
PSG-680 | 6 80 | 400 | 528 | 134 194 | 49 | 399 101 399 | 101 370 168 |  F2?

PDF Library No. 457 Rev.: 01-03



DISCHARGE CHARACTERISTICS

Characteristic Discharge Curves
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Discharge Time @ 20°C (68°F)
CHARGING

Cycle Applications: Limitinitial current to 0.30C (C is
the nominal A.H. capacity of the battery). Charge until
battery voltage (under charge) reaches 2.45 volts per
cell at 68°F (20°C). Hold at 2.45 volts per cell until
current drops to approximately 0.01C amperes. Battery
is fully charged under these conditions, and charger
should be disconnected or switched to “float” voltage.

“Float” or “Stand-by” Service: Hold battery across
constant voltage source of 2.25 to 2.30 volts per cell
continuously. When held at this voltage, the battery
will seek its own current level and maintain itself in a
fully charged condition.

APPLICATION NOTES

‘Continuous over or undercharging is the single worst
enemy of a lead-acid battery. Caution should be exer-
cised to insure that the charger is disconnected after
cycle charging, or that the float voltage is set correctly.

Because there is a chance of off-gassing hydrogen and
oxygen if the battery is overcharged, it is important to
provide adequate air circulation.

Batteries should not be stored in a discharged state (or
in a hot place). If a battery has been discharged for
some time it may not readily take a charge. To over-
come this, leave the charger connected and the battery
will eventually begin to accept a charge.

Due to the self-discharge characteristics of this type of
battery, it is imperative that they be charged after 6
months of storage at 20-25°C, otherwise permanent loss
of capacity might occur as a result of sulfation. To
prolong shelf life without charging, store batteries at 50°F
(10°C) or less.

B
POWER/I1; somrc

Sales & Marketing

3106 Spring Street i C'E’Sf,’gf’,f[, 9163 Siempre Viva Road

Redwood City, CA 94063 USA FM 39170 San Diego, CA 92154 USA

Tel: 650-364-5001 Fax: 650-366-3662 Tel 619-661-2030 Fax: 619-661-3648
national-sales@power-sonic.com WWW. pOWer-sonic.com battery@power-sonic.com
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Effect of Temperature on Capacity
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TERMINALS

"F1" FASTON Spring “gp”

gu1108k7 d};gé)%?lzect Fully collapsible spring
tabs terminals for positive

’ and negative contacls.
"F2" FASTON
0.250" x 0.032" ’
quick disconnect » "
iy Nut & Bolt "NB

Terminal post (lead

alloy or tin-plated
brass)
"FP" FASTON Polarized

Positive: "F2" Negalive: "F1"

Button "B"
"PC'" Pressure Contacts
Threaded copper

On PS-1223 battery. insert terminals

"WL' [Insulated, stranded wire leads terminated with:
* Molex Housing 5264-02 & 5263-PBT plug on PS-605
» AMP Housing 1-480318-0 & 8116-1 on 1208

"TS/TH" Toy battery connectors:

® S-connector © ® H-connector frre
6120TS ‘m 6120 TH ot —

All data subject to change without notice.

Customer Service

Jan. 2003 - 2.5M



Jd3AIAIAQ NOLLYOITand




p—

POWER

W

Y somrc

MATERIAL SAFETY DATA SHEET

[ Product Name: Sealed Maintenance Free Lead-Acid Battenes

I

I DATE: 9/23/2002 ISSUED BY EN(]!NEER]NGJ TELEPHONE NO. I (619) 661-2030
HAZARDOUS COMPONENTS
LD50 LC50 LC50
COMPONENTS WEIGHT % TLV
ORAL INHALATION CONTACT
Lead (Pb, Pb0,, PBSO4) about 70% N/A (500) mg/kg N/A N/A
Sulfuric Acid about 20% Img/m? (2,140) mg/kg - N/A N/A
Fiberglass Scparator about 5% N/A N/A N/A N/A
ABS Plastic about 5% N/A N/A N/A N/A
PHYSICAL DATA
COMPONENTS DENSITY MELTING POINTS SOU(']EEJ;)I)I'I i ODOR APPEARANCE
Lead 11.34 327.4° C (Boiling) None None Silver-Gray Metal
Lead Sulfate 6.2 1070° C (Boiling) 40 mg/1(15" C) Nonc White Powder
Lead Dioxide 9.4 290° C (Boiling) None None Brown Powder
Sulfuric Acid about 1.3 about 114° C (Boiling) 100% Acidic Clear Colorless Liquid
Fiberglass Scparator N/A N/A Slight Toxic White Fibrous Glass
ABS Plastic N/A N/A None No Odor Solid
FLAMMABILITY DATA
COMPONENTS FLASHPOINT | EXPLOSIVE LIMIT COMMENTS
Lcad None None
Sulfuric Acid Nonc None
Hydrosen 4% - 73.4% Scaled batteries can emit ‘hydrogcn if over charged
L * (float voltage > 2.40 VPC).
Fiberglass Separator - - ]um vap_m'::‘ may bc_rclc:uscd. In Fase of fire, wear
sclf-contained breathing apparatus.
ABS Plastic — N/A TL“II'IP.- over 3()0"7 ( (572"-F) may 1"u]casclcmnbuslib!c gases. In CflSC
of fire: wear positive pressure sclf-contained breathing apparatus.
FIRST AID

SULFURIC ACID PRECAUTIONS

Skin Contact:

Flush with water. sce physician if contact arca is large or if blisters form.

Lye Contact:

Call physician immediately and flush with water until physician arrives.

Ingestion:

Call physician. If paticnt 1s conscious, flush mouth with watcer, have patient drink milk or sodium
bicarbonate solution.

Continucd on Page 2

PDF Library No. 458 Rev.: 09-02




MATERIAL SAFETY DATA SHEET
(PAGE 2 OF 2)

REACTIVITY DATA

COMPONENT Sulfuric Acid

STABILITY Stable at all temperatures

COLYMERIZATION Will not polymerize

INCOMPATIBILITY Reactive metals, strong bases, most organic compounds

DECOMPOSITION PRODUCTS Sulfuric dioxide, troxide, hydrogen sulfide, hydrogen

CONDITIONS TO AVOID Prohibit smoking, sparks, etc. from battery charging area. Avoid mixing acid with other chemicals

SPILL OR LEAK PROCEDURES

If sulfuric acid i spilled from a battery, neutrilize acid with bicarbonate (baking soda), sodum
Steps to take in case of leak or spill: | carbon (soda ash), or calcium oxide (lime). Flush area with water and discard 1o the sewage
system. Do not allow unneutralized acid mto sewage system.

Neutrilized acid may be flushed down the sewer. Spent batteries must be treated as hazardous

Waste disposal method: waste and disposed of accordng to local state, and federal guidelines. A copy of this MSDS nust
be supplied to any scrap dealer or secondary lead smelter with battery.
PROTECTION
EXPOSURE SITE PROTECTION COMMENTS
SKIN Rubber gloves. Apron

Protective equipment must be wom if the battery is cracked or

RESPIRATORY Respirator (for lead) otherwise damaged. A resprrator should be wom durmg reclaim

operations if the TLV is exceeded.

EYES Safety goggles. Face Shield

ELECTRICAL SAFETY

Due to the battery’s low mternal resistance and Iigh power density, high levels of short circuit current can be developed across the battery
termmals. Do not rest took or cables on the battery. Use insulated tools only. Follow all mstallation instructions and diagrans when installing or
mamtaining battery systems.

HEALTH HAZARD DATA

LEAD: The toxic effects of lead are accumulative and slow to appear. It affects the kidneys, reproductive. and central nervous systems. The
symptoms of lead overexposure arc anemia, vomiting. headache. stomach pain (Jead colic), dzzness. loss of appetite. and muscle and jomt
pamn. Exposure to lead from a battery most oftern oceurs during lead reclaim operations through the breathing or ingestion of lead dust or fumes.

SULFURIC ACID: Sulfuric acid is a strong corrosive. Contact with acid can casue severe burns on the skin and in eyes. Ingestion of sulfuric
acid will cause GI tract bumns. Acid can be released if the battery case is damaged or if vents are tampered with,

FIBERGLASS SEPARATOR: Fibrour ghss 1s an writant of the upper repiratory tract, skm and eves. For exposure up to 10FCC use MSA
Comfoll with type H filter. Above 10F/CC up to 30F/CC use Ultra-Twin with type H filter. This product s not considered carcmogenic by
NTP or OSHA

ALL DATA MUST BE PASSED TO ANY SCRAP DEALER OR SMELTER WHEN BATTERY IS RESOLD.

Power-Sonic Corporation
9163 Siempre Viva Road. San Dicgo. CA 92154 Tel (6193 661-2020 Fax (619) 66 1-3630

Website: waww power-sonic.com  E-Mail: batteny i power-sonic.com
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REDINGTON COUNTERS, INC.
7. Box 608, 130 Addison Road, Windsor, CT 06095
Il Free: (860) 688-6205 « Fax: 860/688-1591
S EMail Info@RedingtonCounters.com » Website: www.RedingtonCounters.com

iAiI Categories > 711-0180

Item # 711-0180, 115VAC/60Hz, 1.89 inch Sq., Flush mount, screw termination

115VAC/60Hz, 1.89 inch Sq., Flush mount, screw termination

These 7 figures, AC hour meters with running indicators, offer crisp, distinctive styling for many panel
applications. Available in square and round bezel, flush mount or three-hole round panel mount. Each is light-
weight, low power, and carry UL, CSA and CE approvals.
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Specifications

Model No.
wunting
\feset
Termination
Display
Display Height
Display Height
No. of Digits
Records
Input Voltage
Power
Operating Temperature
Operating Temperature
Weight
Weight
Panel Cutout
Panel Cutout
Approvals
Stock Availability

N’

711

Panel (mounting hardware included)- Flush Mount
No_n-resel

1/4 inch (6.3mm) spade terminals with removable screws.
7 figures, 0.14 inch high (3.6mm), 99999.99 hours
0.14 Inch

3.6 mm

7

99999.99 hours

115 VAC 60 Hz = 10%

3 watts

-22 to +158 °F

-30to +70 °C

20z

57 gm

1.81 Sq. Inch

46 Sq. mm

UL Recognized and CSA Cenrtified CE Approved

Yes
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Full Voltage Contactors and Starters — NEMA
Application Data — Class 8502, 8536

Type SCO2
Size 1, 3-Pole Contactor

Type SCO3
Size 1, 3-Pole Starter

Starter with Melting Alloy

AC MAGNETIC CONTACTORS
CLASS 8502

General Information

Class 8502 Type S magnetic contactors are used
to switch heating loads, capacitors, transformers,
and electric motors where overload protection is
separately provided. Class 8502 contactors are
available in NEMA Sizes 00-7. Type S contactors
are designed for operation at 600 Volts, AC 50-60
Hertz.

Holding Circuit Contact

A normally apen holding circuit contact for three
wire control is provided on all contactors as
standard. Sizes 00-2 contactors use a Class 9999
SX11 auxiliary contact as the holding circuit
contact. Sizes 3-7 contactors use a Class 9999
SX6 auxiliary contact as the holding circuit
contact. See Class 9999 for the holding circuit
contact electrical ratings. On Size 00-1 single
phase contactors, a power pole is used as the
holding circuit contact and therefore has the same
rating as the power contacts.

Enclosures

Class 8502 magnetic contactors are available in
the following enclosures:

+ NEMA Type 1 General Purpose

+ NEMA Type 4 & 4X Watertight and Dusttight
Stainless Steel

- NEMA Type 4X Watertight, Dusttight, and
Corrosion Resistant Glass — Polyester

- NEMA Type 7 & 9 Bolted and Spin-Top for
Hazardous Locations
NEMA Type 12 Dusttight and Driptight for
Industrial Use

The NEMA Type 4 & 4X stainless steel enclosure

(Sizes 0-5) has a brushed finish. For an

electropolished finish, specify Form G16 and add

15% to the price of the standard device.

Also, NEMA Type 12 devices are available UL
Listed for use in Class Il, Division 2, Group G and
Class lll, Divisions 1 and 2 locations. Request
Form G21, no additional charge.

Separate enclosures are available, see Class
9991.

AC MAGNETIC STARTERS
CLASS 8536

General Information

Class 8536 Type S magnetic starters are used for
full voltage starting and stopping AC squirrel cage
motors. Motor overload protection is provided by
melting alloy type thermal overload relays. Class
8536 starters are available in NEMA Sizes 00-7.
Type S starters are designed for operation at 600
Volts AC, 50-60 Hertz.

Holding Circuit Contact

A normally open holding circuit contact for three
wire control is provided on all contactors as
standard. Sizes 00-2 contactors use a Class 9999
SX11 auxiliary contact as the holding circuit
contact. Sizes 3-7 contactors use a Class 9999
SX6 auxiliary contact as the holding circuit
contact. See Class 9999 for the holding circuit
contact electrical ratings.

Overload Relays with Melting Alloys

Class 8536 Type S Sizes 00-6 starters are
provided with a melting alloy thermal overload
relay as standard. Interchangeable thermal units
are available in standard trip (Class 20) Sizes
00-6, quick trip (Class 10) Sizes 00-4, and slow
trip (Class 30) Sizes 00-3. Single-phase starters
use one thermal unit, 3-phase starters use three
thermal units.

Class 8536 Size 7 starters are provided with solid
state Motor Logic which has selectable trip
Class10/20, Ground fault detection, and
Communication capabilities for future
enhancement. The solid state overload relay is
ambient insensitive and features phase loss,
phase unbalance and over-current protection.

MOTOR LOGIC™ Solid State Overload Relay
(SSOLR)

Solid state overload relays are available for Sizes
00 - 7 starters. These ambient insensitive
overload relays provide phase loss protection,
phase unbalance protection and a LED power
indicator. For additional information, see the Class
9065 catalog section. To order Type S starters
with solid state overload relays, see Factory
Modification (FORMS).

Bimetallic overload relays are also available for
Sizes 0-6. Ambient Compensated and Non-
compensated versions are supplied with manual
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Full Voltage Contactors and Starters — NEMA

and automatic reset, trip current adjustment, and
an alarm contact on Sizes 0-2. For additional
information, see the Class 9065 catalog section.
To order Type S starters with bimetallic overload
relays, see Factory Modifications (FORMS).

Enclosures

Class 8536 magnetic starters are available in the
following enclosures.

+ NEMA Type 1 General Purpose Enclosure

« NEMA Type 3R Rainproof, Sleet Resistant for
Outdoor Use

+ NEMA Type 4 & 4X Watertight and Dusttight

« NEMA Type 4X Watertight, Dusttight, and
Corrosion Resistant Glass — Polyester

+ NEMA Type 7 & 9 Bolted and Spin-Top for
Hazardous Locations

+ NEMA Type 9 Bolted for Hazardous Locations

» NEMA Type 12 Dusttight and Driptight for
Industrial Use

The NEMA Type 4 & 4X stainless steel enclosure

(Sizes 0-5) has a brushed finish. For an

electropolished finish, specify Form G16 and add

15% to the price of the standard device. Sizes 6 &

7 are painted sheet steel and are rated NEMA 4

ONLY.

Also NEMA Type 12 devices are available UL
Listed for use in Class Il, Division 2, Group G and
Class Ill, Divisions 1 and 2 locations. Specify
Form G21, no additional charge.

Separate enclosures are available, see Class
9991. :

Application Data — Class 8502, 8536
Coil Voltages

AC coils are available for application on 50-60
Hertz. NEMA Sizes 00-5 are supplied with coils
that are designed to operate satisfactorily on line
voltages of 85% — 110% of rated voltage. NEMA
Size 6 and 7 contactors are supplied with a DC
coil operated hy a solid state rectifier circuit that is
powered by an AC source.

Please note that Voltage Codes have been
added to the Type designations in order to
improve customer service. It is necessary to
include the Voltage Code when ordering
contactors and starters. Also, 120 Volt Polyphase
contactors and starters will be wired for separate
control.

Auxiliary Contacts

Additional auxiliary contacts may be added to
Type S contactors. See Page 15 for maximum
number of auxiliary units and Form designations
for factory installed auxiliary contacts.

Type S Accessories

Additional accessories such as power poles,
pneumatic timer attachments, and cover mounted
control stations are available as factory or field
modifications.

© 1998 Square D All Rights Reserved



Full Voltage Contactors — NEMA
Selection — Class 8502

ce

-

Type SC02
Size 1, 3-Pole Contactor

File E78351
CCN NLDX

File LR12751
Class 3211-04

File 60905
Class 3211-04

IEC 947-4-1
Sizes 00-5 only

3-Pole Polyphase — 600 Volts AC Maximum — 50-60 Hertz

NEMA Type 4 & 4X
) :EMA TI"P" 1 | Watertight, Dusttight
NEMA Continuoys * Open Type ense Brushed Stainless
. Current Motor Volts | Max. HP . Purpose
Size Rt Coil Voltage o - Steel Enclosure
9 (Size 0-5)¢
Type Type Type

Separate Conltrolt 120 SAO12V02S SAG12vV02S
200 1% 208 SAD12V08 SAG12V08

00 9 230 1% 240 SAO12V03 SAG12V03 USE Size 0
460 2 480 SAQ12V06 SAG12V06
575 2 600 SAO12V07 SAG12V0T7
Separate Contrott 120 SBO2v02S SBG2V02S SBW12v02S
200 3 208 SBO2V08 SBG2v08 SBW12v08

0 18 230 3 240 SBO2V03 SBG2v03 SBW12v03
460 5 480 SBO2V06 SBG2V06 SBW12V06
575 5 600 SBO2VO7 SBG2vO7 SBW12v07
Separale Controht 120 SCoz2vo2s SCG2v02s SCW12v02Ss
200 V% 208 SC02v08 SCG2V08 SCW12v08

1 27 230 7% 240 SCO2vo3 SCG2V03 SCW12v03
460 10 480 SCO2V086 SCG2V06 SCW12V06
575 10 600 Scoz2vo7 SCG2vo7 SCW12vo7
Separate Controlt 120 SDO2V02S SDG2v02s SDwW12v02s
200 10 208 SDO2V08 SDG2V08 SDW12v08

2 45 230 15 240 SD0O2vo3 SDG2V03 SDW12v03
460 25 480 SDO2V06 SDG2V06 SDW12V06
575 25 600 SDoz2vo7 SDG2Vo7 SDW12v07
Separate Controlt 120 SEO2V02S SEG2V02S SEW12v02S
200 25 208 SEO2V08 SEG2v08 SEW12V08

3 90 230 30 240 SEO2V03 SEG2Vv03 SEW12Vv03
460 50 480 SEO2V06 SEG2V06 SEW12V06
575 50 600 SEQ2v07 SEG2Vv07 SEW12v07
Separate Controlt 120 SFO2v02s SFG2v02s SFW12Vv02S
200 40 208 SFO2V08 SFG2V08 SFW12V08

4 135 230 50 240 SFO2v03 SFG2V03 SFW12V03
460 100 480 SFO2V06 SFG2V06 SFW12V06
575 100 600 SFO2vo7 SFG2v07 SFW12V07
Separate Controlt 120 SGO2V02S SGG2V02S SGW12V02S
200 75 208 SGO2Vv08 SGG2V08 SGW12v0o8

5 270 230 100 240 SGO2V03 SGG2V03 SGW12v03
480 200 480 SGO2V06 SGG2V06 SGW12V06
575 200 600 SGO2v07 SGG2VO7 SGW12vo7
Separate Controlt 120 SHO2V02S SHG2V02S SHW12V02S
200 150 208 SHO2vV08 SHG2V08 SHW12V08

6 540 230 200 240 SHO2V03 SHG2V03 SHW12v03
460 400 480 SHO2V06 SHG2V06 SHW12V06
575 400 600 SHO2V07 SHG2V07 SHW12V07
Separate Controit 120 SJo2v02s SJG2v0zs SIW12v02Ss
200 e 208 SJozv08 SJG2vos SIW12v08

7 810 230 300 240 5J02v03 5JG2V03 5Jw12v03
460 600 480 5J02V06 SJG2V06 SJW12V06
575 600 600 SJozvo7 SJGavo7 SJwiz2vor

* Size 6 and 7 are painted sheet steel rated NEMA Type 4 only.
t 120 Volt Polyphase contactors are wired for separate control.

* Caoil voltage code must be specified to order this product. Refer to standard voltage codes listed below and insert as shown in How 1o Order.

Coil Voltage Codes

Voltage
—_ — Code

60 Hz 50 Hz

24a VO1
120 110 Vo2
208 Vo8
240 220 VO3
480 440 VO6
600 550 VO7
Specify Specify vag

A 24V cols are not available on Sizes 4-7 On Sizes 00-3, where 24V

coils are available, Form S (separate control) must be specified

How to Order:

To Order Specify:

» Class Number
» Type Number
» Coil Voltage Code
= Form(s)

Catalog Number

Class Type

Cail
Voltage
Code

[ 8502 [I SBG}_J‘ vOz l[’E_S—AI

Form(s)

Factory Modifications (FORMS)
Application Data . .
DAMe NSRS <t AR
Separate Enclosures (Class 9991)
Replacement Parts (Class 9998)
Type S Accessories (Class 9999)

Refer lo Catalog 9999CT9701

. Pages 13-16
...... Pages 17-20

_Refer o Calalog 9999CT9701
Refer lo Catalog 9999CT9701
..Refer lo Catalog 9999CT9701

© 1988 Square D All Rights Reserved
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3-Pole Polyphase — 600 Volts AC Maximum — 50-60 Hertz

Full Voltage Contactors — NEMA
Selection — Class 8502

NEMA Type 4X
Watertight, Dusttight, MEMAType 789 NEMA Type 12
b Hazardous Locations &
Corrosion-Resistant Dusttight & Driptight
Continuous * Glass-Polyester Chms L Cowpet & 1 Industrial Use Enclosure
NEMA Motor | Max. Class I, Groups E, F, & G
. Current Coil Enclosure
Sie Ratings Volts HP Voltage
9 9 Bolted Type
Fype SPIN TOP® Type
Castironm | €35 . Type
Aluminum
Separate Controlt 120
200 1% 208
00 9 230 1% 240 Use Size 0 Use Size 0 Use Size 0 Use Size 0
460 2 480
575 2 600
Separate Controlt 120 SBW22V02S SBT2V02S SBT42V02S SBR2V02S SBA2V02S
200 3 208 SBW22V08 SBT2v08 SBT42V08 SBR2V08 SBA2V08
0 18 230 3 240 SBW22V03 SBT2Vv03 SBT42v03 SBR2V03 SBAZV03
460 5 480 SBW22V06 SBT2V06 SBT42V06 SBR2V06 SBA2V06
575 5 600 SBW22vo7 SBT2VO7 SBT42V07 SBR2V07 SBAZVOT
Separate Controlt 120 SCwW22Vv02s SCT2V02S SCT42V028 SCR2V02S SCA2V02S
200 Ve 208 SCw22vo8 SCT2v08 SCT42V08 SCR2V08 SCA2V08
1 27 230 TV 240 SCw22v03 SCT2V03 SCT42V03 SCR2V03 SCA2ZV03
460 10 480 SCW22v06 SCT2V06 SCT42V06 SCR2V06 SCA2ZV06
575 10 600 SCW22V07 SCT2vo7 SCT42v07 SCR2V07 SCA2V07
Separate Control 120 SDW22v02zs SDT2v02S SDT42V02S SDR2V02S SDA2V02S
200 10 208 SDbwz22vo8s SDT2v08 SDT42v08 SDR2V08 SDA2V08
2 45 230 15 240 SDW22v03 SDT2V03 5DT42V03 SDR2V03 SDA2VO03
460 25 480 SDW22Vv06 SDT2V06 SDT42V06 SDR2V06 SDA2VO06
575 25 600 Sbwaavor sSDT2vo7 SDT42V07 SDR2V07 SDAZVO7
Separate Controlt 120 SEW22Vv028 SET42V025 SER2V02S SEA2V02S
200 25 208 SEW22v08 SET42Vv08 SER2V08 SEA2V08
3 90 230 30 240 SEW22V03 SET42V03 SER2V03 SEA2V03
480 50 480 SEW22V08 SET42V06 SER2V06 SEA2V06
575 50 600 SEW22V07 SET42V07 SER2V07 SEA2V07
Separate Controlt 120 SFW22v02S SFT42V02S SFR2V02S SFA2V02S
200 40 208 SFW22Vv08 SFT42V08 SFR2V08 SFA2V08
4 135 230 50 240 SFW22v03 SFT42V03 SFR2V03 SFAZV03
480 100 480 SFW22V06 SFT42V06 SFR2V06 SFA2V06
575 100 600 SFW22V07 SFT42V07 SFR2V07 SFA2V07
Separate Control 120 SGR2V02S SGA2V02S
200 75 208 SGR2V08 SGA2V08
5 270 230 100 240 SGR2V03 SGA2V03
460 200 480 SGR2V06 SGAZV06
575 200 600 SGR2VO7 SGA2V07
Separate Controlt 120 SHA2V02S
200 150 208 SHA2V08
6 540 230 200 240 SHA2V03
460 400 480 SHA2V06
575 400 600 SHA2VD7
Separate Controlt SJAZV02S
200 - 208 SJAZV08
7 810 230 300 240 SJAZVO03
460 600 480 SJA2V06
575 600 600 SJA2VOT

b 120 Volt Polyphase contaclors are wired for separate control.
®  Limited to one Pilot Light and a Selector Switch or Starl-Stop Push Bullon.
*  Coll voltage code must be specified lo order this product. Refer lo standard coil voltage codes listed in selection lable above or additional standard voltage codes below and inserl as shown

in the HOW TO ORDER block.

Coil Voltage Codes

Voltage
Code

60 Hz 50 Hz

244 . VO1
120 110 Vo2
208 vo8
240 220 VO3
480 440 VO8§
600 550 Vo7
Specify Specify Vo9

A 24V coils are not available on Sizes 4-

7.On Sizes 00-3, where 24 V

coils are available, Form S (separate control) must be specified.

Factory Modifications (FORMS) ...
Application Data. 2 i

Dimensions R
Separate Enclosures (Class 9991)
Replacement Parts (Class 9998)...........
Type S Accessories (Class 9999) ... .

Refer to Catalog 9993CT9701
: Pages 13-16
..Pages 17-20

.. Refer to Catalog 9999CT701
... Refer to Catalog 9999CT9701

Refer to Catalog 9999CT9701

Explosion Proof Units

File E78503
CCN NPKR

@

How to Order:

File LR60905
Class 3218-03

To Order Specify:

Catalog Number

+ Class Number

* Type Number

» Coil Vollage Code
= Form(s)

Coil
Voltage
Code

I 8502 H S5BAZ ]r\lOE ]WS—‘

Class Type Form{s)

D
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Full Voltage Contactors — NEMA

Selection — Class 8502

600 Volts AC Maximum — 50-60 Hertz

NEMA Type 4 & 4X
NEMA Type 1 ype
Goni Conoeii Watertight, Dusttight
NEMA s * Open Type Brushed Stainless
N Current Motor Volts Max. HP . Purpose
Size Ratings Coil Voltage Enctasure Steel Enclosure
9 (Size 0-5)¢
Type Type Type
1-Pole Single Phase
0 18 115 1 120 SBO5V02 SBG5V02 SBW15V02
230 2 240 SBO5V03 SBG5V03 SBW15V03
1 27 115 2 120 SCO5v02 SCG5V02 SCW15v02
230 3 240 SCO5V03 SCG5V03 SCW15V03
2-Pole Single Phase
115 14 120 SAO11V02 SAG11V02 2
o g 230 1 240 SAO11V03 SAG11v03 Use Size 0
0 18 115 1 120 SBO1V02 SBG1V02 SBW11v02
230 2 240 SBO1V03 SBG1V03 SBW11V03
1 27 115 2 120 SCO1v02 SCG1V02 SCW11v02
230 3 240 SCO1V03 SCG1V03 SCW11v03
2 45 115 3 120 SDO1V02 SDG1v02 SDW11v02
230 7% 240 SDO1V03 SDG1V03 SDW11v03
3 a0 120 SEOQ1V02 SEG1V02 SEW11V02
240 SEOQ1V03 SEG1V03 SEW11V03
4 135 120 SFO1V02 SFG1V02 SFW11v02
240 SFO1V03 SFG1V03 SFW11v03
5 270 120 SGO1V02 SGG1V02 SGW11Vv02
240 SGO1V03 SGG1V03 SGW11V03
& 540 120 SHO1V02 SHG1V02 SHW1V02
240 SHO1V03 SHG1V03 SHW1V03
7 810 120 SJO1vo2 SJG1V02 SJW1V02
240 SJO1V03 SJG1V03 SJWIV03
4-Pole Polyphase
Separate Contrott 120 SBO3v02s SBG3V02S SBW13V02S
200 3 208 SBO3Vv08 SBG3V08 SBW13V08
0 18 230 3 240 SBO3V03 SBG3V03 SBW13V03
460 5 480 SBO3V06 SBG3V06 SBW13V06
575 5 600 SBO3vV07 SBG3V07 SBW13V07
Separale Controlt 120 SCO3V02s SCG3V02S SCW13Vv025
200 % 208 SCO3Vv08 SCG3v08 SCW13v08
1 27 230 7% 240 SCO3v03 SCG3V03 SCW13V03
460 10 480 SCO3Vo6 SCG3V06 SCW13V086
575 10 600 SCO3V07 SCG3Vo7 SCW13Vv07
Separate Controht 120 SDO3V02S SDG3v02s SDW13v02S
200 10 208 SDO3Vos SDG3v08 SDW13v08
2 45 230 15 240 SDO3v0o3 SDG3V03 SDW13V03
460 25 480 SDO3V06 SDG3V06 SDW13V06
575 26 600 SDO3VO7 SDG3V07 SDW13Vo7
Separate Controlt 120 SEO3V02S SEG3V02S SEW13V02S
200 25 208 SEQ3V08 SEG3V08 SEW13V08
3 S0 230 30 240 SEO3V03 SEG3V03 SEW13V03
460 50 480 SEO3V06 SEG3V06 SEW13V06
575 50 600 SEO3V07 SEG3V07 SEW13V07
Separate Controlt 120 SFO3V02S SFG3V02S SFW13V02S
200 40 208 SFO3V08 SFG3V08 SFW13V08
4 135 230 50 240 SFO3V03 SFG3V03 SFW13V03
460 100 480 SFO3V06 SFG3V06 SFW13V06
575 100 600 SFO3V07 SFG3V07 SFW13v07
5-Pole Polyphase
Separate Contrott 120 SBO4V02S SBG4V02S SBW14V02S
200 3 208 SBO4V08 SBG4V08 SBW14V08
0 18 230 3 240 SBO4V03 SBG4V03 SBW14V03
460 ] 480 S5BO4V06 SBGAVOB SBW14V06
575 5 600 SBO4VO7 SBGAVOT SBW14V07
Separate Contrott 120 SCO4VvV02s SCG4V02S SCW14Vv02S
200 TV 208 SC04vos SCG4v0o8 SCw14vo8
1 27 230 7% 240 SC04V03 SCG4V03 SCW14V03
460 10 480 SCO4V0o6 SCG4V06 SCW14V06
575 10 600 SCO4V07 SCGAVO7 SCW14V07
Separate Conlroft 120 SDO4V02S SDGAVO0ZS SDW14V025
200 10 208 SD0O4v0os SDG4V08 SDW14V08
2 45 230 15 240 SDO4V03 SDG4V03 SDW14V03
460 25 480 SDO4V06 SDG4V06 SDW14V06
575 25 600 SDO4vo7 SDG4AVOT7 SDW14V07
Separate Controlt 120 SEQ4V02S SEG4V02S SEW14V(02S
200 25 208 SEO4V08 SEG4V08 SEW14V08
3 90 230 30 240 SEO4V03 SEG4V03 SEW14V03
460 50 480 SEQ4V06 SEG4V06 SEW14V06
575 50 600 SEO4VQ7 SEGAVOT SEW14V07
Separale Contrott 120 SFO4V02S SFG4AV02S SFW14V02S
200 40 208 SFO4vos8 SFG4V08 SFW14V08
4 135 230 50 240 SFO4v03 SFG4V03 SFW14Vv03
460 100 480 SFO4avo6 SFG4V06 SFW14V06
575 100 600 SFO4vo7 SFG4VO7 SFW14V07

L Size 6 and 7 are painted sheel steel rated NEMA Type 4 only.
120 Volt Polyphase contactors are wired for separate control

-+

*  Coil voltage code must be specified to order this product. Refer to standard vollage codes listed in selection table above or additional standard
vollage codes and insert as shown in the HOW TO ORDER block on Page 5

© 1998 Square D All Rights Reserved
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600 Volts AC Maximum — 50-60 Hertz

Full Voltage Contactors — NEMA
Selection — Class 8502

NEMA Type 4X
Watertight, Dusttight, | L CMAType7&9 NEMA Type 12
c e Hazardous Locations Dusttiaht & Driptiah
Continuous * orrosion-Resistan Class |, Groups C& D usttight riptight
NEMA Current Motor | Max. Coil Glass-Polyester Class I'I Grouns E.F. & G Industrial Use Enclosure
Size ; Volts HP Enclosure I P Ty
Ratings Voltage Bolted T
- ype — SPINTOP® |
Ironm T
o o Aluminum ype
1-Pole Single Phase
0 18 115 1 120 SBT5V02 SBT45V02 SBR5V02 SBA5V02
230 2 240 SBT5V03 SBT45V03 SBR5V03 SBA5V03
1 27 115 2 120 SCT5V02 SCT5v02 SCR5V02 SCA5V02
230 3 240 SCTSV03 SCT5V03 SCR5V03 SCA5V03
2-Pole Single Phase
00 9 s 1 = Use Size 0 Use Size 0 Use Size 0 Use Size 0
0 18 115 1 120 SBwW21v02 SBT1V02 SBT41V02 SBR1V02 SBA1V02
230 2 240 SBW21V03 SBT1V03 SBT41V03 SBR1V03 SBA1V03
1 27 115 2 120 SCW21v02 SCT1V02 SCT41v02 SCR1V02 SCA1V02
230 3 240 SCW21V03 SCT1V03 SCT41v03 SCR1v03 SCA1V03
2 45 115 3 120 SDW21v02 SDT1V02 SDT41v02 SDR1V02 SDA1V02
230 TVa 240 SDW21V03 SDT1V03 SDT41v03 SDR1V03 SDATVO3
3 a0 120 Consult Local Square D SET41v02 SER1V02 SEA1VO2
240 Field Office SET41V03 SER1VO03 SEA1VO03
4 135 120 Cansult Local Square D SFT41V02 SFR1V02 SFA1V02
240 Field Office SFT41v03 SFR1V03 SFA1V03
5 270 120 SGR1V02 SGA1V(02
240 SGR1V03 SGA1IVO3
120 SHA1V02
s 540 240 SHA1V03
o i e
4-Pole Polyphase
Separate Controlt 120 SBW33v02S SBT3V02S SBR3V02S SBA3V(02S
200 3 208 SBW33v08 SBT3V08 Consult SBR3V08 SBA3V08
0 18 230 45 240 SBW33V03 SBT3vV03 Local Square D | SBR3V03 SBA3V03
m o r [m | i L
Separate Controlt 120 SCW23v02s SCT3v02s SCR3V02S SCA3V02S
200 % 208 SCwW23V08 SCT3V08 Consult SCR3V08 SCA3V08
1 27 230 7V 240 SCwW23vo3 SCT3v03 Local Square D | SCR3V03 SCA3V03
460 10 480 SCW23V06 SCT3V06 Field Office SCR3V06 SCA3V06
575 19 600 SCW23V07 SCT3var SCR3V07 SCA3V07
Separate Controlt 120 SDW23v028 SDT3V02S SDR3V02S SDA3V02S
200 10 208 SDwW23v08 SDT3vo8 Consuit SDR3V08 SDA3V(08
2 45 230 15 240 SDW23V03 SDT3V03 Local Square D | SDR3V03 SDA3V03
460 25 480 SDW23V06 SDT3V06 Field Office SDR3V06 SDA3V06
575 25 600 SDW23v07 SDT3V07 SDR3V07 SDA3VO7
gggarale Co;slroh ;Sg Consuil & " SESSVOZS SEA3V02S
. onsu onsul 3v08 SEA3V08
3 90 230 30 240 E‘;’I‘:‘c‘)",}f' Square.D Local Square D | Local Square D | SER3V03 SEA3V03
G acofe”|Feaome” | SR | SRS
gggﬂrale Co;\otralf ;gg P & i gEEI}VGZS SFA3V02S
on. onsul 3V08 SFA3V08
4 135 230 50 240 E“;T;g‘”"-c":'" Square D Local Square D | Local Square D | SFR3V03 SFA3V03
460 100 480 Field Office Field Office SFR3V06 SFA3V06
575 100 600 SFR3VQ7 SFA3VQ7
5-Pole Polyphase
Separate Conlrott 120 SBA4V02S
0 18 g% g ggg Consult Local Square D ggﬁ:“:,’gg
460 5 480 Field Office SBA4VO6
575 5 600 SBA4VOT
?ggarale CD_?'I;OH égg SCA4V02S
4 . SCA4V08
1 27 230 7% 240 e ool Dm0 SCA4VO3
460 10 480 e SCA4V06
- 575 10 600 SCA4VO7
Separate Conltrott 120 SDA4V02S
200 10 208 SDA4V08
2 45 230 15 240 Gonsult Local Square. U SDA4V03
460 25 480 Field Office SDA4V06
575 25 600 SDA4VO7
Separate Controlt 120 SEA4V02S
200 25 208 SEA4V08
3 a0 230 30 540 Consull Local Square D SEA4VO3
460 50 480 Field Office SEA4V06
575 50 600 SEA4V07
Separate Contrott 120 giﬁdgggs
200 40 208 : 5 4
4 135 230 50 540 Consult Local Square D SEA4VO3
160 100 480 Field Office SFA4V06
575 100 600 SFA4VO7
t 120 Volt Polyphase contactors are wired for separate control

L] Limited to one Pilol Light and a Selector Switch or Start-Stop Push Bulton
*  Coil voltage code must be specified to order this product. Refer to standard coil vollage codes listed in selection table above or additional standard vollage codes and inserl as shown in

the HOW TO ORDER block on Page 5.

D
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Full Voltage Starters — NEMA
Selection — Class 8536

File E78351
CCN NLDX

File LR60905
Class 3211-04

IEC 947-4-1
Sizes 00-5 only

3-Pole Polyphase—600 Volt AC Max. 50/60 Hz—Three Thermal Units Required

NEMA Type 1 NEMA_Type 4 & 4X NEMA _Type 4X )
Continisis & Opsn Ganaral Watertight, Dusttight | Watertight, Dusttight,
NEMA Motor | Max. Brushed Stainless Corrosion-Resistant
Current Coil Type Purpose
Size REHRES Volts | HP —— Enclosurs Steel Enclosure Glass-Polyester
9 g (Size 0-5)¢ Enclosure
Type Type Type Type
Separate Contrott | 120 SAD12V02S | SAG12V02S
200 1% 208 SAO12V08 | SAG12v08
00 9 230 1% 240 SAO12V03 SAG12V03 Use Size 0 Use Size 0
460 2 480 SAO12V06 | SAG12V06
575 2 600 SAO12V07 SAG12V07
Separate Contrott | 120 SBO2V02S SBG2V02S8 SBW12V02S SBW22v02S
200 3 208 SBO2V08 SBG2V08 SBW12V08 SBW22v08
0 18 230 3 240 SBO2V03 SBG2V03 SBW12V03 SBW22v03
460 5 480 SBO2V06 SBG2V06 SBW12V06 SBW22V06
575 5 600 SBO2V07 SBG2V07 SBW12V07 SBW22vo7
Separate Contrott | 120 SCO3V02S | SCG3V02S SCW13V028 SCW23V025
200 Ve 208 SCO3vo8 SCG3vos SCW13v08 SCwW23vos
1 27 230 Ve 240 SCO3V03 SCG3V03 SCW13V03 SCW23Vv03
460 10 480 SCO3V06 SCG3V06 SCW13V06 SCW23V06
575 10 600 SC03v07 SCG3VOT SCW13V07 SCW23V07
Separate Controlt | 120 SDO1V02S | SDG1V02S SDW11V02S SDW21V02S
200 10 208 SDO1V08 SDG1V08 SDW11v08 SDW21v08
2 45 230 15 240 SDO1V03 SDG1V03 SDW11v03 SDW21v03
460 25 480 SDO1V06 SDG1V06 SDW11v06 SDW21v06
575 25 600 SDO1VO07 SDG1V07 SDW11v07 SDW21v07
Separate Contrott | 120 SEO1V02S SEG1V02S SEW11V02S SEW21V02s
200 25 208 SEQ1V08 SEG1V08 SEW11v08 SEW21v08
3 90 230 30 240 SEO1V03 SEG1V03 SEW11v03 SEW21v03
460 50 480 SEO1V06 SEG1V06 SEW11V06 SEW21V06
575 50 600 SEO1V07 SEG1VO7 SEW11V07 SEW21v07
Separate Contrott | 120 SFO1V02S SFG1V02S SFW11v02S SFW21v02S8
200 40 208 SFO1V08 SFG1V08 SFW11v08 SFW21v08
4 135 230 50 240 SFO1V03 SFG1V03 SFW11v03 SFW21v03
460 100 480 SFO1V06 SFG1V06 SFW11V06 SFW21V06
575 100 600 SFO1V07 SFG1VO7 SFW11v07 SFW21v07
Separate Controlt | 120 SGO1V02S | sGG1vozs SGW11v025
200 75 208 SGO1V08 SGG1V08 SGW11v08
5 270 230 100 240 SGO1V03 SGG1V03 SGW11v03
460 200 480 SGO1V0B SGG1V06 SGW11V06
575 200 600 SGO1VO7 SGG1V07 SGW11V07
Separate Controlt | 120 SHO2V02S SHG2V02S SHW2v02s
200 . 150 208 SHO2V08 SHG2V08 SHW2v08
6 540 230 200 240 SHO2V03 SHG2V03 SHW2V03
460 400 480 SHO2V06 SHG2V0B SHW2V06
575 400 600 SHO2v07 SHG2VOT SHW2v07
Separate Controlt | 120 SJ0O2v02s SJG2V02S SJW2v02s
200 — 208 5J02v08 SJG2V08 SIw2v08
7 810 230 300 240 5J0O2V03 5JG2v03 SJw2v03
460 600 480 5J0O2V06 5JG2V06 SJW2V06
575 600 600 SJo2v07 SJG2V0T SJwavo7?

* Size 6 and 7 are rated NEMA Type 4 only.

C 5

120 Volt Polyphase starters are wired for separate control

*  Coil voltage code mus! be specified to order this product. Refer lo standard coil voltage codes histed in selection table above or additional standard
vollage codes below and inserl as shown in the HOW TO ORDER block

Coil Voltage Codes

Voltage

Code

60 Hz 50 Hz

24a ) VvO1
120 110 vo2
208 W Vo8
240 220 VO3
480 440 VOB
600 550 Vo7
Specify Specify Va9

A 24V coils are not available on Sizes 4-7. On Sizes 00-3, where 24 V
coils are available, Form S (separate control) must be specified.

How to Order:

To Order Specify: Catalog Number

+ Class Number Class Type Caoil Form(s)
+ Type Number Voltage

- Coil Voltage Code Code

- Form(s)

Factory Modifications (FORMS)
Application Data . Ay
Dimensions ... .. e
Separate Enclosures (Class 9991) ..

Replacement Parts (Class 9998)
Type S Accessories (Class 9999)

Refer to Catalog 9999CT9701

...... Pages 13-16
Pages 17-20

Refer to Catalog 9999CT9701

Refer to Calalog 9999CT9701
Refer to Catalog 9999CT9701

© 1998 Square D All Rights Reserved

D
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Full Voltage Starters — NEMA
Selection — Class 8536

3-Pole Polyphase — 600 Volts AC Maximum — 50-60 Hertz—Three Thermal Units Required

NEMA Type 7 & 9 NEMA Type 9 NEMA Type 12._'3R.
Hazardous Locations N Dusttight & Driptight
Continuous x Class |, Groups C & D Hazardous Locations Industrial Use
NEMA | < rent Motor | Max. Coil Class Il,Class E,F, & G Class I, Groups E, F, 4. G Enclosure
Size Volits HP
Ratings Voltage | Bolted Type
= SPIN TOP® T T
Cast ironm ast ’ Type ype ype
Aluminum
Separate Controlt 120
200 1% 208
00 9 230 1% 240 USE Size 0 USE Size 0 USE Size 0 Use Size 0
460 2 480
575 2 600
Separate Controlt 120 SBT2v02S SBT42Vv02S SBR2V02S SBE2V02S SBA2V02S
200 3 208 SBT2V08 SBT42vV08 SBR2V08 SBE2V08 SBAZV0S
0 18 230 3 240 SBT2V03 SBT42V03 SBR2VO03 SBE2V03 SBA2V03
460 5 480 SBT2V06 SBT42V06 SBR2V06 SBE2V06 SBA2V06
575 5 600 SBT2V07 SBT42vV07 SBR2VO7 SBE2V07 SBA2VO7
Separate Controlt 120 SCT3v02S SCT43v02S SCR3V02s SCE3V02s SCA3V02S
200 7% 208 SCT3vo08 SCT43v08 SCR3V08 SCE3V08 SCA3V08
1 27 230 Ve 240 SCT3V03 SCT43V03 SCR3V03 SCE3v03 SCA3V03
460 10 480 SCT3V06 SCT43v06 SCR3V06 SCE3V06 SCA3V06
575 10 600 SCT3vo7 SCT43v07 SCR3v07 SCE3Vo7 SCA3VO07
Separate Controlt 120 SDT1vV02S SDT41v02S SDR1V02S SDE1V02S SDA1V02S
200 10 208 SDT1V08 SDT41vV08 SDR1V08 SDE1V08 SDA1V08
2 45 230 15 240 SDT1V03 SDT41V03 SDR1VO03 SDE1V03 SDA1V03
460 25 480 SDT1V06 SDT41V06 SDR1V06 SDE1V06 SDA1V06
575 25 600 SDT1Vo7 SDT41v07 SDR1VO7 SDE1VOT SDAIVOT7
Separate Contrott 120 SET43V025 SER3V02S SEE1V02S SEA1V02S
200 25 208 SET43V08 SER3V08 SEE1V08 SEA1V08
3 90 230 30 240 SET43V03 SER3V03 SEE1V03 SEA1V03
460 50 480 SET43V06 SER3V06 SEE1V06 SEA1V06
575 50 600 SET43V07 SER3V07 SEE1V07 SEA1VO7
Separate Controlt 120 SFT41v025 SFR1V02S SFE1V02S SFAIV02S
200 40 208 SFT41v08 SFR1V08 SFE1V08 SFA1V08
B 135 230 50 240 SFT41V03 SFR1VO3 SFE1VO03 SFA1VO03
460 100 480 SFT41v08 SFR1V06 SFE1V06 SFA1V06
575 100 600 SFTa1v07 SFR1VO7 SFE1VO7 SFA1VO7
Separate Contrott 120 SGT41V02S SGR1V02S SGE1V02S SGAIV02S
200 75 208 SGT41V08 SGR1V08 SGE1V08 SGA1V08
5 270 230 100 240 SGT41V03 SGR1V03 SGE1V03 SGA1V03
460 200 480 SGT41V06 SGR1V06 SGE1V06 SGA1V06
575 200 600 SGT41V07 SGR1VO7 SGE1vVO07 SGA1TVO7
Separate Control 120 SHA2V02S
200 150 208 SHA2V08
6 540 230 200 240 SHA2vV03
460 400 480 SHA2V08
575 400 600 SHA2VO07
Separate Contrott 120 SJAZV02S
200 o 208 SJA2V08
7 810 230 300 240 SJAZV03
4860 600 480 SJA2V06
575 600 600 SJAZVO7

For NEMA Type 3R enclosed devices (Sizes 0-4 only), change "A” in Type designation to "H", no addilional charge. Consult Factory for restrictions on available Forms in NEMA Type 3R

enclosures.

120 Volt Polyphase starters are wired for separale control
Limited lo one Pilot Light and a Selector Switch or Starl-Stop Push Button.
Coil voltage code must be specified to order this product. Refer to standard coil veltage codes listed in selection table above or additional standard voitage codes in table below and insert
as shown in the HOW TO ORDER block.

Coil Voltage Codes

Voltage
Code

60 Hz 50 Hz

244 s Vo1
120 110 Vo2
208 - Vo8
240 220 VO3
480 440 VO6&
600 550 Vo7
Specify Specify Va9

How to Order:

A

24V coils are not available on Sizes 4-7. On Sizes 00-3, where 24 V

coils are available, Form S (separate control) must be specified.

To Order Specify:

Factory Modifications (FORMS)......... .

Application Data. ...

Dimensions................. T,
Separate Enclosures (Class 9991)
Replacement Parts (Class 9998)

Type S Accessories {Class 9999)

D

. Refer to Catalog 9999CT9701
. ....Pages 13-16

s .Pages 17-20
Refer to Catalog 9999CT9701
- Refer to Catalog 9999CT9701
Refer to Catalog 9999CTS9701

Catalog Number

* Class Number

» Type Number

» Coil Voltage Code
* Formy(s)

Class

Cail
Voltage
Code

Type

Form(s)

I 8536 HTSBAZ WlﬁVOZ‘ H H30 l
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Full Voltage Starters — NEMA
Selection — Class 8536

File E78351
CCN NLDX

Q)

@
=

10

File LR60905
Class 3211-04

2-Pole Single Phase — 600 Volts AC Maximum — 50-60 Hertz Thermal Units —

One Thermal Unit Required

NEMAType 1 | NEMAType 48 4x | \EMAType 4X
< £ Watertight, Dusttight,
Continuous * Open General Watertight, Dusttight 5
NEMA Motor | Max. Corrosion-Resistant
3 Current Coil Type Purpose Brushed Stainless
Size . Volts | HP Glass-Polyester
Ratings Voltage Enclosure Steel Enclosure
Enclosure
Type Type Type Type
115 14 120 SAO11V02 | SAG11vV02 .
b 2 230 |1 240 SAC11V03 | SAG11v03 Hisa SEe ) UseSiel
a 18 115 1 120 SBO1V02 | SBG1V02 SBW11v02 SBW21V02
230 2 240 SBO1V03 | SBG1V03 SBW11v03 SBW21V03
3 57 115 2 120 SCO1V02 | SCG1V02 SCW11v02 SCW21v02
230 3 240 SCO1V03 | SCG1V03 SCW11V03 ScCw21vo3
- 15 115 ] 120 SCO2V02 | SCG2v02 SCW12V02 SCW22V02
230 5 240 SCO2V03 | SCG2v03 SCW12V03 SCw22v03
5 i 115 3 120 SDOBV02 | SDGBVO02 SDW16V02 SDW26V02
230 7% 240 SDO6V03 | SDGEV03 SDW16V03 SDW26V03

4-Pole, 2-Phase — 600 Volts AC Maxi

mum — 50-60 Hertz — Two Thermal Units Required

NEMAType 1 | NEMAType 4 8 4x | NEMAType 4X
Watertight, Dusttight,
Continuous * Open General Watertight, Dusttight . ¥
NEMA Motor | Max. p Corrosion-Resistant
A Current Coil Type Purpose Brushed Stainless
Size Rati Volts | HP Vol Encl Steel Enclosure Glass-Polyester
atings 'oltage nclosure eel Eficdlogiire
Type Type Type Type
Separate Controft | 120 SBO3V02S | SBG3V02S SBW13V02S SBW23V02S
200 3 208 SBO3V08 | SBG3V08 SBW13v08 SBW23v08
] 18 230 3 240 SBO3V03 | SBG3V03 SBW13v03 SBW23V03
460 10 480 SBO3V06 | SBG3V06 SBW13V06 SBW23V06
575 10 600 SBO3V07 | SBG3VO7 SBW13v07 SBW23v07
Separate Controlt | 120 SC04V02S | SCG4V02S SCwW14V02S SCW24V02S
200 V% 208 SCO4V08 | SCG4VDS SCW14V08 SCW24v08
1 27 230 % 240 SCO4V03 | SCG4VD3 SCW14V03 SCW24v03
460 10 480 SCO4V06 | SCGAV0B SCW14V06 SCW24V06
575 10 600 SC04V07 | SCGAV0T SCW14V07 SCW24V07
Separate Controlt | 120 sSDO2V02S | SDG2V02S SDW12V02S SDW22v02S
200 10 208 SDO2v08 | SDG2V08 SDW12v08 SDW22v08
2 45 230 15 240 SDO2V03 | SDG2V03 SDW12v03 SDW22V03
460 25 480 SDO2V06 | SDG2V06 SDW12V06 SDW22V06
575 25 600 SDO2V07 | SDG2V07 SDW12V07 SDw22vo7
Separate Controlt | 120 SEO2V02S | SEG2V02S SEW12v02S
200 15 208 SEO2V08 | SEG2V08 SEW12v08
3 90 230 30 240 SEO2V03 | SEG2V03 SEW12V03
460 50 480 SEQ2V06 | SEG2V06 SEW12V06
575 50 600 SEO2V07 | SEG2V07 SEW12V07 Consult Local Square D
Separate Contrott | 120 SFO2V02S | SFG2V02S SFW12V02S Field Office
200 40 208 SFO2V08 | SFG2V08 SFW12V08 v
4 135 230 50 240 SFO2Vv03 | SFG2v03 SFW12v03
480 100 480 SFO2V06 | SFG2V06 SFW12V06
575 100 600 SFO2V07 | SFG2vo7 SFW12V07

+ 120 Volt Polyphase starters are wired for separate control.
*  Coil voltage code must be specified to order this product. Refer lo standard coil voltage codes listed in selection table above or additional standard
voltage codes below and insert as shown in the HOW TO ORDER block

Coil Voltage Codes

Voltage
= Code

60 Hz 50 Hz

24a . VO1
120 110 Vo2
208 - Vo8
240 220 VO3
480 440 VO&
600 550 Vo7
Specify Specify Vo9

4 24V coils are nol available on Sizes 4-7. On Sizes 00-3, where 24 V

coils are available, Form S (separate contral) muslt be specified.

How to Order:

To Order Specify:

Catalog Number

- Class Number

* Type Number

= Coil Voltage Code
- Form(s)

Class

Type

Coil

Form(s)

Voltage

Code

Factory Modifications (FORMS) ...
Application Data i
Dimensions ...

Separate Endosure§ (Cla;s 999.1)"
Replacement Parts (Class 9998)

Type S Accessories (Class 9999)

Refer to Calalog 9999CT9701
3 wvnenn. PagES 13-16
.. Pages 17-20

...Refer to Catalog 9999CT9701

Refer 1o Catalog 9999CT9701
..Refer o Catalog 9999CT9701

© 1998 Square D All Rights Reserved
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Full Voltage Starters — NEMA
Selection — Class 8536

2-Pole Single Phase — 600 Volts AC Maximum — 50-60 Hertz — One Thermal Unit Required

Devices require 1 thermal unit

NEMA Type 7 & 9
Hazardous Locations

NEMA Type 9
Hazardous Locations

NEMA Type 12/3R¢
Dusttight & Driptight

Continuous * Class |, Groups C & D Industrial Use
Class ll, Groups E,F,& G
N.EMA Current Motor | Max. Coil Class Il, Groups E, F, & G FOUPS= Enclosure
Size . Volts HP
Ratings Voltage | Bolted Type
T SPIN TOP® - Type
Cast Iron® T
Aluminum e
0o 9 i 1 2 USE Size 0 USE Size 0 USE Size 0 Use Size 0
0 18 115 1 120 SBT1V02 SBT1V02 SBR1V02 SBE1V02 SBA1V02
230 2 240 SBT1V03 SBT1v03 SBR1V03 SBE1V03 SBA1V03
1 27 115 2 120 SCT1V02 SCT1V02 SCR1V02 SCE1V02 SCA1V02
230 3 240 SCT1V03 SCT1V03 SCR1V03 SCE1V03 SCA1V03
1P 16 115 3 120 SCT2Vv02 SCT2v02 SCR2V02 SCE2V02 SCA2V02
230 5 240 SCT2V03 SCT2v03 SCR2V03 SCE2V03 SCA2V03
2 45 115 3 120 SDT6V02 SDT6V02 SDREV02 SDE6V02 SDABV02
230 7% 240 SDTEV03 SDT6V03 SDR6V03 SDEBV03 SDABV03

4-Pole 2-Phase — 600 Volts AC Maximum —

50-60 Hertz —Two Thermal Units Required

NEMA Type 7 & 9
Hazardous Locations

NEMA Type 9
Hazardous Locations

NEMA Type 12
Dusttight & Driptight

i * Class |, Groups C & D Industrial Use
NEuA. [Conteu  Loces e _ AP Class Il, Groups E, F, & G i
. Current Coil Class Il, Groups E,F, & G Enclosure
Size i Volts HP
Ratings Voltage | Bolted Type
Cast SPINTOP® Type Type
ast Ironm . T
c o) Aluminum ype

Separate Controi 120 SBT3V02S SBR3V02S SBA3V02S
200 3 208 SBT3V08 Consult Local | SBR3v08 SBA3V08

0 18 230 3 240 SBT3V03 Square D SBR3V03 SBA3V03
4860 5 480 SBT3V06 Field Office SBR3V06 SBA3V06
575 5 600 SBT3V07 SBR3V07 SBA3VO07
Separate Conlrolt 120 SCT4V02S SCR4V02S SCA4V02S
200 7% 208 SCT4Vv08 Consult Local SCR4V08 SCA4V08

1 27 230 e 240 SCT4v03 Square D SCR4V03 SCA4V03
460 10 480 SCT4V06 Field Office SCR4V06 SCA4V06
575 10 600 SCTavo7 SCR4V07 SCA4VO7
Separate Controlt 120 SDT2V02S SDR2V02S SDA2V02S
200 10 208 SDT2v08 Consult Local | SDR2V08 SDA2V08

2 45 230 15 240 SDT2v03 Square D SDR2V03 SDA2V03
460 25 480 SDT2V06 Field Office SDR2V06 SDA2V06
575 25 600 SDT2vo7 SDR2V07 SDA2VO7
Separate Controlt 120 SER2V02S SEA2V02S
200 25 208 Consult Local Consult Local SER2V08 SEA2V08

3 90 230 30 240 Square D Square D SER2V03 SEA2V03
460 50 480 Field Office Field Office SER2Vv06 SEA2V06
575 50 600 SER2VQ7 SEA2V07
Separate Controlt 120 SFA2V02S
200 40 208 Consult Local Consult Local SFA2V08

4 135 230 50 240 Square D Square D SFA2VO03
460 100 480 Field Office | Field Office ShAZVOe
575 100 600 SFA2VO07

t 120 Volt Polyphase contactors are wired for separate control.

* For NEMA Type 3R enclosed devices (2-Pole only), change 'A’in Type designation to ‘H', no additional charge.

[ ] Limited lo ane Pilol Light and Selector Switch or Start-Stop Push Button

*  Coil voltage code must be specified to order this product. Refer to standard coil voltage codes listed in selection table above or additional standard voltage codes below and insert as shown

in the HOW TO ORDER block.

Coil Voltage Codes

Voltage
—1 Code

60 Hz 50 Hz

24a vO1
120 110 vozZ
208 . Vo8
240 220 VO3
480 440 Vo6
600 550 Vo7
Specify Specify Va9

4 24V coils are nol available on Sizes 4-7. On Sizes 00-3, where 24 V

coils are available, Form S (separate control) must be specified

How to Order:

Factory Modifications (FORMS) ...
Application Data I
Dimensions . e

Separate Enclosures (Class 9991)
Replacement Parts (Class 9998) ..
Type S Accessories (Class 9999) ...

Refer 1o Catalog 9999CT9701
.................... Pages 13-16
R Pages 17-20

... Refer 1o Catalog 9999CT9701
... Refer to Catalog 9999CT9701
Refer to Catalog 9993CT9701

To Order Specify:

Catalog Number

» Class Number

+ Type Number

+ Coil Voltage Code
+ Form(s)

Coil
Voltage
Code

Class Type Form(s)

11
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Full Voltage Starters
Selection — Class 8536

Types SB-SD with Auxiliary Load Terminals — Class 8536
3-Pole Polyphase — Three Thermal Units Required

Itis sometimes desirable to use the capacitors in motor branch circuits to improve power factor. The Size
0-2 Type SB-SD starters listed included three auxiliary terminals to allow easy connection of power
factor correction capacitors. When capacitors are connected using these terminals, no adjustment on
the selection of thermal units is necessary.

These terminals are also available as a kit Class 9999 Type PFL for Type S NEMA Size 0, 1 and 2
Starters with Motor Logic overload relays. These terminals are available for connection of power factor
(PF) correction capacitors. These kits are sold separately and are not factory installed.

NEMA Size Motor Volts Maximum HP Coil Voltage Open Type
Separate Controlt 120 SBTO2V02S
200 3 208 SBTO2V08
0 230 3 240 SBTO2V03
460 5 480 SBTO2V06
575 & 600 SBTO2VO07
Separate Controht 120 SBTO3V02S
200 7% 208 SBTO3V08
1 230 TV 240 SBTO3V03
460 10 480 SBTO3V06
575 10 600 SBTO3V07
Separale Controlt 120 SDTO1V02S
200 10 208 SDTO1V08
2 230 15 240 SDTO1V03
460 25 480 SDTO1V06
575 25 600 SDTO1VO7
1 120 Volt polyphase starlers are wired for separale control.
Extra Capacity Single Phase Starters
2-Pole Single Phase — 250 Volts AC Maximum — 50-60 Hertz
Thermal Units — Devices require 1 thermal unit. Standard trip.
M 484 NEMA Type 4X
NEMA Type 3R NEWA Type 4L 45 YRS NEMA Type 12
NEMA Type 1 . Watertight, Dusttight Watertight z =
* Rainproof, Sleet g p b Dusttight & Driptight
Motor | Max. . Open General Purpose | o outd Brushed Stainless Steel | Corrosion Resistant | =\ *o
Coil esistant, Outdoor c ndustrial Use
Volts HP Type Enclosure e Enc seute Enclosure lass-Polyester Enclostra
Voltage (Sizes 0-5) Enclosure
Type Type Type Type Type
115 5 120 SDO8V02 SDH8V02
230 10 240 SDO8VO3 SDH8V03
115 7% 120 SEO6V02 | SEGEV02 SEHBV02 SEW16V02 SEW26V02 SEABVO02
230 15 240 SEO6V03 | SEGEV03 SEHBV03 SEW16V03 SEW26V03 SEABV03

* Coil vollage code must be specified to order this product. Refer to standard coil voltage codes lisled in selection {ables above or additional standard voltage codes below and insert as
shown in the HOW TO ORDER bolck

Coil Voltage Codes

Voltage

Code

60 Hz 50 Hz

24 VO1
120 110 Vo2
208 Vo8
240 220 VO3
480 440 VOB
600 550 Vo7
Specify Specify Va9

How to Order:

To Order Specify:

Catalog Number

» Class Number

= Type Number

+ Coil Voltage Code
« Form(s)

9]

lass

Type

Colil
Voltage
Code

Form(s)

Factory Modifications (FORMS) . ..........
ApplicationData ... ... ...
Dimensions R R
Separate Enclosures (Class 9991) ..

|-5535 || sece H \}d;s_]% P

Replacement Parts (Class 9998) ... ..

Type S Accessories (Class 9999) ...

.Refer 1o Calalog 9999CT9701

..... Pages 13-16
... Pages 17-20

_Refer to Catalog 9993CT9701

Refer to Catalog 9399CT3701
Refer to Catalog 9993CT9701

12
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Full Voltage Contactors and Starters — NEMA
Application Data — Class 8502, 8536

KVA Rating for Switching
Transformer Primaries at 50 or 60
Maximum Tungsten Cycles
= Resistance
Horsepower Maximum and . Transformers Transformers 3 Phase
Continuous | Service — Heating Loads, <
Rating - Horsepower Infrared Having Inrush Having Inrush Rating for
& < Current Limit KW — Other
NEMA | Load Nonplugging | Rating — Ratin c t Lamp Than Infrared Currents (Worst | Currents (Worst | Switching
5 V°: and Plugging and | " e-‘:'a . R:"i':" Load, Lamn Loade | C25e Peak)of | Case Peak)of | Capacitors
o o Nonjogging Jogging Duty t GGOF\'lolt - Am e%es Amperes— P Not More Than Over 20 Through | e
Duty P 250 Volts 20 Times Peak of | 40 Times Peak of
Max. *
Max. Continuous Continuous
* Current Rating Current Rating
Single | Poly- | Single | Poly- Single | Poly- | Single | Poly- Single | Poly- KVAR
Phase | Phase | Phase | Phase Phase | Phase | Phase |Phase |Phase |Phase
115 % s o 9 b |
200 - 1% e 9 1 5 B
00 230 1 1% o 9 1 .
380 . 1 - 9 1"
460 2 i 9 1" -
575 2 i 9 n p—_— i s
115 1 55 % 18 21 10 0.6 - 0.3
200 3 1% 18 21 10 . 1.8 - 0.9
0 230 2 3 1 1% 18 21 10 12 21 06 1.0
380 5 1Y% 18 21 . . -
460 5 2 18 21 24 4.2 1.2 21
575 5 x 2 18 21 A s o 3.0 52 1.5 26
115 2 - 1 27 32 15 3 5 1.2 s 0.6
200 I8 3 27 32 15 9.1 ; 36 1.8
9 230 7Y% 2 3 27 3z 15 6 10 24 4.3 1.2 21
380 10 5 27 32 5 16.5 s
460 10 s 5 27 32 12 20 49 8.5 25 4.3
575 10 . 5 27 32 s 15 25 6.2 11.0 31 5.3
1P 115 3 1Y% 36 42 24 . -
230 5 3 36 42 24
115 3 2 45 52 30 5 8.5 2.4 L 1.0
200 s 10 ERR 7% 45 52 30 - 15.4 o 6.3 .. 31 —
9 230 TV 15 5 10 45 52 30 10 17 4.1 7.2 21 386 8
380 25 15 45 52 28
460 ¥ 25 15 45 52 20 34 8.3 14 4.2 T2 16
575 25 15 45 52 <ion 25 43 10.0 18 52 89 20
115 920 104 60 10 17 41 ; 20
200 25 15 90 104 60 i 3 i 12 3 6.1 Y
3 230 30 20 90 104 60 20 34 8.1 14 41 7.0 27
380 50 30 90 104 o 56 : g 3
460 50 30 90 104 40 68 16 28 8.1 14 53
575 50 30 90 104 s 50 86 20 35 10 18 67
200 40 25 135 156 120 o 45 ’ 20 T 10 P
230 50 30 135 156 120 30 52 14 23 6.8 12 40
4 380 75 50 135 156 o 86.7 o
460 100 60 135 156 60 105 27 47 14 23 80
575 100 60 135 156 - 75 130 34 59 17 29 100
200 75 60 270 311 240 i 91 41 o 20 s
230 100 75 270 311 240 60 105 27 47 14 24 80
5 380 150 - 125 270 311 i 173 : . .
460 200 150 270 311 120 210 54 94 27 47 160
575 200 150 270 311 s 150 260 68 117 34 59 200
200 150 125 540 621 480 e 182 . 81 {5 41 i
230 200 150 540 621 480 120 210 54 94 27 47 160
Ge 380 300 250 540 621 342 s
460 400 300 540 621 240 415 108 188 54 94 320
575 400 300 540 621 300 515 135 234 68 17 400
230 300 810 932 180 315 240
e 460 600 810 932 360 625 480
575 2 600 i 810 932 450 775 600

Tables and footnotes are taken from NEMA Slandards.

t Ralings shown are for applications requiring repeated interruptions of stalled motor current or repeated closing of high transient currents encountered in rapid motor reversal, involving more
than five openings or closings per minute and more than ten in a ten-minute period, such as plug-stop, plug-reverse or jogging duty. Ratings apply to single speed and multi-speed
controllers

*  Per NEMA Standards paragraph ICS 2-321.20, the service-limit current represents the maximum ms current, in amperes, which the controller may be expected to carry for protracted periods
in normal service. At service-limit current ralings, lemperature rises may exceed those oblained by testing the contraller at its continuous current raling. The ultimate trip current of over-
current (overload) relays or other motor proleclive devices shall not exceed the service-limil current ratings of the controller.

* FLUORESCENT LAMP LOADS - 300 VOLTS AND LESS - The characteristics of fluorescent lamps are such that it is not necessary lo derate Class 8502 contactors below their normal
continuous current rating. Class 8903 contactors may also be used with fluorescent lamp loads. For controlling tungsten and infrared lamp loads, and resistance heating loads, Class 8903
ac lighting conltaclors are recommended. These cantaclors are specifically designed for such loads and are applied at their full raling as listed in the Class 8903 Section.

H Ralings apply to contactors which are employed to switch the load at the ulilization voltage of the heat producing element with a duty which requires continuous operation of not more than
five openings per minute. Class 8903 Types L and S lighling contactors are rated for resistance heating loads.

L When discharged, a capacitor has essentially zero impedance. For repelitive swilching by contactor, sufficient impedance should be connected in series to limit inrush current te not more

than 6 times the conlactor rated continuous current. In many installations, the impedance of connecting conductors may be sufficient for this purpose. When switching to connect additional
banks, the banks already on the line may be charged and can supply additional available short-circuit current which should be considered when selecting the impedance to limit the current.
The ralings for capacitor switching above assume the following maximum available fault currents: NEMA Size 2-3: 5,000 A RMS Sym . NEMA Size 4-5. 10,000 A RMS Sym.; NEMA Size
6-7. 18,000 A RMS Sym. If available fault current is greater than these values, connect sufficient impedance in series as noled in lhe previous paragraph

See Page 16 regarding operation rales for Size 6 & 7.

The motor ratings in the above table are NEMA standard ratings and apply only when the code letter of the motor is the same as or occurs earlier in the alphabet than is shown in
the table below. Motors having code letters occurring later in the alphabet may require a larger controller. Consult local Square D field office.

. Maxi wable M
Motor HP Rating Codele::ll:r“o atar
1%-2 L
35 K o
7% & above H

D

13
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Full Voltage Contactors and Starters — NEMA
Application Data — Class 8502, 8536

14

CLASS 8502 AND 8536 APPLICATION
DATA

Power Contact Ratings

All contactors and starters are rated in
accordance with NEMA standards. The ratings
shown in the price tables are for normal service.
For complete data on power contact ratings, refer
to Page 13.

Short Circuit Protection

According to the National Electrical Code branch
circuit overcurrent protection must be provided for
each contactor or starter. For starters refer to
instructions furnished with the thermal unit
selection table. For contactors (Class 8502 or
8702) provide branch circuit overcurrent
protection in accordance with the National
Electrical Code, except do not exceed the

maximum protective device ratings in table below.

Maintenance of Equipment

Class 9998 Repair Parts Kits are available for all
Class 8502 contactors and Class 8536 starters.
Service bulletins with a complete list of replaceable
parts are supplied with all enclosed devices.
Separate bulletins can be ordered and are listed
along with the appropriate contact parts kit.

Class Class Inverse-Time
NEMA | Maximum | K5,RK5o0r |JorT Circuit
Size Voltage RK1 Fuse |Fuse Breaker
(Ampere) | (Ampere) | (Ampere)
600 10
00 250 12 15 15
600 20 20
g 250 25 %4 35
600 30 40
! 250 40 og 60
600 80
2 250 60 100 90
600 100 125
3 250 125 200 150
4 600 200 400 225
5 600 400 600 400
6 600 600 1200% 800
7 600 600 1600% 1200
*  Class L Fuse only.

Capacitor Switching

The kilovar ratings of enclosed, three phase contactors
used as switches for capacitor loads, when only one
load appears on the secondary of a distribution system
are shown in the table on Page 13.

Coil Burdena

NEMA | No.of Inrush VA Sealed VA Sealed Watts
Size Polos 50 60 50 60 50 60
Hertz | Hertz | Hertz | Hertz | Hertz | Hertz

00 23 165 - 33 - 6

0&1 |15 232 | 245 |26 27 77 7.8
2843 |296 |311 |36 37

2 asn [a2s Jae |3 = |- |™
23 |66 |700 |47 5 15 14

3 45 | 1260 | 1185 |a@o 85 234 |22

4 |25 - 973 81 25

5 |23 2970 | 2970 |250 |212 |42 39

6% 23 1495 | 1780 |56 48 27 32

Tx 2.3 1960 | .. 59 36

A Mean values
* Size 6 and 7 have a DC coil. The values shown are for the AC inpul
to the DC power supply that provides power 1o the coil

Device . Replacement
Service
NEMA T Seri No. of |5 etin Contacts
Type | YPE|>®"®S|poles Class 9998 Type
A 2-3 362AS SL2
00 SA
B 2-3 556AS SJ1
SL2
1-3 277TAS SL1z2
0 SB |A&B |4 277TAS & 250AS |(1)SL12 & (1)SL22
5 277TAS & 250AS |or
(1)SL2 & (2)SL22
SL3
1-3 278AS SL13
1 SC |A&B |4 27BAS & 250AS |(1)SL13 & (1)SL22
5 278AS & 250AS |or
(1)SL3 & (2)SL22
P SC |A 2 278AS SL3
SL4
2-3 279A8 SL14
2 SD |A 4 279AS & 293AS |(1)SL14 & (1)SL24
5 279AS & 293AS jor
© [(1)SL4 & (2)SL24
2 305AS SL6
3 305AS SL7
3 8k A 4 326AS (2)5L6
5 326AS (1)SL6 & (1)SL7
2 306AS SL8
3 306AS sL9
4 BE & 4 326AS (2)5L8
5 326AS (1)SL8 & (1)SLY
2 328AS SL10
5 561 A 3 328AS SL11
A 2 342AS5 SL25
3 342AS SL26
6 SH
8 2 370AS sL25
3 370AS SL26
2 SL30
7 SJ A 3 397AS SL31
Terminals
Power Terminals Control Terminals
NEMA | Wi Wi
; Tvpe  |Type ire T ire
Size o:'r:.u Sizes* o¥pLTJ Sizes*
9 Min.-Max. 9 Min.-Max.
00, SA.SB |Pressure Pressure
0&1 &SC  |Wire Lk Wire GRS
Pressure
2 SD Box Lug |#14-#4 Wire #16-212
3 SE BoxLug [#14-1/0 Pressure | 16412
Wire
4 SF BoxLug |#8-250 kemil  |FreSSUre Luyg ugo
Wire
Pressure
5 5G Box Lug  |#4-500 kemil || 0 #16-412
Parallel One e b Pressure
6 SH 250-500 kemil 2 #16-#12
Groove Wire
per phase
Parallel One lo four P
7 sJ aralel 1550500 kemil || "S55 1416412
Groove Wire
per phase

* Solid or stranded copper wire.
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Full Voltage Contactors and Starters — NEMA

Auxiliary Units

Auxiliary contacts, power poles, and timer
attachments can be added by the factory or in the
field on all Type S starters and contactors. The
table below shows the maximum number of
auxiliary units (in addition to the holding circuit
contact) that can be added to a given size starter
or contactor. In addition, it is possible to add a
second internal contact on NEMA Size 0, 1, and 2
contactors and starters.

Application Data — Class 8502, 8536

Control Circuit Transformers

Class 9070 Type T machine tool control
transformers are normally used when it is
necessary to provide a lower voltage to the control
circuit. This transformer with fused protection may
be ordered from the factory by specifying Form
F4T. The addition of a transformer often requires
the use of a larger enclosure. The table below
shows the transformer selection for given sized
starters and contactors with or without auxiliary

No. of . i
Maximum Number of External units.
NEMA Poles of . .
Type Auxiliary Units (In addition to
aw Basic holding circuit contact) NEMA N, Transfonner
Contactor 9 Size Type|of Auxiliary Units Class 9070
00 sA |23 4 single circuit auxiliary contacts (N.O. or N.C.) Poles Type
if second internal auxiliary contact is not used. r -
— Wilh max. of 2 auxiliary
4 single circuit auxiliary contacts (N.O. or N.C.) |contacts e
glj:?gmmf?ON o S'F'(:nga% NE) sB With timer and maximum of
- - - 08&1 1-3 1 auxiliary contact
2 single circuit awiliary contacts (N.O. or N.C.) SC
SB [1.20r3 plus 1 power pole adder (1 or 2 poles. N.O. or With 3 or 4 auxiliary
0.1&2|SC N.C)) lcontacls with limer and 2 or [T100
sb 1 attached timer (ON or OFF delay) plus 1 3 auxiliary contacts
m;ﬁm&’z poles. N.O.6F N.C) p— SB[, 45 |Withorwithoutausiiary |1100
2 e - SC contacts or timer
A6PS 2 single circuit auxiliary contacts (N.O.or N.C.)
ks 1 timer attachment plus 1 auxiliary contact. 0&1
4 single circuit auxiliary contacts (N.O. or N.C.) mf:::c?:;"y gg 1-5 With or without attachments|T100
‘!'5 2 single circuit (Sizes 3 & 4) or 3 single circuit Devices
SE  |(Size 3 & 4) |(Size 5) auxliary contacts plus 1 attached timer
3,48 5|SF (ON or OFF delay). 2 SD 2-5 With or without attachments|{T100
SG 1,3 aiﬁ‘ggmggﬂg? ;Danid;tN-OrwéC-l 3 SE |23 |With or withoul attachments|GO3t
_|5=ab) adder (10 2 poles, N.O.or N.C.) 3 SE |4&5 |With or without atlachments|T300
4 single circuil auxiliary contacts (N.O. or N.C.) 4 SF |2-5  |With or without attachments|T300
3 single circuit auxiliary contacts (N.O.or N.C.) 7
6a7 150 |oa plus 1 attached timer (ON or OFF defay). 2 5G 128  |Ay 00
SJ 2 single circuit auxibary contacts (N.O.or N.C.) 8.7 SH, 23 Any +
plus 1 NEMA Size 0-1 or Size 2 power pole SJ

adder (10r2 poles, N.O.or N.C)

Factory Installed Auxiliary Contacts

Additional auxiliary contacts may be factory or
field added to any Type S contactor or starter. See
table above for maximum number of auxiliary
units. The table below lists the Form designations
for factory installed electrical contacts.

See Class 9999 for field modification kits.
Form Number of Additional Auxiliary
Contacts

When ordering factory installed auxiliary contacts,
the Form designations listed should be used.

* Class 8502 & 8536 Type S, Size 3 standard NEMA Type 1, 4 and 12
enclosures have space for field mounling a fused control circuit
transformer. A Class 9070 Type GFT3 transformer and fuse block kit
is available for Form F4T requirements in a NEMA Type 1 enclosure.
NEMA Type 4 and 12 enclosures utilize a Class 9070 T150
transformer and a Class 9999 SF4 fuse block.

EH A Class 9070 transformer is an integral parl of the Size 6 and Size 7
control circuit providing 120 voll conirol circuit voltage as standard.

Power Poles

Single or double circuit power pole adders may be
factory or field installed on 2 and 3 pole Type S
contactors and starters. The table below lists the
Form designation for factory installed power pole
adders. Only one power pole adder may be
installed per contactor.

Class 9999 Form
Type NEMA Size
Number of N.O. | Number of N.C. ¥P ianati
Form Number Type Designation

Contacts Contacts 0.1 SE6 Y428

1 X01 TNO: 2 SB11 Y436
b 2 X02 -

3 X03 1NC 0,1 SB7 Y429

4 X04 e 2 $SB12 Y437

0 X10 0.1 sB8 Y435

1 X1 1N.O,1NC : 2
1 2 X2 2 i SB13 Y440

3 x13 B 0.1 SB9 Y430

0 X20 - FNG: 2 SB14 Y438
2 1 x21

2 ,52 SRE 0.1 SB10 Y434
5 5 0 2 SB15 Y439
3 1 X31
4 0 X40

15
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Full Voltage Contactors and Starters — NEMA
Application Data — Class 8502, 8536

E ] * Size 6 Type SH and Size 7 Type SJ Contactors 4. Standard controllers are wired for common
e T and Starters control and are not convertible for operation of
- - the control circuit from a separate source of

Size 6 Type SH and Size 7 Type SJ contactors and supply voltage. Controllers designated Form S
starters have a DC coil operated by a solid state have special wiring designed for separate
rectifier circuit mounted on the device and control. They are furnished with an isolating
powered from an ac source. The Size 6 and 7 are transformer, usually having a 120 volt primary
equipped as standard with a fused control circuit and 120 volt secondary, that must not be
transformer (Form F4T) rated 240/480-120 volts bypassed. Form S controllers are not
60 hertz, 220/440-110 volts 50 hertz. The purpose convertible for operation on common control.
of this transformer is to provide an isolated 120 The tables below give the replacement
volts 60 hertz, 110 volts 50 hertz, supply for the transformers for Type S Sizes 6 and 7 contactors
control circuit. Size 6 and 7 devices may be and starters. To change voltages on these
- ordered for other system voltages by specifying devices, coils are not changed, instead
v i’ the voltage and frequency desired. transformers with the desired voltage are
L changed.
Sizgbatanen 8536 SH Operation Rates Replacement Control Transformers for Type S
Size 6

Continuous operation rate: 3 operations/minute
maxim_um. Jo'gging or Plggging Duty: 15 Voltage | class 5070 Type
operations/minute — 3 minutes maximum. 60 Hertz 50 Hertz
Field conversion for other system voltages is oo “20sae 0 e
accomplished by one of the following methods, 277-120 E0382C
NOT BY THE USUAL PRACTICE OF CHANGING 500120 bl o
THEgLE L B

1. If the factory wiring is indicated as being for

Replacement Control Transformers for Type S
480 volts 60 hertz, 440 volts 50 hertz,

; Size 7
conversion to 240 volts 60 hertz, 220 volts 50
hertz, can be accomplished by reconnecting Voltage
. Class 9070 Type
the control transformer as illustrated on 60 Hertz 50 Hertz
instruction sheet supplied with the controller. 240/480-120 D EO1952A
This is the same method that would be used 208-120 E01952B
S 277-120 E01952C
on Class 9070 control circuit transformers. ’ 380110 £O1952D
; ; 600-120 550-110 EO13S2E
Size 7 Starter 8536 SJ Conversion to any other voltage requires 1150 10110 EO1952F
replacement of the control transformer. For 240-120 220-10 E01952G
other system voltages:i.e. 208, 277, 380, 600
volts, a new transformer with single voltage Auxiliary Contacts
primary must be selected from table at right.
Control transformer connections are A N.O. holding circuit contact and a N.C. auxiliary
illustrated on the instruction sheet supplied contact are provided as standard. The holding
with the controller. circuit contact may or may not be required for
2. If the factory wiring is indicated as being for either 3-wire or 2-wire control. Size 6 and 7

any voltage other than 480 volts 60 hertz, 440 devices have an additional N.C. auxiliary contact
volts 50 hertz, conversion to any other voltage ~ which is wired in the coil control circuit. DO NOT
requires replacement of the control USE THIS N.C. CONTACT FOR ANY OTHER
transformer. Refer to table at right. PURPOSE.
3. The standard transformer supplied may be
used to power a maximum of five Class 9001
Type K illuminated operators powered with
transformer type light modules. When extra
capacity to power control relays or other
inductive loads is required, a second
transformer must be added. Extra capacity
can be purchased as Form F4T with additions
in 100 VA increments.

16 D
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Full Voltage Contactors and Starters — NEMA
Approximate Dimensions, Shipping Weights — Class 8502, 8536

Class 8502 Open Type Class 8536 Open Type
A A
- D | E —| ‘_ e - | F —] {-G Jd——c———-—-
%
c B
J ol
———0— 1 ]
—DI H
i C==]
4 —f —|—X 4
Figure 1 ) .
E
Figure 2
N Dimensions — Inches/mm (Refer to Appropriate Figure)
NEMA ° IFig.|mMtg Wt
Class| . T of i 2 B c D E F H
Size ype Poles No. |Screws & ! (Lbs)
IN mm |IN mm |IN mm (IN |mm|IN [mm|IN |mm|IN mm |IN mm |IN |mm
00 SAO 2.3 1 |(@#0 322 |82 434 |110 |4.22 |107 [163|41 [|163|41 |22 |6 |[3.94 |100 4
0 SBO 13 1 l@ywo |22 |82 |434 1110|422 107 |1.63|41 (163141 |22 |6 394 |100 4
1 sco 45 425 1108 [4.34 |110 |4.22 |107 |163 |41 |263|67 |22 |6 |3.94 |100 4%
2 S5O 23 1 @0 |#94 [125 513 130 494 1125 21655 |216(55 |22 |6 [459 (117 |53 |13 1.06 |27 6%
45 563 |143 513 (130 |4.94 [125 [216|55 [347(88 |22 |6 [459 [117 |53 |13 1.06 [27 |84
a SEO 23 y |@)w" |547 1136 709 180 (650 [165 [1.88(48 [359|91 |31 [8 603 [153 [325 |83  [4.75[121 |14
8502 45 (3)%s™ |9.75 |248 |788 |200 |650 |165 |3.94 |100 |5.81)148 |31 |8 |700 |178 |453 |115 |9.06|230 |22
4 sFo 2-3 1 |@)%e" 1600 [152 |819 208 |6.50 |165 |2.06|52 [3.94 (100 |.31 |8 [7.00 [178 [359 |91 531135 |18
45 (3)%s” |975 |248 |8.19 |208 |650 |165 [3.94 |[100 |5.81[148 |31 |8 |7.00 |178 |453 [115 |9.06 (230 |22
5 SGO 23 1 (3w (866 [220 (1231 (313 (875 (222 32583 (581|148 |63 |16 [11.13 |283 |4.75 121 [7.25|184 |45
6 SHO 23 1 |(3) % [12.34 |313 |2806 |713 [9.00 (229 |3.53 |90 |[5.78 [147 |5.06 [129 |1856 471 |475 [121 |7.25|184 |80
7 SJo 23 1 |(3)%" (1234 [313 |37.25 |946 [10.88 (276 |3.53 |90 |5.78 [147 |7.22 |183 |22.38 |568 475 |121 |7.25|184 |135
00, 0, 1, 1P |SAO-SCO |2-3 2 |(3)#10 |350 |89 |6.77 (172 422 107 |50 [13 |100(25 [161[41 |20 |5 625 |159 |3.97 |101 |5
0,1 SBO-SCO |4 2 |(3)#10 |453 |15 677 (172 |422 107 |50 [13 |100(25 |266(|68 |20 |5 625 |159 |3.97 |101 |5%
2 S0O 23 2 |@ywo [#31 |109 |781 1198 |44 1125 |50 |13 |1.00(25 |216(S5 |20 |5 7.34 |186 |4.06 |103 |7%
4 563 |143 [7.81 |198 |4.94 |125 |50 |13 |1.00(|25 |347(88 |20 |5 7.34 |186 |4.06 |103 |9V
sEo 23 o |8 |547 1139 1109 |282 |6.50 [165 |88 |22 |1.75(44 [353|91 |31 |8 10.19 |259 (575 (146 |17
8536 4 (3)%6" |9.75 |248 |1213 [308 (650 [165 |181|46 [1.75(44 |581|148 |31 |8 11.19 |284 (575|146 |25
4 SFO 3 5, |@)%e |6.00 (152 1288 (327 |6.50 (165 (1.81]46 [1.75(44 |3.94 (100 |31 |8 11.19 |284 575|146 |22
4 (3)%e" |9.75 (248 |1288 |327 |650 |165 |[1.81[46 [1.75]|44 |591]150 |31 |8 11.19 |284 |5.75|146 |25
5 SGO 3 2 |[(3)%" |856 [217 |1756 |446 |875 |222 |4.75(121 |7.25|184 (538 (137 |63 |16 16.38 [416 [6.00 |152 |62
6 SHO 3 2 [(3)%" |12.34 (313 |28.06 [713 [9.00 229 |4.75|121 |7.25|184 [578 [147 |5.06 [129 [18.56 |471 |8.69 |221 |85
7 sJo 3 2 |[(3)%" |12.34 |313 |37.25 |946 [10.88 |276 |4.75|121 |7.25|184 (578 [147 [7.22 |183 [22.38 |568 [9.00 |229 |140
17
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Full Voltage Contactors and Starters — NEMA
Approximate Dimensions, Shipping Weights — Class 8502, 8536

NEMA Type 1 — General Purpose Enclosure

B
E —»]
’[‘: Zaza /(3) Closing Plates

——— A —— ]
- D= B U : i P (4) | Dia. A ‘6
K L Kle  Light J I e Mounling Holes _j o420 O OF? T
= = I H
_E ] & 1 G
‘ & |
B G
F B I ‘i ¢
g 0 ;
i\
] & - ‘;—H L
i o G : — L ‘-*
r L] i
*lH%I—vH-&— +|E| D—>F|<— -——C—»I
Figure 3 Figure 4 Figure 5
No. . Dimensions — Inches/mm (Refer to Appropriate Figure) Wt (Lbs)
HEMA Class Type |of £l | Wi c Class |Class
i No. |Screws |A B D E F G H |l J K |L
518 Poles 8502 |8536 8502 |8536
00 SAG
i g i . . .88 813 |1 94 413 |5,
0 850248536 |SBG |AM N (OF LR - il bl vl Sl o - 1~ ol i T 8
1 SCG
. 781 [1269 (603 [6.31 1.09 [10.50 [1.09 [1.09 |563 [5.75 [1.09 |5.63
2 e L 3 e 198|322 [153  |160 28 |267 |28 |28 |143 |146 |28 |143 | 4% |15%
34 11.44 (2181 |800 |8.38 153 [18.75 [1.53 [1.53 |8.38 [7.75 [1.53 [8.38
3 8502& 8506 [SEG: [l 3 W% 201|554 [203 [213 39 |are [39 |39 |243 [197 |38 |z213 |34 ar
s 11.25 [25.16 |9.00 [9.00 |859 [1.25 [1.25 |[2231 [1.44 |44
4 Bi02a 8336 |ERG: Al 4 | 286 639 |229 |229 |218 (32 |32 |s67 (37 |11 52 56
5 850288536 [SGG |Al 4 w12 [AhE2 (2200 (0204 113000 1243 (203 4090 1240 |56 143|160
6 850288536  |SHG |AN 5 | SN |22 138 13 0018450 [231 1550 226 231
7 850288536 [SJG Al 5 gég‘z" 3‘7"55“ 23'75” gg?” Floor Mounting
NEMA Type 1 — General Purpose Enclosure with Form F4T
(4)H Dia G
E Mounting Holes ‘
3 B — q R (4) 1 Dia
= “ : A Mounting Holes ‘
7 ~ h 1 H
F B
J s | o
o
i @l Y ]
= J d é R i _'j
e ) ltv E - C , e i
- A aj E D—+IF |._ c 4,I
Figure 3 Figure 3
i Dimensions - Inches/mm (Refer to Appropriate Figure)
o.
NEMA Fig. |Mtg. c
. Class Type | of B D E F G H I
Size yp Poles No. [Screws 8502 8536
IN mm |IN mm |IN mm |[IN  |mm |IN mm [IN |mm|IN mm |IN mm |[IN |mm | IN|mm
g Sorna g ot 6 1% Toas |1e1 1588 403|500 [127 519 [132 |466 [118 |84 |21 [1438|365 |75 |1 28 |7
1 8502 & 8536 | SCG | All 6 |(4) %2 ’ ' 2
2 8502 & 8536 | SDG | Al 7 |y |14.88|378 |14.13(358 (756 [192 |7.66 195 [1275]324 (10 |27 |106 |27 |1200[305 |10 |27 '13 8
3 T B502 & 8536 | SEG | 2-3 3 (_ﬂ % | Same as Standard NEMA 1 Dimensions, see above
4 85028 8536 |SFG [2-3 |7 @)% 1816}461 2915\741 ’925 {235 925 [235 l15.50|394 [;3 [34 [1 33 134 stso}ms ‘;3 134 |j [11
5 8502 & 8536 | SGG | Al 7 (4) % Same as Standard NEMA 1 Dimensions, see ahove.
3 B502 & 8536 | SHG | Al T [N [e— ) T; - e et T S
7 5507 & 8536 | 506 | Al 5 orm is supplied as standar efer to Page 16.
" D
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Full Voltage Contactors and Starters — NEMA
Approximate Dimensions, Shipping Weights — Class 8502, 8536

NEMA Type 4 & 4X — Stainless Steel Watertight Enclosuresa
B—»i
i _— No. |Dimensions - Inchesimm (Figure 8) W, p—_— Weight (Lbs)
. Class Type |of Bot. Class |Class
Size & Bot.
Poles A B |C D E F |G H I K [L|oy S5 18696
sz SBW | 6.38 [7.13 [13.19 [1.56 [3.25 [12.00|.59 [1.19 [11.78 |1.63 [2.31 .31 W
0 Scw 162 |181 335 (40 |83 305 [15 |30 [299 |41 |59 [B8 %" +
=l & Dia. Dia.
1 36 SBW Ly 6.38 |7.81 |13.19 [1.56 [3.25 [12.00|.58 [1.88 [11.78 [1.63 |2.31 [31|Hub  |Hub 7
SCW 162 (198 [335 (40 (83 |305 |15 |48 299 |41 |59 |[8
L (4) L Dia.
Mounting Holes 8502 8.13 (7.88 |16.19 [1.56 [5.00 [15.00(1.09 [1.94 [14.75 |2.00 [2.63 |.31 4
207 (200 (411 |40 |127 (381 |28 |49 (375 |51 |67 |8 |W° 1"
2 SDW  |All Dia. |Dia.
R 8536 8.13 [8.56 [16.19 |1.56 [5.00 [15.00(1.09 |2.88 (14.75 [2.00 [2.63 |.31|Hub |Hub -
1 207 [217 |411 40 [127 [381 [28 |73 [375 |51 |67 |8
t s sl 7P 18.16 |8.75 [32.22 [3.08 [12.00(30.50 88 [3.69 |26.72 |2.56 [3.19 |44 %D"’i; - =
-+l Kl 3 SFW 461 (222 818 |78 (305 |775 [22 |94 [679 65 |81 |11 | % |Lt feg
i &
Figure 8 4 SEW 18.16 |9.56 [32.22 |3.08 [12.00(30.50 (88 |50 [26.72 [2.56 |39 [4a|" 27 Kai
NEMA Type 4 & 4X 8336 srw | |1 [243 [s18 |78 [a0s (775 [22 (114 [e7e [es (81 [11 [P (D -
Watertight Enclosure
" 3%
17.22 12.63|47.22 [4.13 |9.00 |46.00(.63 [4.59 |28.31 [3.13 [5.75 |56 !
Z B23 8530 LG, (1A 437|321 [1199 |105 (229 [1168 [16 [117 |719 |80 |146 |14 3':5 5‘3; 150 76
- 5oz 8538 feeny | | 20.22 (12.1365.22 |4.13 [12.00 |64.00 .63 |4.59 (30.81 |2.69 [4.50 |.56 g‘.' g)a. _—
514 (308 |1657 |105 305 |[1626 |16 [117 783 |68 [114 |14 [ b
Hub  |Hub
34.50 |23.50(101.00
7a 8502 & 8536 |SJW Al 276 597 |2565 Floor Mounling
A Size 6 and 7 are sheel sleel enclosures and are rated NEMA Type 4 only.
T i NEMA Type 4 & 4X — Stainless Steel Watertight Enclosures with Form F4Ta
A-DTETD-FS -— B —a
i 5 1 / NEMA No. Dimensions — Inches/mm (Figure 9) w XTop
Size Class Type | of Bot. |&
¥ Poles |A [B |C D |E |F G |H |i J K |t lonly |Bot.
‘o) _— i 1263|743 |469 (256 (7.50 (1350|590 |3.19 [18.41 (166 |231 |31 |, i
! 0. SCW 321 [181 |19 (65 |191 343 |15 |81 (468 (42 |59 |8 :
oo — ¥ < | &
" tG 1 gaa8 sBw Al 12.63 |7.81 |14.69 |2.56 |7.50 |13.50 |.50 |3.88 |18.41 [1.66 (231 |31 |, i
o L (4) L Dia. scw 321 [198 |373 [65 |191 [343 |15 |99 [468 (42 |59 |8 !
i Mounting Holes
1L 4D 14.88 |7.56 (1631 |2.56 (975 |15.00 |.66 |3.19 |20.88 (200 (263 |31 |, it
| 4 378 [192 |414 |65 |248 |381 |17 |B1 [530 (51 |67 |8 !
— 2 sSDW | All
J gaiE 14.88 |8.25 |16.31 (256 (975 |1500 |66 (3.88 |20.88 (200 (263 |31 |, 114
A 378 |210 |414 |65 [248 381 |17 (99 |530 |51 |67 |8 A
SEW
A 5 8502 2-3 Same as Standard NEMA Type 4 dimensions, see above
Figure 9 i SEW
NEMA Type 4 & 4X 4 SEW
= 8536 2.3 See as Standard NEMA Type 4 dimensions, see above
Watertight Enclosure SFW
5 8502 & 8536 | SGW | All Same as Standard NEMA Type 4 dimensions, see above.
6a 8502 & 8536 | SHW | All
Form F4T is supplied as standard. Refer to Page 16
74 8502 & 8536 |SJW | All
A Size 6 and 7 are sheet sleel enclosures and are rated NEMA Type 4 only
19
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Full Voltage Contactors and Starters — NEMA
Approximate Dimensions, Shipping Weights — Class 8502, 8536

- H

1 i
1_1 .00 Conduit Hub

25 Jop and Bottom
Size |
1.50 Conduit Hub
38 Top and Boliom
2

75 Condhit Hul
Boftom S

Figure 10A

b in
ze 1 and Size 2

NEMA Type 4X — Watertight and Corrosion Resistant Glass Polyester Enclosures

[P

[ A——

Bot. (Top &
No. Dimensions — Inches/mm (Figure 11) Hub [Bot.
NEMA : only [Hub Wt
Size Class [Type |of Fig. nly (Hu (Lbs)
Poles|  |A B c G F e H [ J K L w Kk T
IN  |mm|IN [mm|IN |mm{IN [mm|IN mm]IN mm(IN imm{IN |mm{IN |mm|IN [mm|IN |mm|IN|mm
0.1 gggé& gg‘x Al |10A [6.50 [165 [6.44 164 [12.13308 | 7519 |5.00 [127 875 |222 |169/43 [3.34[85 [10.06[256 [131[33 [213]s4 [31fe |m |1 17
2 gggé& SDW Al 10B [8.50 (216 [7.06 |179 |13.88353 [.75(19 [7.00 [179 |10.50|267 [1.69|43 [3.91|99 [11.94/303 (1.63[41 [2.38|60 [.31|8 Vi 1% 22
8502 & |SBW
0-2% SCW |All 10B [16.88|429 [9.78 |248 |22.75|578 |... 10.13]257 |21.50(546 |. ..
8536
SDW
8502 & |SEW & -
3-41 8536 |SFW All 10B |25.81]656 [11.94[303 (33.50(851 |...|... [18.50(470 |32.25|819
*  With control power transformer (Form F4T).
T Dimensions also for Form F4T.
T T B
‘ [—F—=F|={ B—wf
|
Li_":f ——4r 5
Figure 11
NEMA Type 9 Enclosures for Hazardous Locations — Sheet Steel
NEMA b5t Dimensions — Inches/mm (Figure 11) 8
. O
Size Type Poles B e D E E = = : : : énlm- :';zf (wL:Js)
IN  mm|IN imm [IN mm |(IN mm |IN  (mm|IN |mm |IN |/mm |IN mm [IN /mm|IN [mm|IN |mm ¥ ’
0 SBE | " 1
-4 84 22 |2 5 12 ( 1 k j ;
- scE 12 8.84 225 |8.22|209 (13.00 [330 |12.00 (305 |6.00 [152 [13B[35 |50[13 [1469 [373 [391]99 [2.13|54 |2.00|51 Dia. Hub |Dia. Hub [24%
2 SDE |24 10.34 (263 |8.97 (228 |16.13 [410 |15.00 [381 |7.50 [191 |1.38(35 56114 (1694 (430 |3.91|99 [2.75|70 |2.3860 3/4" el 3114
Dia. Hub |Dia. Hub
3 SEE |24 12.84 |326 [9.72 247 [24.16 [614 |22.25 |565 [9.00 [229 |188[48 |97|25 2056 |22 |4.41[112 |325(83 [288l7a [¥° 2 54
Dia. Hub |Dia. Hub
4 SFE (24 15.84 [402 [0.72 247 [34.16 |868 |32.25 [819 |12.00 [305 |188 |48 [97(25 [2356 (508 [4.41[112 32583 |2sslrs [*° 2ve 74
Dia. Hub |Dia. Hub

NOTE: Devices with Form F4T may use larger enclosure. Consult local Square D Field Office for dimensions.

20
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NEMA Type 7 & 9 Enclosures for Hazardous Locations

Full Voltage Contactors and Starters — NEMA
Approximate Dimensions, Shipping Weights — Class 8502, 8536

Sizes 0-2, Bolted Cover, Cast Iron, Sizes 0-5, Bolted Cover, Cast Aluminum, Sizes 0-5, SPIN TOP®, Cast Aluminum

(1) 1-11 12 Pipe Tap

Top View

|/~ (1) 1-11 172 Pipe Tap

at Top Std. (153* - — 7% S E—+f
4 ey
83 0w oo 240 25 R
; 1% :d-- 61 6 ’
T ) ; Optional —_ (2)"L" Pipe &
LEE::W — = [ Mooxiteng - Tap Top and -
ng 5 H Bottom )
13.25
337 Threaded
7.90 1?54 5 posaus &
d Enclosure
_l1 gugo OaisEd / Circuit Breaker
L), e Operational Handle -y
¢ = Combination Form Only P

- (4) .42 Dia. Mounting Holes
10

{Add 1.00 Inch To
Owerall Width)

Top Cow

i

Rear View

Space Required
To Remove

l

{1)3/4 - 14 Pipe Tap _ (1) 1- 11 172 Pipe Tap {1) 3/4 - 14 Pipe Tap (1)1 172 - 11 172 Pipe Tap Space Required To
at Bottom Std, al Bottom Std. at Bottom Std at Bottom Std Remove Bottom Cover
Figure 12 Size 0 and 1 Figure 13 Size 2 Figure 14 Size 0-5
NEMA 7 & 9 Bolted Cover, Cast Iron
NEMA T Dimensions — Inches/mm Wt
size |YP* A TB J€ b [E F |6 [n 3 K L M [N [P |R (Lbs)
0.1 2%1 See Figure 12 59
2 SDT See Figure 13 75
NEMA 7 & 9 SPIN TOP® Enclosure - Figure 14
NEMA T Dimensions — Inches/mm wt
size | YP°[a B*x |Bt |Cx |Ct |D Ex |Ef |F G H* [Ht |J K H M N P R (Lbs)
- SBR |10.63 [25.06 [30.06 [34.69 [47.69 [14.69 [6.25 [11.25 [7.69 |[11.13 |[2.00 [9.00 |[7.63 |7.38 |206 |9.38 |525 |1.25 |.38 76
SCR |270 [637 |764 |8&81 1211|373 [159 | 286 195 |283 |51 229 [194 (187 |52 238|133 |32 10
5 spr |1200 (2931 [3431 4281 |54.81 1675 [6.75 [11.75 [7.69 [1475 [3.00 [9.00 (1150 [8.50 |2.06 |9.38 (525 (150 |.38 100 )
305 744|871 1087 |1392 (425 |17% 298 |195 375 |76 229 |292 |216 |52 238|133 |38 10
& SER [16.13 [37.50 [40.50 |60.00 [66.50 |20.25 [8.63 [11.63 [8.63 [20.25 |4.50 |8.00 (18.00 |12.00 |263 |11.00 [550 |2.50 |.50 165
SFR |410 |953 |1029 |1524 [1689 (514 219 295 |219 |514 [114 203 [457 305 |67 279|140 |64 13 195
s sgr |20-75 [62.13 6213 [103.63|103.63 |25.75 (24.13 [24.13 [13.88 [24.13 [20.00 [20.00 [21.50 [14.38 (475 [17.00 |8.00 |4.00 |.63 i
527 1578|1578 [2632 |2632 |[654 613 [613 (353 |613 |508 508 |546 (365 (121|432 203 [102 16
* Withoul coniral transformer.
T With control transformer (Form F4T)
NEMA 7 & 9 Bolted Cover, Cast Aluminum
.a— Circuit Breaker Handle not supplied
on Class 8502 or 8536
é’_’._ L 1/2" NPT for Breather and Drain
T
le— K —]
le— P —
Mounting for 4 Bolts
Figure 15
Dimensions — Inches/mm
NEMA Wt
size | YPE|C H J K L N P QR S,T,UV L i
IN mm IN mm IN mm IN mm IN mm IN mm IN mm IN mm IN mm
01 oy |142s |32 (1725 |438 |eso [2e1 [1225 |31 |sss |226 [450 |14 [1100 |279 |238 [eo [313 [s0 |75
2 SDT | 1363 |346 2763 | 702 950 |241 1225 311 19.25 | 489 963 |245 1100 |279 [238 |60 313 |80 115
34 22 18.13 | 461 13.63 | 346 10.00 | 254 16.25 | 413 19.25 | 489 9.63 | 245 1263 | 321 238 |60 375 |95 180
5 |SGT |2450 |622 |4563 | 1159 | 1375 | 349 | 2250 | 572 | 2750 | 699 | 1375 |349 | 1538 |31 | 344 |87 400 |102 | 500

21
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Full Voltage Contactors and Starters — NEMA
Approximate Dimensions, Shipping Weights — Class 8502, 8536

l‘[')—g—g {G NEMA Type 12 — Dusttight Enclosure
r 7 T No. Dimensions - Inches/mm (Figure 16) Weight (Lbs)
NEMA
i Class Type |of ci cl
i I Size A |B |c D |E F H ons | ass
i Fc Poles G ! " 8502 |B536
t O J o SBA 638 (853 (1275 (156 (325 [1200 |38  |3.56 1225 |31
l | 3 850288536 [——— Al l4ez 217 324 |a0 |83 |25 |10 |e0  [311 |s L
rf to leB—w
; ‘ 813 [9.28 1600 |1.56 [500 (1500 |50 {356 (1538 |31
] mdn?i':é Ficiss # 85028.8536/|8DA. Al 207|236 [406 |40 127|381 |13 %0 391 |8 = 23
P
3 T i e 1816 |9.56 |31.50 [3.08 [1200 [3050 |50 [450 |2672 |44 |65 68
2 SFA 461 (243 |s00 |78 305 |775 |13 14 |79 |11 = 73
1722 |13.44 (4700 (443 900 (4600 |50 |541 [28.31 |56
F1 " 4_16 5 BS02&8536 SGA A gz laar [11e4 [105 |29 [11e8 [13 |17 |me |1a |80 177
igure
2022 (1300 |65.00 |413 [1200 |6400 |50 |6.44 |3088 |.69
NEMA Type 12 8 SOZTLLIGHSHA P 514 (330 [1651 [105 (305 |1626 |13 |1e4 [784 |18 |Z2B |23
Industrial Use
EfEoghe 7 85028 8536 [SJA Al g:,sso ;gf" ggé"z" BioorMouriing
4["“—" e NEMA Type 12 — Dusttight Enclosure with Form F4T
Dr E TD-.-
P | No Dimensions — Inches/mm (Figure 17)
gili':A Class Type|of A B C D E F G H I J
i HEC
; | Poles iy Tnm|IN [mm[IN~ [mm|IN [mm|IN [mm|iIN [mm[IN [mm[IN [mm[IN [mm]|iN [mm
i O 0 SBA
— 8502 & 8536 Al [1188{302 |8.00[203 [13.50 |343 |2.81|71 |6.75(171 [12.75|324 |38[10 [391]99 [18.38|467 |31(8
—n \ e B SCA
(4)J Dia. 2 8502 & 8536 [SDA |l [14.88 378 |8.13[207 [16.00 |406 |2.56/65 (075|248 |15.00|381 |38[10 [366[93 [2150|546 |31]s
i Mounting Holes
! N 3 SEA
8502 & 8536 23
4 SFA Same as Standard NEMA Type 12 dimensions, see above
‘T—M 5 8502 & 8536 [SGA |All
—l H |
: 6 8502 & 8536 [SHA [All
Flgufe 17 Form F4T is supplied as standard. Refer to Page 16
NEMA Type 12 7 8502 & 8536 [SJA [an

Industrial Use

Enclosure
o 'E—E {G NEMA Type 3R — Rainproof and Sleet Resistant Enclosures
*' I
z T 1 f No. Dimensions — Inches/mm (Figure 17)
i NEMA e
H Size Class Type |of K.O. K.O.
: H Fc Poles|A (B [C [D1|D2E F G162 M1 H2 |0 K L M N P |7
i I %o |n
O ogq [65028[SBH. |, 8.84 |12.28 |7.13(1.38(1.44 (6,00 |7.50 [2.59|2.19 |2.06 [2.63|14.28 |1.38 1.38 |1.88 |4.38 1.84 |/~ |-
= & \ 8536 |SCH 225 (312 181 35 |37 (152 (191 [66 |56 |52 |67 (363 (35 |35 |48 111 47 | ]
R \ g leB—m
1,
(4)J Dia 2 8502 & fort an 9.84 16.28 8.631.38 [1.44|7.00 [11.50 [2.59 |2.19 [2.06 [2.63 |16.78 [1.31 |1.75 |2.13|4.88 |1.84 1,/.4 e
| [ Meunting Holes 8536 250 |414 1219 35 |37 [178 |292 (66 |56 |52 |67 |426 |33 |44 |54 (124 |47 .. o,
1 %
i 5 B502 & e 12.84 |25.28 |8.63 |1.38 |1.44 [10.00 |20.50 (2.59 [2.19 2.06 [2.63 [19.78 [1.31 [1.94 |2.44(6.38 [1.84 |1V4
8536 326|642 |219 [35 |37 |254 (521 |66 |56 |52 |67 |502 |33 |49 |62 [182 |47 |2
—l H e o1 34
Figure 18 o i T e
NEMA Type 3R B502& |y |ay 12.84 |40.28 [9.13 [1.38 [1.44 |10.00 |35.50 (2.59|2.19 [2.06 |2.63 |20.28 [1.31 [2.31 |2.69 |6.38 [1.84 |14
g 8536 326 1023 [232 |35 |37 [254 |[902 |66 |56 |52 |67 [515 |33 |59 |68 162 |47 |2
Outdoor Use 216 |34

Enclosure
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Class 8502 Type WF
Vacuum Contactor

File E78351
CCN NLDX2

LR75167, 75168
SB@ Class 3211-04

D

Electrical Ratings

Characteristic | Size 4 [ Size 5 ] Size 6

Maximum Motor HP at:

200V 40 75 150
230V 50 100 200
380V 75 150 300
460 V 100 200 400
575V 100 200 400

3 Phase Capacitor Switching — KVAR

230V 40 80 160
460 V 80 160 320
575V 100 200 400

Transformer Switching — KVA 3 Phase, 3-Pole

240V 23 47 94
480V a7 94 188
600V 59 17 234
Coil Data

Inrush VA 300 600 1450
Sealed VA 30 20 32
Sealed Watts 6 20 30
Pick-up Volts 70% of rated coil vollage

Drop-out Volts 50% of rated coil voltage
Pick-up Time (ms) 18-22 24-32 24-32
Drop-out Time (ms) 90-120 96-100 96-100
Additional Electrical Characteristics
Number of Poles 3 3 3
Max. Voltage Rating 600 600 600
Enclosed Ampere Rating 135 270 540
Max. Closing Current 1600 3000 6000
Max. Interrupting Current 1600 3000 6000
Short Time Current (RMS):
1 second 2400 4500 9000
2 seconds 1600 3000 6000
Dielectric Strength, volts. 5375 5375 5375
Max. Allowable Interrupting 1200/hr 1200/hr 1200/Mhr
Impulse Voltage, VA (1 x 40ms) | 15000 15000 15000

General Information

Class 8502 Type W non-reversing vacuum
contactors are a new addition to the Square D line
of contactors. These contactors are used to switch
capacitors, transformers and electric motors
where overload protection is separately provided.
Type W vacuum contactors are designed for
operation at 600 Volts, 50/60 Hertz.

By design, these contactors are well suited to
heavy-duty applications in harsh environments.
The power contacts are sealed in ceramic tubes,
called vacuum interrupters or vacuum bottles,
where the air has been evacuated. Arc quenchers
are not required because any arc formed between
opening contacts is not sustained due to the
presence of the vacuum. The arc is extinguished
when the current crosses zero after the contacts
are opened, therefore the arc typically does not
survive more than one half cycle. There is one
vacuum interrupter or bottle per pole, therefore a
three pole contactor has three vacuum
interrupters or bottles. The power contacts are not
affected by ambient conditions or contamination.
This provides for long life and reliable operation in
harsh applications.

Full Voltage Contactors — NEMA
Application Data

Altitude

The vacuum contactor is designed to tolerate
normal barometric pressure variances up to 6600
feet above sea level. If the contactor is to be used
above 6600 feet above sea level, please consult
the factory.

Termination Means

The Size 4 vacuum contactor is supplied with line
and load side lugs*. The Size 5 and 6 vacuum
contactors are supplied without line and load side
lugs. Class 9999 Type LUWS5 and LUWG lug kits
are available for the Size 5 and 6 contactors.
These kits include six lugs and the necessary
mounting hardware.

Auxiliary Contacts

An auxiliary contact block, Class 9999 Type
WX11, with one normally-open contact and
normally-closed contact is used with the Size 4, 5
and 6 vacuum contactors.

Auxiliary Contact Units

Auxiliary contact units may be added in the field.
the table below shows the maximum number of
units that may be added to a given size contactor
(in addition to the coil auxiliary contact).

Class 8502

Size 4 3

Size 5 4

Size 6 4

Terminals
Power Terminals Control Terminals

Size Wire Sizea Wire Sizea
Min. — Max. Min. — Max.

4 #12-4/0 #16-12

5m One #0-500 kemil per phase #16-12

6m Two #0-500 kcmil per phase #16-12

] Power terminal lugs are not supplied on Size 5 and 6 contactors.
Values in table reflect those for the Size 5 and 6 lug kits, Class 9999
Type LUWS5 and LUWSE respectively,
A Solid or stranded copper wire.

5/98
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Full Voltage Contactors — NEMA
Selection — Class 8502

Class 8502 — Full Voltage Vacuum Contactors

484
NEMAType 484X | \ryia Type 12
Locked NEMA Type 1 Watertight, Dusttight 3 z
Enclosed * Dusttight & Driptight
NEMA Rotor Motor Max. ‘ Open Type General Purpose Brushed Stainless Industrial Use
Size |PMMPEre |, ent |Volts HP Coil Enclosure Steel Enclosure B
Rating (Amps) Voltage (Size 4 & 5 only)
Type Type Type Type
200 40 120 WFO3V025 WFG3V02S WFW3V02S WFA3V02S
230 50 240 WFO3V03 WFG3V03 WFW3V03 WFA3V03
4 135 1080 380 75 120 WFO3v02s WFG3V0025 WFW3V02S WFA3V02S
460 100 480 WFO3V06 WFG3V06 WFW3V06 WFA3V08
575 100 600 WFO3V07 WFG3V07 WFW3V07 WFA3VO7
200 75 120 WGO3V02S WGG3V02S WGW3V02S WGA3V02S
230 100 240 WGO3v03 WGG3V03 WGW3V03 WGA3V03
) 270 2160 380 150 120 WGO3v028 WGG3V0028 WGW3V02s WGA3V028
460 200 480 WGO3V06 WGG3V06 WGW3V06 WGA3V06
575 200 600 WGO3Vo7 WGG3V07 WGW3vo7 WGA3V07
200 150 120 WHO3V02S WHG3V02S WHW3V02S WHA3V02S
230 200 240 WHO3V03 WHG3V03 WHW3V03 WHA3V03
6 540 4320 380 300 120 WHO3V02S WHG3V002S WHW3V02S WHA3V02S
460 400 480 WHO3V06 WHG3V06 WHW3V06 WHA3V06
575 400 600 WHO3V07 WHG3V07 WHW3VO7 WHA3VO7
*  Consult factory for availability of enclosed devices.
. 61.;63 .
.88 Front View 522 b
38 48 [+ Shown Without Recess for “—"35{_‘;’0 133 :
10 .94 Overtravel Auxiliary — Line Term. ! [
24 ™ Gauge Contact : Ib _— —
= e ; I = r._-.;t -_.-_-' 12.50
by ] | -
728 Ll L
185 == ‘ =] 894
[l I==1 ] [==! e

[T —

28 Dia.
i 2 5y
(3)Mig. Holes _| 1 88
48 Side View
Rear View Front View
Drilling Plan

Class 8502 Type WF

Two Dual Circuit Interlocks.
Located on both sides of
coniaclor when used.

Coil Terminals located on both
sides of contactor.

Side View

QL'J OF-33:.75
‘ D] Key Holes
8.75 H } ®<
222
Wil L ®
j = '353 %;I‘oft:n )
aces
B r 85 ) — L_lilf
38 “—61'7?15 " L'—?i?
10
Rear View
Drilling Plan
Class 8502 Type WH

24

s

| ¥ 7: : /
|
1.45
Load Term 57—
35 7%
Side View Front View
Class 8502 Type WG
12.90
328
Term.
Holes
13.99
355
I

Front View
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Size 00,0, 1
Reversing Contactor

Size 00,0, 1
Reversing Starter

Full Voltage Reversing Contactors and Starters — NEMA

AC MAGNETIC REVERSING
CONTACTORS CLASS 8702

General Information

Class 8702 Type S reversing magnetic contactors
are used for starting, stopping. and reversing AC
motors where overload protection is separately
provided. Class 8702 reversing contactors are
available in NEMA Sizes 00-7. Class 8702
reversing contactors consist of two Class 8502
contactors mechanically and electrically
interlocked. Open type devices, Sizes 0-5 are
available in either horizontal or vertical
arrangements. Sizes 00, 6, and 7 are available as
horizontal only. Enclosed devices, Size 00-7 use
horizontally arranged components. Type S
reversing contactors are designed for operation at
600 Volts AC, 50-60 Hertz.

AC MAGNETIC REVERSING STARTERS
CLASS 8736

General Information

Class 8736 Type S reversing magnetic starters
are used for full voltage starting, stopping, and
reversing AC squirrel cage motors. Class 8736
reversing starters are available in NEMA Sizes
00-7. Class 8736 reversing starters consist of one
Class 8502 contactor and one Class 8536 starter
mechanically and electrically interlocked. Open
type devices, Sizes 0-5 are available in either
horizontal or vertical arrangements. Sizes 00, 6,
and 7 are available as horizontal only. Enclosed
devices use horizontally arranged components.
Motor overload protection is provided by melting
alloy type thermal overload relays. Type S starters
are designed for operation at 600 Volts AC, 50-60
Hertz.

Overload Relays

Class 8736 Type S Size 00-6 reversing starters
are provided with melting alloy thermal overload
relay as standard. Interchangeable thermal units
are available in standard trip Sizes 00-6, quick trip
Sizes 00-4, and slow trip Sizes 00-3. Single phase
starters use one thermal unit, three phase
starters use three thermal units.

Class 8736 Size 7 starters are provided with solid
state overload Motor Logic, which has selectable
trip Class 10/20, Ground Fault Detection, and
Communication capabilities for future
enhancements. The solid state overload relay is

Application Data - Class 8702, 8736

ambient insensitive and features phase loss,
phase unbalance and over-current protection.

MOTOR LOGIC™ Solid State Overload Relay
(SSOLR)

Solid state overload relays are available for Sizes
00-7 starters. These ambient insensitive overload
relays provide phase loss protection, phase
unbalance protection and LED power indicator.
For additional information see the Class 9065
catalog section. To order Type S starters with solid
state overload relays, see Factory Modification
(FORMS).

Bimetallic overload relays are also available for
Sizes 0-6. Ambient Compensated and Non-
compensated versions are supplied with manual
and automatic reset, trip current adjustment, and
an alarm contact on Sizes 0-2. For additional
information, see the Class 9065 catalog section.
To order Type S starters with bimetallic overload
relays, see Factory Modifications (FORMS).

Enclosures

Class 8702 and 8736 reversing magnetic
contactors and starters are available in the
following enclosures:

+ NEMA Type 1 General Purpose Enclosure

+ NEMA Type 4 & 4X Watertight and Dusttight

* NEMA Type 7 & 9 Bolted and Spin-Top for
Hazardous Locations

* NEMA Type 12 Dusttight and Driptight for
Industrial Use

The NEMA Type 4 and 4X stainless steel

enclosure (Sizes 0-5) has a brushed finish. For an

electropolished finish, specify Form G16 and add

15% to the price of the standard device. Sizes 6

and 7 are painted sheet steel and are rated NEMA

Type 4 only.

Also, NEMA Type 12 devices are available UL
Listed for use in Class I, Division 2, Group G and
Class Ill, Divisions 1 and 2 locations. Request
Form G21, no additional charge.

Separate enclosures are available, see
Class 9991.

27

5/98

© 1998 Square D All Rights Reserved



Holding Circuit Contact

Two normally open holding circuit contacts are
provided on all reversing contactors and starters
as standard. Sizes 00-2 contactors use a Class
9999 SX11 auxiliary contact as the holding circuit
contact. Sizes 3-7 contactors use a Class 9999
SX6 auxiliary contact as the holding circuit
contact. Additionally, two normally closed
auxiliary contacts are provided as standard and
wired to prevent energization of both coils at the
same time. Sizes 00-2 use a Class 9999 SX12
auxiliary contact while Sizes 3-7 use a Class 9999
SX7 auxiliary contact for this purpose. See Class
9999, for the holding circuit contact electrical
ratings.

Coil Voltages

AC coils are available for application on 50-60
Hertz. NEMA Sizes 00-5 are supplied with coils
that are designed to operate satisfactorily on line
voltages of 85%-110% of rated voltage. NEMA
Size 6 and 7 contactors are supplied with a DC
coil operated by a solid state rectifier circuit that is
powered by an AC source.

Please note that Voltage Codes have been
added to the Type designations in order to
improve customer service. It is necessary to
include the Voltage Code when ordering
contactors and starters. Also, 120 Volt Polyphase
reversing contactors and starters will be wired for
separate control.

Full Voltage Reversing Contactors and Starters — NEMA
Application Data — Class 8702, 8736

Mechanical Interlocks

Mechanical interlocks are available for
replacement or field assembly of Type S reversing
contactors and starters (Sizes 00-4 ONLY). See
Class 9999 for additional information.

Auxiliary Contacts

Additional auxiliary contacts may be added to
Type S reversing contactors and starters. See
Page 33 for maximum number of auxiliary units
and Form designations for factory installed
auxiliary contacts. See Class 9999 for auxiliary
contact kits for field installation.

Type S Accessories

Additional accessories such as power poles,
pneumatic timer attachments, and cover mounted
control stations are available as factory or field
modifications.

File E78351
CCN NLDX

File LR60905
SB@ Class 3211-04

®©
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Full Voltage Reversing Contactors — NEMA
Selection — Class 8702

3-Pole Polyphase — 600 Volts AC Maximum — 50-60 Hertz

NEMA Type 4 & 4X NEMA Type 12
NEMATYPES. | watortight, Dusttight |V VHe7 &9 Dusttight &
General . Hazardous Locations S
* Open Type Brushed Stainless Driptight
NEMA |Continuous Motor |Max. Purpose Class I, Groups C& D
Size |Current Ratings |Volts |HP can Enclosure ———— Class Il, Groups E,F & G amtipei
Voltage (Sizes 0-5)¢ . ' Enclosure
Vertical Horizontal Bolted Type |SPIN TOP®
Type Type Type Typs Aluminum |Type lype

Separate Controlt 120 SAQ4V025 |SAG4V02S
200 1% 208 SAQ4V08 SAG4V08

00 9 230 1% 240 SAQ4V03 SAG4V03 Use Size 0 Use Size 0 Use Size 0 Use Size 0
460 2 480 SAO4V06 SAG4V06
575 2 600 s SAQ4VO0T7 SAG4VO7
Separate Controlt | 120 SBO12V02S |SBO4V02S |SBG4V02S SBW14V02S SBT49V02S |SBR9V02S SBA4V02S
200 3 208 SBO12V08 |SBO4Vv08 SBG4V08 SBW14V08 SBT49v08 SBR9V0S SBA4V08

0 18 230 3 240 SBO12V03 |SBO4V03 SBG4V03 SBW14V03 SBT43V03 SBROVO3 SBA4V03
460 5 480 SBO12V06 |SBO4V06 SBG4V06 SBW14V06 SBT49V06 SBROVO6 SBA4V06
575 5 600 SBO12V07 | SBO4VO7 SBG4VO7 SBW14V07 SBT49V0T SBROVO7 SBA4VO7
Separate Controlt | 120 SCO7V02S |SCO8V02S |SCGBV02S SCW14V028 SCT49V02S |SCRIV02S SCA4V025
200 TV 208 SCO7V08 Scosvos SCG8V0s SCW14v08 SCT49V08 SCR9v08 SCA4V08

1 27 230 T4 240 SCO7V03 SCO8v03 SCG8V03 SCW14V03 SCT49V03 SCR9V03 SCA4V03
460 10 480 SCO7V06 SCO8V06 SCG8V06 SCW14V06 SCT49V06 SCR9V06 SCA4V0D6
575 10 600 SCO7vo7 SCO8V0o7 SCG8V07 SCW14VOo7 SCT49v07 SCROVO7 SCA4VO7
Separate ControHt | 120 SDO1V02S (SDO2V02S |SDG2V02S SDW11v02S SDT43V02S |SDR3V02S SDA1V02S
200 10 208 SDO1V08 SDO2V08 SDG2V08 SDW11Vv08 SDT43v08 SDR3V08 SDA1VO08

2 45 230 15 240 SDO1V03 SDO2V03 SDG2V03 SDW11Vv03 SDT43V03 SDR3V03 SDA1VO3
460 25 480 SDO1V06 SDO2V06 SDG2V06 SDW11V06 SDT43V06 SDR3V06 SDA1V06
275 25 600 SDO1vVO7 SDO2vo7 SDG2VOT7 SDW11V07 SDT43v07 SDR3V07 SDA1VO7
Separale Controlt [ 120 SEO1V02S |SEO2V02S |SEG2V02S SEW11V02S SET43V025 SER3V02S SEA1TV02S
200 25 208 SEO1V08 SEO2V08 SEG2v08 SEW11V08 SET43V08 SER3V08 SEA1V08

3 90 230 30 240 SEO1V03 SEO2V03 SEG2V03 SEW11V03 SET43V03 SER3V03 SEA1VO03
460 50 480 SEO1V06 SEO2V06 SEG2V06 SEW11V06 SET43V06 SER3V06 SEA1V06
575 540 600 SEO1VD7 SEO2V07 SEG2VvO07 SEW11v07 SET43V07 SER3V07 SEA1VO7
Separate Controlt | 120 SFO1V02S |SFO3V02S (SFG3V02S SFW11v02S SFA1V02S
200 40 208 SFO1V08  |SFO3V08  |SFG3V08 SFW11v08 SFA1V08

4 135 230 50 240 SFO1V03 SFO3V03 SFG3V03 SFW11v03 SFA1V03
480 100 480 SFO1V06 SFO3V06 SFG3V06 SFW11V06 SFA1V06
575 100 600 SFO1VO7 SFO3V07 SFG3V07 SFW11v07 SFA1VO7
Separate Controlt [ 120 SGO1V02S [SGO3V02S |SGG3V02S SGW11Vv02S SGA1IV02S
200 75 208 SGO1V08  |SGO3V0B  |SGG3V08 SGW11v08 SGA1V08

5 270 230 100 240 SGO1V03  |SGO3V03  |SGG3V03 SGW11v03 SGA1V03
460 200 480 SGO1V06 SGO3V06 SGG3V06 SGW11V06 SGA1V08
575 200 600 SGO1vo7 SGO3V07 SGG3VO7 SGW11v07 SGA1VO7
Separate Controft | 120 SHO1V02S  |SHG1V02S SHW1V02S SHA1V02ZS
200 150 208 SHO1V08  |SHG1V08 SHW1V08 SHA1V08

6 540 230 200 240 SHO1V03 SHG1V03 SHW1V03 SHA1VO03
460 400 480 SHO1V06 SHG1V06 SHW1V06 SHA1V06
575 400 600 SHO1V07 SHG1VO7 SHW1VO7 SHA1VO7
Separate Controlt | 120 SJO1V02ZS SJG1V02S SJW1V02S SJAIV02S
200 - 208 SJO1vos SJG1v08 SIw1vos SJA1IV08

7 810 230 300 240 SJO1V03 SJG1V03 SIW1V03 SJA1IVO3
460 600 480 SJO1V06 SJG1V06 SJW1V06 SJA1IV06
575 600 600 SJOIVO7 SJG1V07 SJW1VO7 SJAIVOT

* Size 6 and 7 are rated NEMA Type 4 only.
120 Volt Polyphase contactors are wired for separate conlrol.

-+

*  Coil voltage code must be specified to order this product. Refer lo standard coil voltage codes listed in selection lable above or additional standard voltage codes below and insert as shown

in the HOW TO ORDER block

Coil Voltage Codes

Voltage

Code
60 Hz 50 Hz
244 ] VO1ta
120 110 vozt
208 wis vos§
240 220 Vo3
480 440 V06
600 550 vo7
Specify Specify Va9

A 24V coils are not available on Sizes 4-7. On Sizes 00-3, where 24V
coils are available, Form S (separale control) must be specified
t These voltage codes must include Form S (supplied at N.C.)

How to Order:

To Order Specify: Catalog Number
+ Class Number Class Type Coil Form(s)
- Type Number Voltage
= Coil Voltage Code Code
= Form(s)
‘ 8702 l \ SCG8 || voz I { P15 I

.. Refer to Catalog 9999CT9701
...Page 33, 37
Pages 34-36
... Refer to Catalog 9999CT9701
-.... Refer to Catalog 9999CT9701
.. Refer to Catalog 9999CT9701

Factory Modifications (FORMS)
Application Data, - -

Replacement Parts (Class 9998)
Type S Accessories (Class 9999)
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Full Voltage Reversing Contactors — NEMA
Selection — Class 8702

600 Volts AC Maximum — 50-60 Hertz

NEMA NEMAT 4 &4X NEMAT 12
Jype NEMA Type 7 & 9 ype
Type 1 Watertight, . Dusttight &
Continuous * Open Type General Dusttight Iezaiiousocations Driptight
NEMA Motor |Max. Type of i Renyp g < Class I, Groups C & D Ptlg U
— Current Volts HP Motor Coil Purpose |Brushed Stainless Class Il, Groups E, F & G Industrial Use
Ratings Voltage Enclosure |Steel Enclosure ! ’ Enclosure
Vertical Horizontal SPIN TOP®
T Type Bolted Type T
Type Type ype YP! yp Type ype
2-Pole Single Phase
115 L] 120 SAO1V02 SAG1V02 2 2 A .
00 9 230 1 240 =2 SAOTVO3 SAGIVO3 Use Size 0 Use Size 0 Use Size 0 Use Size 0
0 18 115 1 ‘gg‘gsl: 120 SBO9V02 SBO1V02 SBG1V02 SBW11v02 SBT46V02 SBR6V02 SBA1V02
230 2 3 Wire 240 SBO9V03 SBO1V03 SBG1V03 SBW11V03 SBT46V03 SBR6VO3 SBA1V03
1 27 115 2 120 SCO1V02 SCO2vQ02 SCG2v02 SCW11v02 SCT46V02 SCR6V02 SCA1V02
i 230 3 240 SCO1V03 SCO2v03 SCG2V03 SCW11v03 SCT46V03 SCR6V03 SCA1V03
3-Pole Single Phase
115 A 4-Wire 120 SAO2V02 SAG2V02 - . .
i 5 230 1 Rep-Ind. |240 SAO2V03 SAGIVO3 Use Size 0 Use Size 0 Use Size 0 Use Size 0
115 Ya 4-Wire 120 SAQ3V02 SAG3v02 " , :
230 1 Split Ph, 240 e SAO3VO3 SAGIVO3 Use Size 0 Use Size 0 Use Size 0 Use Size 0
15 1 4-Wire 120 SBO10V02 [SBO2V02 SBG2v02 SBW12v02 SBT47V02 SBR7V02 SBA2V02
0 18 230 2 Rep.-Ind. |240 SBO10VO3 |SBOZV03 SBG2v03 SBW12v03 SBT47v03 SBR7V03 SBA2V03
115 1 4-Wire 120 SBO11vV02 |[SBO3V02 SBG3v02 SBW13Vv02 SBT48v02 SBR8&V02 SBA3V02
230 2 Spiit Ph.  |240 SBO11V03 |SBO3V03 SBG3V03 SBW13V03 SBT48V03 SBR8V03 SBA3V03
115 2 4-Wire 120 SC0o3vo2 SC04V02 SCG4aV02 SCW12v02 SCT47V02 SCR7V02 SCA2V02
1 27 230 3 Rep.-ind. |240 SCO3v03 SCO4V03 SCG4V03 SCW12Vv03 SCT47V03 SCR7V03 SCA2V03
115 2 4-Wire 120 SCO5v02 SCO6V02 SCG6V02 SCW13v02 SCT48Vv02 SCR8V02 SCA3V02
230 3 Spiit Ph.  |240 SCO5V03 SCO6V03 SCGEV03 SCW13Vv03 SCT48V03 SCR8V03 SCA3V03
4-Pole Polyphase
Separate Control 120 SBO13V02S [SBO5V02S |SBGSV02S |SBWI15V02S SBR10V02S |SBASV02S
200 3 208 SBO13v08 |SBOSVO8 SBG5V08 SBW15V08 Consult Local |SBR10V08 SBASV08
0 18 230 3 240 SBO13V03 |SBO5VO3 SBG5V03 SBW15V03 Square D SBR10V03 SBAS5V03
460 5 480 SBO13V06 |SBO5V06 SBG5V06 SBW15V06 Field Office SBR10V06 SBA5V06
575 5 600 SBO13V07 |SBO5SVO7 SBG5VO7 SBWI15V07 SBR10VO7 SBA5VO7
Separate Contral 120 SCO9V02S |SCO10V02S |SCG10V02S [SCWI15V02S SCR10V02S |SCA5V02S
200 7% 208 SCOo9vos SCO10v08 |[SCG10V08 |SCW15V08 Consult Local |SCR10V08 SCA5V08
1 27 230 7% 240 SCO9v0o3 SCO10vV03 |[SCG10V03 |SCW15V03 Square D SCR10V03 SCA5V03
460 10 480 SCO9Vo6 SCO10V06 |SCG10V0é |SCWI15V06 Field Office SCR10V06 SCA5V06
575 10 600 SCO8vVo7 SCO10V07 |SCG10V07 |SCWI15V07 SCR10VO7 SCA5VOT7
Separate Control 120 SDO4V02S [SDG4V02S |SDW12v02S SDR4V02S SDA2V02S
200 10 2Ph 208 SDO4vos SDG4V08 SDW12v08 Consult Local |SDR4V08 SDA2VO08
2 45 230 15 2W ase 240 SDO4vo3 SDG4AVO3 SDW12v03 Square D SDR4V03 SDA2V03
460 25 al= 480 SDO4V06 SDG4VO6 SDW12V06 Field Office SDR4V06 SDA2V06
575 25 600 SDO4avo7 SDG4AVO7 SDW12vo7 SDR4v07 SDAZVOT
Separate Control 120 SEQ4V02S |SEG4V02S |SEW12V02S SEA2V02S
200 25 208 SEQ4VO08 SEG4V08 SEW12v08 SEA2V08
3 90 230 30 240 SEQ4V03 SEG4V03 SEW12V03 SEAZV03
480 50 480 SEO4V06 SEG4V06 SEW12V06 SEAZV06
575 50 600 SEO4VO7 SEGAVO7 SEW12vo7 SEA2VO7
Separate Control 120 SFO4V02S |SFG4V02S |SFW12V02S SFA2V02S
200 40 208 SFO4Vv08 SFG4V08 SFW12v08 SFA2V08
4 135 230 50 240 SFO4v03 SFG4V03 SFW12v03 SFA2VD3
460 100 480 SFO4V06 SFG4V06 SFW12V06 SFAZV06
575 100 600 SFO4VOo7 SFGAVO7 SFW12v07 SFA2V07

* Coil voltage code must be specified to order this product. Refer o slandard coil vollage codes listed in selection lable above or additional standard vollage codes below and insert as shown
in the HOW TO ORDER block

Coil Voltage Codes

Voltage

Code
60 Hz 50 Hz
244 . Vo1t
120 110 vozt
208 s Vo8
240 220 Vo3
480 440 Vo6
600 550 vor
Specify Specify Va9

s

¥

24V coils are nol available on Sizes 4-7. On Sizes 00-3, where 24 V
coils are available, Form S (separate control) must be specified
These valtage codes must include Form S (supplied at N.C.).

Factory Modifications (FORMS)
Application Data s
Dimensions s .
Separate Enclosures (Class 9991)
Replacement Parts (Class 9998)
Type S Accessories (Class 9999)

30

9999CT9701
. Page 33, 37
Pages 34-36

.Refer lo Catalog 9999CT9701
_Refer to Catalog 9999CT9701

Refer lo Catalog 9999CT9701

File E78351

CCN NLDX
s File LRB0905
P@ Class 3211-04

How to Order:

To Order Specify:

Catalog Number

* Class Number

* Type Number

+ Coil Voltage Code
* Form(s)

Cail
Voltage
Code

Class Type

Form(s)

8702 LSCGZ H Vo2 H P1s I
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3-Pole Polyphase—Three Thermal Units Required

Full Voltage Reversing Starters — NEMA

Selection — Class 8736

NEMA NEMAType 4 & 4X |\ b a Type 7 &9 NEMA Type 12
Type 1 Watertight, Dusttight 3 S o
Continuous * Open Type General |Brushed Stainless Hazardous Locations Dusttight & Driptight
NEMA P— Motor |Max. Coil Purpose  |Steel Enclosure Class |, Groups C & D Industrial Use
Size Ratings Volts HP Voltage Enclosure |(Size 0-5) Class Il, Groups E, F & G |Enclosure
Vertical Horizontal SPIN TOP®
Bolted Type Type
Type Type Type Type YPe |1 ne yp

Separate Controlt 120 SAD16V02S |SAG16V02S
200 1% 208 SAD16V08 |SAG16V08

00 9 230 1% 240 SAO16V03 |SAG16V03 |Use Size 0 Use Size 0 Use Size 0 Use Size 0
460 2 480 SAO16V06 | SAG16V06
575 2 600 SAO1B6V07 |SAG16V07
Separate Controt 120 SBO10V02S |SBO4V02S [SBG4V02S |SBW14V02S SBT49V02S |SBROV02S |SBA4V02S
200 208 SBO10V08 |SBO4V08 |SBG4V0S  |SBW14V08 SBT49v08 SBR9V08 SBA4V08

0 18 230 3 240 SBO10VO3  [SBO4V03 SBG4V03 SBW14V03 SBT49V03 SBR9V03 SBA4V03
480 5 480 SBO10V06  [SBO4VO6 SBG4V0E SBW14V06 SBT49V06 SBRSV06 SBA4V06
575 5 600 SBO10V0O7 [SBO4VO7 SBG4V07 SBW14V07 SBT49V07 SBROVO7 SBA4VO7
Separale Controf 120 SCO7V02S [SCOBV02S |SCG8V02S |SCW14V02S SCT49V02S |SCROV02S | SCA4V02S
200 % 208 SCO7V08 |SCOBV08 |SCG8VOB |SCW14V08 SCT49v08 SCR9V08 SCA4V08

1 27 230 Ve 240 SCO7V03  |SCOBV03 |SCGBVO3  |SCW14V03 SCT49V03 SCR9V03 SCA4V03
480 10 480 SCO7V06 SCO8V06 SCG8V06 SCW14V06 SCT49v06 SCROV06 SCA4V06
575 10 600 SCO7V07 SCO8V07 SCG8V07 SCW14V07 SCT49v07 SCROV07 SCA4V07
Separate Controlt 120 SDO1V02S |[SDO2V02S |SDG2V02S |[SDW11v0zS SDT43V02S |SDR3V02S SDA1V02S
200 10 208 sDO1v08 SDO2v08 SDG2v0o8 SDW11v08 SDT43v08 SDR3V08 SDA1VO8

2 45 230 15 240 SDO1V03 SDO2ZV03 SDG2V03 SDW11v03 SDT43V03 SDR3VO3 SDA1VO03
480 25 480 SDO1V06 SDO2V06 SDG2V06 SDW11V06 SDT43V06 SDR3V06 SDA1V06
575 25 600 SDO1VO7 SDO2vo7 SDG2Vo7 SDW11V07 SDT43V07 SDR3VO7 SDA1VO7
Separate Contrott 120 SEO1V02S |SEO2V02S |SEG2V02S |SEW11V02S SET43V02S |SER3V02S SEA1V02S
200 25 208 SEO1V08 SEO2V08 SEG2V08 SEW11V08 SET43V08 SER3V08 SEATV08

3 90 230 30 240 SEO1V03  |SEQ2V03  [SEG2V03  |SEW11v03 SET43Vv03 SER3V03 SEA1V03
460 50 480 SEO1V06 SEO2V06 SEG2V06 SEW11V06 SET43V06 SER3V086 SEA1V06
575 50 600 SEO1V07  [SEO2V07  |SEG2VD7  |[SEW11V07 SET43V07 SER3VO7 SEA1VO07
Separate Controit 120 SFO1V02S |SFO3V02S |SFG3V02S [SFW11V02S SFA1V02S
200 40 208 SFO1V08  |SFO3V0B  |SFG3V08  |SFW11V08 SFA1V08

4 135 230 50 240 SFO1V03  |SFO3V03  [SFG3V03  |SFW11v03 SFA1V03
480 100 480 SFO1V06  |SFO3V06  [SFG3V06  |SFW11V06 SFA1V06
575 100 600 SFO1VO7  |SFO3V07  |SFG3V07  |SFW11v07 SFA1VOT7
Separate ControH 120 SGO1V02S |SGO3V02S |SGG3V02S [SGW11V02S SGA1V02S
200 75 208 SGO1v08 SGO3v08 SGG3Vos SGW11V08 SGA1V08

5 270 230 100 240 SGO1V03  |SGO3V03 |SGG3V03  |SGW11V03 SGA1IV03
460 200 480 SGO1V0s SGO3V06 SGG3V06 SGW11V06 SGA1V06
575 200 600 SGO1VO7 SGO3V07 SGG3V07 SGW11V07 SGA1IVOT
Separate Controft 120 SHO1V02S |SHG1V02S |SHW1V02S SHA1V02S
200 150 208 SHO1V08  |SHG1VOB  |SHW1V08 SHA1V08

6 540 230 200 240 SHO1V03  |SHG1V03  |SHW1V03 SHA1V03
480 400 480 SHO1V086 SHG1V06 SHW1V06 SHA1V06
575 400 600 SHO1VO07 SHG1V07 SHW1V07 SHA1VO7
Separate Contrott 120 SJO1V02S |SJG1V02S  |SIW1V02S SJA1TV02S
200 — 208 sJo1vos SJG1V08 SIW1V08 SJATVO08

7 810 230 300 240 sJO1v03 SJG1V03 SJW1V03 SJATVO03
460 600 480 SJO1V06 SJG1V06 SIW1V06 SJA1V06
575 600 600 SJO1VO7 SJG1VO7 SJW1V07 SJATIVO7

+ Size 6 and 7 are sheet steel rated NEMA Type 4 anly.
120 Volt Polyphase starters are wired for separale control.

-+

*  Coil voltage code must be specified to order this product. Refer to standard coil voltage codes listed in selection table above or addilional standard voltage codes below and insert as shown

in the HOW TO ORDER block

Coil Voltage Codes

Volta
Lo Code

60 Hz 50 Hz

244 Sa Vo1
120 110 Vo2
208 . Vo8
240 220 Vo3
480 440 Vos
600 550 vor
Specify Specify vaa

4 24V coils are nol available on Sizes 4-7. On Sizes 00-3, where 24 V
coils are available, Form S (separate control) must be specified

How to Order:

To Order Specify: Catalog Number

» Class Number Class Type Coil Form(s)
= Type Number Voltage
= Coil Voltage Code Code

= Form(s)

[Lors [[ seoe ] [ vor ]

Factory Modifications (FORMS) ...

Application Data
Dimensions

Separate Enclosures (Class 9991}..
Replacement Parts (Class 9998) ..
Type S Accessories (Class 9999)

...... Refer to Catalog 9999CT9701

Page 33, 37
.Pages 34-36

Refer to Calalog 9999CT9701
... Refer to Catalog 9999CT9701
Refer to Catalog 9999CT9701
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Full Voltage Reversing Starters — NEMA
Selection — Class 8736

600 Volts AC Maximum — 50-60 Hertz

NEMA NEMA Type 4 & 4X NEMA Type 12
bl NEMA Type 7 & 9 yp
Type 1 Watertight, ; Dusttight &
£ 2 Hazardous Locations
Continuous * Open Type General Dusttight Driptight
NEMA Motor | Max. Type of . : Class |, Groups C & D -
Size Current Volts HP Motor Coil Purpose |Brushed Stainless Class II. Groups E. F & G Industrial Use
Ratings Voltage Enclosure |Steel Enclosure ! RS Enclosure
Vertical Horizontal SPIN TOP®
T Type Bolted Type T
Type Type ype yp yp Type ype
2-Pole Single Phase — 1 Thermal Unit Required
115 % 120 SAO13V02 |SAG13V02 s 3
00 9 230 1 240 ; SAO13V08  |SAG13v08 Use Size 0 Use Size 0 Use Size 0 Use Size 0
0 18 115 1 IE:algslz 120 SBO7V02 SBO1V02 SBG1v02 SBW11V02 SBT46V02 SBR6V02 SBA1V02
230 2 3 Wire 240 SBO7V08 SBO1V08 SBG1V08 SBW11Vv08 SBT46V08 SBR6V0S SBA1V08
] 27 115 2 120 SCO1V02  |SCO2V02  [SCG2vo2  |SCW11v02 SCT46V02 SCR6V02 SCA1V02
230 3 1240 SCO1v08 SCO2v08 SCG2V08 SCW11V08 SCT46V08 SCR6BV08 SCA1V08
3-Pole Single Phase — 1 Thermal Unit Required
115 A 4-Wire 120 SAO14V02 |SAG14V02 .
- ’ 230 1 Rep.-Ind. |240 SAO1av08 |sAGiavos |Use Size0 UseSte0  [UsRSEED  fUsesiznil
115 Va 4-Wire 120 SAQ15V02 |SAG15V02 " 5 .
230 1 Split Ph. [240 i SAO15V08  |SAG15V08 Use Size 0 Use Size 0 Use Size 0 Use Size 0
115 1 4-Wire 120 SBO80V02 |SBO2V02 SBG2V02 SBW12v02 SBT47v02 SBR7V02 SBA2V02
o 18 230 2 Rep.-Ind. [240 SBO8BV08 [SBO2vV08 |SBG2V08  |SBW12V08 SBT47v08 SBR7V08 SBA2V08
115 1 4-Wire 120 SBO9VO2 SBO3V02 SBG3V02 SBW13V02 SBT48v02 SBR8V(2 SBA3V02
230 2 Split Ph.  |240 SBO9V08 SBO3v08 SBG3V08 SBW13V08 SBT48v08 SBR8V08 SBA3V08
115 2 4-Wire 120 SCO3V02 [SCO4V02 [SCG4V02  [SCW12v02 SCT47V02 SCR7V02 SCA2v02
, o 230 3 Rep.-Ind. [240 SCO3V08 [SCO4V08  |SCGAVOB  |SCW12v08 SCT47vV08 SCR7V08 SCA2V08
115 2 4-Wire 120 SCO5vV02 SCO6V02 SCGBV02 SCW13vo2 SCT48V02 SCR8V02 SCA3V02
230 3 Split Ph.  [240 SCO5V08 SCO6V08 SCG6V08 SCW13v08 SCT48V08 SCR8V08 SCA3V08
4-Pole Polyphase — 2 Thermal Units Required
Separate Contrott 120 SBO11v02S [SBO5V02S [SBG5V02S |[SBW15V02S SBR10V02S [SBA5V02S
200 3 208 SBO11vV08 |SBO5V08 SBG5V08 SBW15V08 Consult Local |SBR10V08 SBA5V08
0 18 230 3 240 SBO11V03 [SBOSVO03 SBG5V03 SBW15V03 Square D SBR10V03 SBASV03
460 5 480 SBO11V06 [SBOSVO6  [SBG5VD6E | SBW15V06 Field Office  [SBR10V06 SBASV06
575 5 600 SBO11V07 [SBOSVO7 SBGSVO7 {SBW15V07 SBR10VO7 SBASVO7
Separate Contrott 120 SCO9V02S  [SCOT0V02S [SCG10V02S [SCW15V02S SCR10V02S  |SCASV02S
200 TV 208 SCO9vos SCO10v08 |[SCG10V08 |SCW15V08 Consult Local |SCR10V08 SCA5V08
1 27 230 7V 240 SCO9V0o3 SCO10vV03 |SCG10V03 |SCW15V03 Square D SCR10V03 SCA5V03
460 10 480 SCO9V06 SCO10V06 |SCG10V06 |[SCW15V06 Field Office SCR10V06 SCA5V06
575 10 600 SCOo9vo7 SCO10V07 |SCG10V07 |[SCW15V07 SCR10V07 SCAS5VO07
Separate Controlt 120 SDO4V02S |SDG4V02S |[SDW12V02S SDR4V02S SDA2V02S
200 10 2 Phase 208 SDO4vos SDG4avVos SDW12v08 Consult Local |SDR4V08 SDA2V08
2 45 230 15 2 Wire 240 SDO4V0o3 SDG4V03 SDW12v0o3 Square D SDR4V03 SDA2V03
460 25 480 SDO4V06 SDG4V06 SDW12Vo6 Field Office SDR4V06 SDA2V06
575 25 600 SDO4V07  |SDGAVO7  |SDW12v07 SDR4VO7 SDA2VO7
Separate Controlt 120 SEQ4V02S |SEG4V02S |SEW12V02S SEA2V02ZS
200 25 208 SEO4V08 SEG4V08 SEW12V08 SEA2VO08
3 90 230 30 240 SEO4V03 SEG4V03 SEW12V03 SEA2V03
460 50 480 SEO4V06 SEG4V06 SEW12V06 SEA2V06
575 50 600 SEO4V07 SEG4VOT SEW12v07 SEA2VO07
Separate Controlt 120 SFO4V02S |SFG4V02S |SFW12V025 SFA2V02S5
200 40 208 SFO4v08 SFG4Vvo8 SFW12v08 SFA2V08
4 135 230 50 240 SFO4V03 SFG4V03  [SFwW12v03 SFA2V03
460 100 480 SFO4V06 SFG4AV06  [SFW12V06 SFA2V06
575 100 600 SFO4vo7 SFG4V07 SFW12V07 SFA2V07
+ 120 Volt starters are wired for separate control.

* Coil voltage code must be specified to order this product. Refer to standard coil voltage codes listed in selection table above or additional standard voltage codes below and inserl as shown
in the HOW TO ORDER block.

Coil Voltage Codes

Voltage
Code

60 Hz 50 Hz

2da V01
120 110 Vo2
208 oy Vo8
240 220 Vo3
480 440 Vo6
600 550 Vo7
Specify Specify V99

A 24V coils are not available on Sizes 4-7. On Sizes 00-3, where 24 V
coils are available, Form S (separate control) must be specified

Factory Modifications (FORMS)

Application Data ...........

Dimensions

Separate Enclnsurres (Class 9991)...........
Replacement Parts (Class 9998)
Type S Accessories (Class 9999) ...

... Refer to Catalog 9999CT9701

= ... Page 33, 37
ey Pages 34-36
Refer to Calalog $998CT9701

.Refer to Calalog 9999CT9701

Refer lo Calalog 9999CT9701

File E78351
CCN NLDX

@0

How to Order:

File LR60905
Class 3211-04

To Order Specify:

Catalog Number

- Class Number

+ Type Number

» Coil Voltage Code
+ Form(s)

Class Colil
Voltage
Code

Type

Formis)

l?aai sces || oz || p1s |
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Full Voltage Reversing Contactors and Starters — NEMA

Power Contact Ratings

All contactors are rated in accordance with NEMA
standards. The ratings shown in the tables on
Pages 29-32 are for normal service. For complete
data on power contact ratings, refer to Class 8536
Section.

Maintenance of Equipment

Class 9998 repair parts kits are available for all
Class 8702 contactors and Class 8736 starters.
Service bulletins with a complete list of
replaceable parts are supplied with all devices.
See Page 15.

Control Transformer Selection

The following table gives the proper size control
transformer to be used with a given reversing
device, with or without additional auxiliary
contacts or timer. For factory addition of control
transformers, see Factory Modifications (Forms)

Application Data — Class 8702, 8736
Auxiliary Units

The table below shows the maximum number of
auxiliary units (in addition to the holding circuit
and interlocking contacts) that can be added to
either the forward or reverse contactor or starter.

Maximum number of
auxiliary units on each
. No. of Poles
NEMA Size . contactor, forward or
of Basic .
(Type) reverse, (in addition to
Contactor
internal holding circuit and
interlocking contacts).
00 20ra 2 single circuit auxiliary contacts
(SA) (N.O.or N.C))
4 single circuit auxiliary contactsa
(N.O.or N.C)
0.1&2 2063 1 single circuit auxiliary contact
(SB, SC (N.O.or N.C.) plus 1 attached timer
& SD) (ON or OFF delay)
4 2 single circuil auxiliary contacts
(N.O.or N.C)
2 single circuit auxiliary contacts
3,4,5.6,87 (N.O.or N.C.)
(SE.SF.SG, | Any
SH, & SJ) 1 single circuit auxiliary contact plus
1 attached timer (ON or OFF delay).

4 When adding 4 exlernal auxiliary contacts lo one Size 0 or 1

SBCtIOﬂ. conlactor, remove one of the return springs.
No. of Transformers
NEMA Size | Type Beiae Class 9070 Factory Installed Auxiliary Contacts
Type
0,182 SB.SC&SD | Any 7100 or GO2 Additional auxiliary contacts may be factory or
, - 3 T1500 or GO3 field added to any Type 3 contactor or starter. See
485 T300 table above for maximum number of auxiliary
4 SF P T300 units. The table below lists the Form designations
5 = Y o0 for factory installed auxiliary contacts. See Class
P S P S — 9999 for field modification kits.
Example: X 1 (0] 1 0]
[ _E— Number of N.C. auxiliary contacts on right hand (Reverse) contactor.
Number of N.O. auxiliary contacls on right hand (Reverse) contactor
Number of N.C. auxiliary contacts on left hand (Forward) contactor.
Number of N.O. auxiliary contacts on left hand (Forward) contactor.
Basic Form Designation
Additional Auxiliary Contacts on R.H. Contactor (Reverse Contactor)
Standard
(No Additional 1 N.O. 1N.C. 2 N.O. 1N.O.-1N.C. | 2N.C.
Auxiliary Contacts)
Standard
(No Additional X0010 X0001 X0020 X0011 X0002
Additional Auxiliary Contacts)
Auxiliary -
Contacts on 1N.O X1000 B X1010 X1001 X1020 X1011 X1002
LH 1N.C X0100 X0110 X0101 X0120 X0111 X0102
Contactor — =
(Forward 2N.O X2000 X2010 X2001 X2020 X2011 X2002
Contactor) Iy No-ANC X1100 X110 X1101 X1120 X111 x1102 R
2N.C X0200 X0210 X0201 X0220 X0211 X0202
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Full Voltage Reversing Contactors and Starters — NEMA
Approximate Dimensions — Class 8702, 8736

Open Type — 2 or 3-Pole Only

[+
K

-

C—

-— |
1 J !KL—L, ———— | ————]

Clsis NEMA Type |Mounting Figure |Dimensions — Inches/mm Weight
Size Number | A B c D E F G H I J K L M (Lbs)
00 SAD Horizontal |1 -:'8113 51"2070 2‘1?51 gTM -1427 ‘1‘1%4 29 ?4%0 2931 12
0 SBO  |Horizontal |1 e T R o [ B BN o |2 12
N N S O - 0 i O I A -
S O e O 3 - 2 O 3 - - o "

e O Sl - O -l - - °
T Ol O T T s
s i S o u o e i R - A 3
N T e O -l =
w3y |37 | | |# T pE e [ e r
T T e OO Sl O - O - i R -
Virticsl 1 10.75 (3441 [9.38 [950 |63 125 [3200 [1.16 (950 |.63 @
273 |84 |23 |241 16 32 813 |29 241 16
e O S T o O o e
N e N el el -
R ) O - P € [m = = = |2 "
T e O O O O O P -l - "
R N T N N < i O - o -l
R PO ol L DO 0 o e [ [ [ W w
e G - ol -l ol Tolee i [ lE | e
T R e O e Pl
8736 Vertical | 2% e (8 P e R L Joz g 625 625 |45 625 o
. | eesls [FEFIEISFE |- G B s
v |oe |17 B |10 [1a0 a8 ol | E e
T T e GO A 5 O b 2 A SRR - A - I <l S i
e i Sl A 5 o e 1 e = [ [
N e i il el P e el
7 sSJo Horizontal |1 54:625 31;;25 %2'181 g3g5 ;952 . ?géﬂo 45

* Verlical lype design differs from that shown on the corresponding NEMA size horizontal figure, but dimensions listed apply Lo that figure
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Full Voltage Reversing Contacators and Starters — NEMA
Approximate Dimensions — Class 8702, 8736

@1D 5 r-—A - - C lq—
Ia. ! —
. & | Mounting HDlESJ
s
T E
B G
@ l
e F B N
'blE:DA'—jlfF CJ: 1.50
Figure 4 Figure 5
NEMA Type 1
Dimensions — Inches/mm Wt (Lbs)
NEMA [Class [Fig. c
. A B D E F G H |
Size |No. [No. 8702 8736 8702|8736
IN [mm|IN [om|IN [mm[IN [mm[IN  Jmm[IN [mm|IN [om[IN  [mm|IN [mm|IN Jmm
90-0F 879281 |11.88[302 |11.88[302 [r.41 188 [7.53 191 [o75 [aes [1.0627 [1oe7 [o75 [248 [Losfer |stfs |6 17
2t 3792815 liassfae [14.13[350 [7.56 [192 [7.66 [195 [12.75 (324 [1.06[27 [1.08[27 |1200[305 {1067 |a31fs  [24 [5
3% 187028, 1516|461 |20.16 (741 J0.25 [235 025 1235 [15.50 [304 [1.33[34 [13334 [26.50]673 |1
o : : : ; . ; 3336 |aa|11 [os o8
5 07028 1s  [35.22[895 [46.221174[12.81 [325 [12.03 /328 [3100(787 [211[54 [211[54 |42.00(1067[211]54 |s6[14 [208 [315
6 0702815  [s6.22[020 |62.22 |1580[19.47 405 |19.47 495 400|405
T02 R Floor Mounting
7 B702815  [a.50876 [93.00 [2362[23 50 [597 [23.50 597

1 Standard enclosure has space for a fused control transformer, Form F4T, on Sizes 0-2, except for Size 0 & 1 4-Pole

*  3-Pole only.
& ;
- A
o8 0o NEMA Type 4 & 4X — Stainless Steel
T Dimensions — Inches/mm Hub Dia. (WL:isg)ht
NEMA [Class Fig.
Fe Size |Number |No. W
Ho A B (o] D E F G H I J K L Bot. [Top &(8702 {8736
— o Only |Bot.
lepgwm OF 12.63|7.81 [14.69 256 |7.50 |13.50 |50 |388 |18.41 [166 |2.31 |31 |,
I \ (4”*3_ 1+ |B7O28BTBI6 1557 g 373 [s5  |191 343 (15 |eo |46 |42 [58 [8 [% [V |5 |26
1a.
Mounting Holes 2t arozgpraals (M43 1828 SIS (1256 (751 15,00 138, 388 2008 (172 RS s e | s
| i
Lo , 1816 [8.75 [32.22 [3.08 |12.00 |30.50 |88 [3.69 |26.72 |256 |3.19 |44 |, i
‘ "—L 3% 8roz 6 61 222 [s18 |18 305 [175 |22 TM 670 |65 |81 |11 ¢ [2%2 |%
ax 18.16 956 [32.22 308 |1200|3050 |88 |450 |26.72 |2.56 (319 |44 |, -
g 8736 S a1 |2a3 818 |18 |05 |r7s |22 |11a |s7e |65 |81 |11 [ |2 S i
T . 3522 [12.13 |49.22 [4.11 |27.00 [48.00 |63 459 |4581 (297 |3.50 |56
Fi . 8102 5 |gos 308 |1250 |104 686 |1219 |16 |117 |11e4 |75 |@s |14 [ |3 [300
igure 7 0736 5 [35.22[1294 [49.22 [411 [2700[4800 |63 [541 |[4581 [297 (350 |56 |, - 57
B95 |320 1250 |104 e85 |1219 |16 |137 [1164 |75 [se |14 4 z :
36.22 7013 |19.47
6 870288736 (5 3822|7013 118 oo o 500 {505
LN
34.50 |101.00(23.50
87028873615  |a75" |2565 |597

Standard enclosure has space for a fused conlrol transformer, Form F4T, on Sizes 0-2, excepl for Size 0 & 1 4-Pole devices.

7
T
*  3-Pole only
A

Size 6 & 7 are sheet steel enclosures and are rated NEMA Type 4 only.

NEMA Type 12

Dimensions — Inches/mm Wt (Lbs
NEMA Class (Fig. ( )
; A B lc D E [F & ™ i J
Size |Number |No. 8702 |8736
IN  [mm|IN |mm{IN |mm|IN [mm|IN |mm|IN [mm|IN|{mm|IN |[mm|IN |mm|IN|mm
?I :;gg& 11.88(302 |7.75 [197 13.75(|349 [2.56 |65 |6.75 [171 [12.75]324 | 50113 |366(|93 [18.13|461 |31[8 |23 |24
2t [F792% |7 liass|s7s [7.88 [200 [16.00(a06 [256(65 |9.75 [248 [15.00(381 [s0[13 |s6slen [2125[540 |31 [31 |32
3% 8702 7 [|1816]461 jo.25 235 [3150[800 [3.08[78 [12.00]305 |30.50(775 |50[13 [369[93 [26.72|679 [4a[11 o6 | ..
4% 8736 7 |18.16]461 |9.56 [243 [31.50(800 [3.08|78 [12.00[305 [30.50|775 |50[13 [4.50 (114 [26.72[679 | 44|11 BCE]
5 8702 7 [35.22(895 [13.13[334 [49.00[1245/4.13 105 [27.00(686 [48.00(1219|.50{13 [5.31(135 [45.88(|1165|.56[14 [302 |...
8736 7 [35.22|895 [13.94[354 [49.00(1245/4.13[105 [27.00]686 [48.00[1219].50]13 [6.13[156 [45.88]1165|.56[14 | .. [319
6 87028 5 136 22]020 [52.22|1580|19.47 405 490 495
8736 "
7028 loor Mounting
7 3736 34.50 876 93.00 [2362(23.50 |597

+ Standard enclosure has space for a fused control transformer, Form F4T, on Sizes 0-2, excepl for Size 0 & 1 4-Pole devices.
*  3-Pole only.
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Full Voltage Reversing Contactors and Starters — NEMA
Approximate Dimensions — Class 8702, 8736

A NEMA Type 4X — Watertight and Corrosion Resistant
e E- Glass Polyester Enclosure
e =) /} o
—
NEMA No. of A B C E F
o '®) si Class |Type Pol Fig.
ize es IN mm |IN mm (IN  |mm|IN |mm [IN mm
SBW
0-2 8702/36 [SCW Al 16.88 |429 |9.78 |[248 |22.75 |578 [10.13 |257 |21.50 |546
E o
SDW
SBW
0-2%  [8702/36 [SCW |All 2463 |626 [11.94 |303 |27.00 (686 [17.88 |454 |25.75 |654
O SDW
= . \] SEW
LA =7 R 34 8702/36 [Sp Al 25.81 |656 |11.94 |303 |33.50 (851 [18.50 |470 [32.25 (819
34%  [8702/36 ggw All 32.00 |813 [12.13 [308 [|39.31 (998 (23.88 |607 |38.13 |969
T *  With control power transformer (Form F4T)
B
Te—————J l
Figure 7
NEMA Type 7 & 9 Bolted Enclosure — Figure 8
Dimensions — Inches/mmm=
NEMA Wt
T G H J K L N P Q,R S, LUV
size e (Lbs)
IN mm |IN mm |IN mm | IN mm |IN mm |IN mm |IN mm |IN mm |[IN mm
SBT
0-2 sCT 1425 |[362 |2763 |702 |950 241 [1225 (311 [19.25 [489 |9.63 245 1150 ([292 |2.38 |60 3.13 80 15
SDT
34% SET |50 |62z 4563 [1150 [1375 (349 |2250 [s72 [2750 699 [1375 349 [1538 [391 |344 |87 |40 [102 180
®  Dimensions shown for 2 or 3-Pole devices only.
Space Required
To Remove
*|V UI‘F Top Cover
500 N—’ (o
D"‘" 4 Circuit Breaker Handle not supplied A
1 o on Class 8502 or 8536 - E — :
I : 1/2" NPT for Breather and Drain Li Q- / Rear Seal
_ _ . B L i e B
g T ﬁ
% le—K—>l QJT
' (2) "L" Pipe B H
= b Tap Top and B F i 9
) B-j‘ Botlom L l
—'-|S TL— Threaded T | s 3
Cover 4 gl “~_ Mia. Holes
v M

Mounting for 4 Bolts

Figure 8

Enclosure / R T
Circuit Breaker -

Ovatiapd Operational Handle —
Reset

(Add 1.00 Inch To
Overall Width)

Combination Form Only

/

Space Required To Figure 9
Remove Bottom Caver
NEMA 7 & 9 SPIN TOP® Enclosure — Figure 9
NEMA Dimensions — Inches/mm Wit
< Type — — — —

Size A |Bx [Bt |Cx |ct |D |Ex |Et |F |G* |Gt |(Hx [Ht |J* (Jt [k L m |N |P [R |(Lbs)
01 SBR [12.00 (41.06 |46.13 [68.06 |79.13 |16.75 |7.25 (1225 |[7.69 |26.13 |26.13 |3.00 |9.00 [2400 (2400 (850 |2.06 |9.38 |525 |1.50 |.38 70
SCR (305 1043|1172 |1729 |2010 [425 184 an 195 664 664 76 229 610 610 216 |52 238 133 38 10
5 SOR 16.13 (48.50 |50.50 [81.50 |85.00 |20.25 {1213 [9.13 |863 |27.75 |32.75 |8.00 |4.50 |25.00 (30.00 |12.00 |12.63 |11.00 |550 |2.50 |.38 100

410 1232 11283 (2070 |2159 [514 308 232 219 705 832 203 114 635 762 305 321 279 140 64 10
% SER |Consult Local Square D Field Office
* Without control transformer.
1 With control transformer (Form F4T).
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Class 8702 Type WF
Reversing Vacuum
Contactor

File E78351

CCNNLDX2

File LR60S05
® Class 3211-04

Auxiliary Contact Units

Additional auxiliary contact units may be added to
the Size 4 and 5 reversing contactors in the field.
A maximum of 2 units may be added to the Size 4;
a maximum of 1 unit may be added to the Size 5.
No additional units may be added to the Size 6,
however, 1 N.O.and 1 N.C. circuit are available on
each forward and reverse contactor for customer
use.

GENERAL INFORMATION

Class 8702 Type W reversing vacuum contactors
are a new addition to the Square D line of
contactors. These reversing contactors are used
to switch capacitors, transformers and electric
motors where overload protection is separately
provided. Type W reversing vacuum contactors
are designed for operation at 600 Volts, 50/60
Hertz.

By design, these contactors are well suited to
heavy-duty applications in harsh environments.
The power contacts are sealed in ceramic tubes,
called vacuum interrupters or vacuum bottles,
where the air has been evacuated. Arc quenchers
are not required because any arc formed between
opening contacts is not sustained due to the
presence of the vacuum. The arc is extinguished
when the current crosses zero after the contacts
are opened, therefore the arc typically does not

Full Voltage Contactors — NEMA

Application Data, Selection — Class 8702

survive more than one half cycle. There is one
vacuum interrupter or bottle per pole, therefore a
three pole contactor has three vacuum
interrupters or bottles. The power contacts are not
affected by ambient conditions or contamination.
This provides for long life and reliable operation in
harsh applications.

Altitude

The reversing vacuum contactor is designed to
tolerate normal barometric pressure variances up
to 6600 feet above sea level. If the contactor is to
be used above 6600 feet above sea level, please
consult the factory.

Termination Means

The Size 4 reversing vacuum contactor is
supplied with line and load side lugs. The Size 5
and 6 reversing vacuum contactors are supplied
without line and load side lugs. Class 9999 Type
LUWS and LUWS lug kits are available for the Size
5 and 6 contactors. These kits include six lugs and
the necessary mounting hardware.

Auxiliary Contacts

An auxiliary contact block, Class 9999 Type
WX11, with one normally-open contact and
normally-closed contact is used with Size 4, 5 and
6 vacuum contactors.

Class 8702 - Full Voltage Reversing Vacuum Contactors (Horizontal Only)
3-Pole Polyphase — 600 Volts AC Maximum (50-60 Hertz)

OpenT
NEMA Size Enclosad . [Locied Rotor: 1o voms Max. HP * Coil Voltage |00
Ampere Rating | Current (Amps) Type
200 40 120 WFO3V025
230 50 240 WFQO3V03
4 135 1080 380 75 120 WFQO3v02S
460 100 480 WFO3V06
575 100 600 WFO3vV07
200 75 120 WG0O3v02s
230 100 240 WGO3V03
9 270 2160 380 150 120 WG03V02s
460 200 480 WGO3V06
575 200 600 WGO3V07
200 150 120 WHO3V028
230 200 240 WHO3V03
6 540 4320 380 300 120 WHO3V02S
460 400 480 WHQO3V06
575 400 600 WHO3VO07
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Full Voltage Contactors — NEMA
Selection — Class 8702

Class 9998 — Replacement Coils for Class 8502 and 8702 Vacuum Contacto

rs
Suffix Number (Complete Coil Number Consists of Class and Type
Hertz
Followed by Suffix Number)
Size Type Poles Class & Type
50 120 Volts 240 Volts 480 Volts 600 Volts
60 110 Volts 220 Volts 440 Volts 550 Volts
4 WF 9998WF
5 WG All 9998WG 120 240 480 600
6 WH 9998WH
Class 9999 — Vacuum Contactor Kits
For Use With
Kit Description Lisis 80
Type Size Type
Auxiliary Contacts, Non-Convertible
WEWH 146 | 4.N.0. & 1-N.C. Isolated Contacts el
Coil Circuit Auxiliary Contacts
WF 4 1-N.O. & 1-N.C. Isolated Contacts, Delayed Break 9999WCX11
WG-WH | 56 1-N.C. Isolated Contact 9999WLX01
Lug Kits
WG 5 (6) lugs included 9999LUWS
WH 6 (6) lugs included 9999LUWE
Auxiliary Contact Ratings — NEMA A600, R300
Description Voltage Make Break
120-600 Vac 7200 VA 720 VA
et e " 72-120 Vac 60 A 720 VA
#231 an 28-72 Vac 60 A 10A
28-300 Vac 28A 28 VA
. 4. . 4.20
44 3y ~2B0m S i T [+ itz 2ecess for
! | 89 | {3} Mig. Holes 11 Interlock ~ Overtravel | — Auxiliary
+ o T T— _Gauge Contact
6.88

Rear View
Drilling Plan

Front View

Class 8702 WF

Size 5 Reversing Contacior Outhine w

Class 8702 WG
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Side View

Class 8702 WH
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AC Multispeed Magnetic Starters

Application Data — Class 8810, 8811, 8812

Typical Schematic Diagrams

iSwop  Highs ¥ s H L oLoL

L1

L2
L3

[
Tt In lH 1H

ot Tolot ?}LEO%@L

T T2 T3 T6 T4 TS5
A30064-448

2-Speed Consequent Pole Constant Horsepower
NEMA Size 0-4
Sizes 5, 6 & 7 Use Special Circuitry

1 Stop Higha "5 H L ool

L1
L2

2 O O (S R R
otTotTor TouToL Tow

HY H

T1 T2 T3 T6 T4 T5

2-Speed Consequent Pole Constant or Variable Torque
NEMA Size 0-4
Sizes 5, 6 & 7 Use Special Circuitry

;Sop High 4 M g H L oLOL

L1
Lz

L3 ! J_L IL 1H J_H 1H

A

T1 T2 T3 T11 712 T13

A30064-442

2-Speed Separate Winding Constant HP, Constant Torque

and Variable Torque NEMA Size 0-4
Sizes 5, 6 & 7 Use Special Circuitry

Multispeed motors are available in two basic versions:

+ Consequent pole

+ Separate winding

A separate winding motor has a winding for each speed while a consequent
pole motor has a winding for every two speeds (three speed motors have two
windings). The motor connections (and thus the types of controllers) for two
speed starters are exemplified by the schematic diagrams shown to the left.
Note that consequent pole two speed controllers involve a 5-pole and a
3-pole starter while separate winding controllers have two 3-pole starters.

Separate winding motors are usually chosen when flexibility is important,
since the speeds of a consequent pole motor are usually limited to a 2/1 ratio;
a broad range of speeds can be obtained on a separate winding motor.

Both consequent pole and separate winding motors are available in three types:

» Constant horsepower

+ Constant torque

+ Variable torque

Typical applications for these different types of motors are shown below.
NOTE: For detailed information involving the technical aspects of flexibility of

the starters used in the multispeed controllers, see Classes 8702, 8736 and
8810 application data.

Typical Applications

Constant H.P.
+ Spindles
+ Cutting Tools

— Lathes
— Saws

Constant Torque

+ Conveyors

« Mills

+ Dough Mixers
Reciprocating Pumps

Variable Torque

+ Fans
» Centrifugal Pumps

Speed Selection

The speed of a squirrel cage motor is directly proportional to the power
supply frequency and inversely proportional to the number of poles in the
stator winding. With the frequency constant, motor speed is determined by
the number of poles.

(120) (Flequw\cy)

(RPM) Speed = ——
No of Pn!eq
TxS Where
Horsepower = T = Torque in Lb F1

5250 S - Speedin RPM

40
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Special Pilot Lighting

1Step High s % 5 4 L oLoL

To Power Circuit ———»

A30080-017
One pilot light “ON"

1Stop  High 4 lﬂ 5 H L oLoL

+—— To Power Circut ———»
A30080-018
One pilot light “OFF"

1Stop  High 4 9% 5 H
o

i
2 0.

Toe Power Circuit
A30080-015
Two pilot lights “L” and “H”

Iy
H—i
e—— To Power Circuit

A30080-016
Two pilot lights "ON" and "OFF"

(4——————— To Power Circuil —————

A30080-019
Three pilot lights “L", "H" and "OFF”

AC Multispeed Magnetic Starters
Application Data — Class 8810, 8811, 8812

ADDITIONAL FEATURES
Special Relays for Non-Reversing and Reversing Multispeed Starters
General

Standard starters are not equipped with any special relays to require starting
at lowest speed, progressive acceleration or deceleration through each
speed, etc. However, when the type of motor or characteristics of the load
involved make certain starting or control sequences necessary, four types of
relays/timers are available to accomplish the required function.

Form R1 Compelling Relay

This relay makes it necessary for the motor to be started at low speed before
any higher speed can be selected. Pressing any push button except the low
speed will not start the motor. This arrangement insures that the motor will
always start the load at low speed. The stop button must be pressed before
it is possible to change from a higher to a lower speed.

Form R2 Accelerating Relay/Timer

When the starter is equipped with Form R2 accelerating relays, the ultimate
speed is determined by the button which is pressed, but the starter will start
the motor at low speed and then automatically accelerate it through
successive steps until the selected speed is reached. Definite time intervals
must elapse between each speed change. Individual timing relays are
provided for each interval, and all are adjustable. The stop button must be
pressed before it is possible to change from a higher to a lower speed.

Form R3 Decelerating Relay/Timer

This is similar in action to Form R2 accelerating relays, except that they
function to prevent immediate transfer from a higher to a lower speed. A
definite time interval, preset on the timer, must elapse between each speed
change.

Form R10 Antiplugging Relays/Timers

If it is necessary to have an imposed time delay when transferring from the
forward to the reverse direction or reverse to forward, then Form R10 should
be included in the form designation of the reversing multispeed starters.
This provides up to a 60 second delay in the transfer of the direction of the
motor, and can help prevent damage which could result from plugging.

41
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AC Two Speed Magnetic Starters
Line Voltage — with Melting Alloy Overload Relays — Class 8810

42

Class 8810, Type S
in NEMA Type 1 Enclosure

Q)
@

File E78351
CCN NLDX

File LR60905
Class 3211-04

Line voltage type, ac two speed starters are designed to control reconnectable squirrel cage motors to
operate at two different constant speeds, depending upon their construction. The use of an automatic
starter and proper control station permits greater operating efficiency and offers protection to both motor
and machine against improper sequencing or too rapid speed change. Protection against motor
overload in each speed is provided by an overload relay block which accepts three (3) thermal units.

Class 8810 Non-reversing — Two Speed — 50-60 Hertz — 600 Volts Maximum

Maximum Polyphase Horsepower Watertight and For Hazardous
Ratings General |Dusttight Locations Class | Dusttight and
Purpose |Enclosure Groups C& D Driptight Opéi
Type NEMA Constant Constant Torque |Enclosure |(Stainless Steel) |Class |i Industrial Use T pe
of Size  |Horsepower or Variable NEMA  [(Sizes 0-5only) |Groups E, F & G |Enclosure ype
Motor Motors Torque Motors  |Type 1 Size 6 Sheet Steelm NEMA Types NEMA Type 12t
NEMA Type 4 7 and 9e
200V|230V i 200V|230V o Type Type Type T Ty
575V 575v| YP yp yp! ype ype
Single Winding (Consequent Pole) 5-Pole - 3-Pole
0 2 2 3 e - SBG-1 SBW-1a SBA-1a SBO-1
1 5 5 7% .. |SCG1 SCW-1a SCR-1e SCA-1a SCO-1
Constant |2 7% (10 |20 ... |SDGA1 SOW-1 SDR-1e SDA-1 SDO-1
HE 3 20 (25 |40 .. |SEG-1 SEW-1 SER-1e SEA-1 SEO-1
4 30 (40 (75 ... |SFG1 SFW-1 - SFA-1 SFO-1
5 60 |75 |150 ... |S6G-1 SGW-1 SGA-1 SGO-1
6 100 |150 (300 .. |SHG-1 SHW-1 SHA-1 SHO-1
i 0 5% 3 5 SBG-2 SBW-24 2% SBA-2a SBO-2
Conslant |4 - 7% 7% |10 SCG-2 SCW-2a SCR-2e SCA-2a SCO-2
Torque |2 ; 10 |15 |25 |SDG-2 SDW-2 SDR-2e SDA-2 SDO-2
or 3 ’ 25 30 (50 |SEG-2 SEW-2 SER-2e SEA-2 SEO-2
Variable |4 . 40 50 100 |SFG-2 SFW-2 o SFA-2 SFO-2
Torque |2 - 75 |100 [200 [SGG-2 SGW-2 SGA-2 SGO-2
6 o s . |50 |200 |400 |[SHG-2 SHW-2 SHA-2 SHO-2
Two Winding (Separate Winding) 3-Pole - 3-Pole ¢
0 2 2 3 - SBG-3 SBW-3a ; SBA-3a SBO-3
1 S 7% i SCG-3 SCW-3a SCR-3e SCA-3a SCO-3
2 7% |10 |20 : SDG-3 SDW-3 SDR-3e SDA-3 SDO-3
Constant |3 20 25 40 SEG-3 SEW-3 SER-3e SEA-3 SEQO-3
HP+ 4 30 40 |75 : SFG-3 SFW-3 SFA-3 SFO-3
5 60 75 150 i SGG-3 SGW-3 SGA-3 SGO-3
6 100 [150 |300 : SHG-3 SHW-3 SHA-3 SHO-3
7 ... |225  |450 s SJG-3 o SJA-3 SJO-
0 3 SBG-4 SBW-4a SBA-4a SBO-4
Conslant |1 v T SCG4 SCW-44 SCA-d44 SCO-4
Torque |2 10 15 SDG-4 SDW-4 SDA4 SDO-4
b 3 25 (30 SEG-4 SEW-4 SEA-4 SEO-4
4 40 (50 SFG-4 SFW-4 SFA-4 SFO4
Variable |5 75 (100 SGG-4 SGW-4 SGA-4 SGO-4
Torque ¢ |6 . 150  |200 SHG4 SHW-4 SHA-4 SHO-4
7 300 600 [SJG-4 SJA4 SJO-4

+ Type numbers shown for three phase separate winding motor starters apply only when motor windings are wye connected. When molor windings are

connecled open della use three phase consequent pole motor starters.
Separate NEMA Type 4 and 12 enclosures available.

NEMA Type 12 enclosures may be field modified for outdoor applications
NEMA Type 4X enclosures available, consull local Square D field office.

o m + p

Addition of forms to standard NEMA Type 7 and 9 enclosed devices is limited. Consult local Square D field office.

380 Volts, 50 Hertz — above type numbers will
apply to starters for 380 volt, 50 hertz but the
selection by NEMA size must be based on the
horsepower ratings in the following table:

NEMA Size 0 1 4 3 4 5 6

Conslant Horsepower 3 7% | 20 40 60 100 | 200

Constant or Variable

Torque Horsepower 150

300

Thermal Units

Thermal units should be ordered separately. See
Thermal Unit Selection Index. Do not use
horsepower rating(s) for thermal unit
selection. All three phase two speed magnetic
starters require six (6) thermal units, three per
speed. Use nameplate FLC's (Full Load
Currents) from motor nameplate.

Special Features — See Factory Modifications
and Forms, Catalog 9999CT9701.

Dimensions — See Pages 49-52.

Field Modification Kits — See Catalog
9999CT9701 Section.

Class 8810, 8811 and 8812 multispeed starters,
both non-reversing and reversing versions, are

available with either circuit breaker or disconnect
switch. Refer to Factory Modifications and Forms
for Form numbers and price additions.

How to Order:

To Order Specify:

Catalog Number

+ Class Number

+ Type Number

- Coil Voltage Code
= Form(s)

Class

Type

Coil
Voltage
Code

Form(s)

[ ] [ ] [vos ][5 |
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AC Reversing Two Speed Magnetic Starters
Line Voltage Type — with Melting Alloy Overload Relays — Class 8810

Class 8810 AC reversing two speed starters combine the functions of reversing and speed selection in one controller. The units
are electrically and mechanically interlocked, and include motor running overcurrent protection. Typical applications include
conveyors, drilling and tapping machines, and cooling tower fans. Many of these applications also require the special relay features.

Class 8810 — Reversing — 50-60 Hertz — 600 Volts Maximum

Maximum Polyphase Ratings Reversing In One Speed Only Reversing In Both Speeds
Genarat Dusttight and P Dusttight and
C tant n Driptight Industrial Driptight Industrial
Type NEMA |-°nstan Constam Tormjye Purpose ptig Open |Purpose i Open
Horsepower or Variable Use Enclosure Use Enclosure
of Motor Size Enclosure Type |Enclosure Type
Motors Torque Motors NEMA Type 1 NEMA Type 12 NEMA T 1 NEMA Type 12
b (Type 3 and 3R)¢ ype (Type 3 and 3R)¢
200V 230V [460-575V|200 V |230 V (460-575 V|Type*x Type * Typex |Type Type Type
0 2 2 3 o o SBG-21 SBA-21 SBO-21 |SBG-31 SBA-31 SBO-31
Single Winding |1 5 5 7% . . SCG-21 SCA-21 SCO-21 |SCG-31 SCA-31 SCO-31
Constant 2 7% |10 20 o SDG-21 SDA-21 SDO-21 |SDG-31 SDA-31 SDO-31
3 20 25 40 S .. SEG-21 SEA-21 SEO-21 [SEG-31 SEA-31 SEO-31
Horsepower 4 30 40 75 S . SFG-21 SFA-21 SFO-21 [SFG-31 SFA-31 SFO-31
5 60 75 150 . SGG-21 SGA-21 SGO-21 |SGG-31 SGA-31 SGO-31
Single 0 3 3 5 SBG-22 SBA-22 SBO-22 |SBG-32 SBA-32 SBO-32
Winding 1 Ve |T¥% |10 SCG-22 SCA-22 SCO-22 [SCG-32 SCA-32 SCO-32
Constant 2 10 15 25 SDG-22 SDA-22 SDO-22 |SDG-32 SDA-32 SDO-32
3 25 30 50 SEG-22 SEA-22 SEOQ-22 |SEG-32 SEA-32 SEO-32
Torque or 4 gk : 40 50 100 SFG-22 SFA-22 SFO-22 |SFG-32 SFA-32 SFO-32
Variable Torque |5 = 75 100 [200 SGG-22 SGA-22 SGO-22 |SGG-32 SGA-32 SGO-32
0 2 2 3 . SBG-23 SBA-23 SBO-23 |SBG-33 SBA-33 SBO-33
1 5 5 7% . SCG-23 SCA-23 SCO-23 |SCG-33 SCA-33 SCO-33
Constantt 2 7% |10 20 5 i 5DG-23 SDA-23 SDO-23 |SDG-33 SDA-33 SDO-33
Horsepower 3 20 25 40 S e SEG-23 SEA-23 SEQ-23 |SEG-33 SEA-33 SEO-33
4 30 40 75 3 SFG-23 SFA-23 SFO-23 |SFG-33 SFA-33 SFO-33
5 60 75 150 gt : SGG-23 SGA-23 5G0-23 [SGG-33 SGA-33 SGO-33
0 3 3 5 SBG-24 SBA-24 SBO-24 |SBG-34 SBA-34 SBO-34
Constantt 1 % 7w |10 SCG-24 SCA-24 SCO-24 |SCG-34 SCA-34 SCO-34
Torchae of 2 10 15 25 SDG-24 SDA-24 SDO-24 |SDG-34 SDA-34 SDO-34
: 3 25 30 50 SEG-24 SEA-24 SEO-24 |SEG-34 SEA-34 SEO-34
Variable Torque |4 - i 40 |50 100 SFG-24 SFA-24 SFO-24 |SFG-34 SFA-34 SFO-34
5 : ] 75 100 |200 SGG-24 SGA-24 SGO-24 |SGG-34 SGA-34 SGO-34

t Prices and Type numbers shown for three phase, separate winding motor starters apply only when motor windings are wye connected. When motor windings are connected open delta use
the prices shown for consequent pole motor starters.

4 Specify the speed which requires reversing by adding an L (low) or an H (high) after the type number, e.g. A Class 8810 Type SBG-21 with reversing in low anly would be ordered as a Class
8810 Type SBG-21L.

+ NEMA Type 12 enclosures may be field modified for outdoor applications. For details refer to Class 9991,

Typical Elementray Diagrams

. 3 Stop High, Y% . W L oL
2 L1 L2 L3 1 Slop 4 15
High Si r >
4 1 b
3 21 T T 43 T 1 i ... High
Low High Low B 2 13
10 H
Stop
1 L1
3 Wirel L2
Control
Alarm —1
COM 5oL (If supplied) o L3
T12 T1 T3 4 it lL I 1w lH v
cOM oL oLlotlor Totlo Tou
T T3 72 n;J Ti2 113 T T2 T2
1.20r3 OLR
1.2 %ﬁgti Speed [L1 |12 [13 [Open | Contacls T2 13 Inma2 mns
Low T1 | T2 |73 | T11,T12,T13
High  |T11 |[T12|[T13[ 11, 72. 13
How to Order: Thermal Units
To Order Specify: Catalog Number : "
_ — Thermal units should be ordered separately. See Thermal Unit
* Class Number Class Type Coil Form(s) 5 s
«Type Number Voltage Selection Index. Do not use horsepower rating(s) for
:E;rlny(c:}taqe Code Code thermal unit selection. All three phase two speed magnetic
[ 8810—| | scos | [ Vo8 H PWSJ starters require six (6) thermal units, three per speed. Use

nameplate FLC's (Full Load Currents) from motor nameplate.
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AC Two Speed Magnetic Starters
Line Voltage — with Melting Alloy Overload Relays or Solid State Overload Relays — Class 8810

Class 8810 — Non-Reversing — Horizontally Arranged Starters
atGlass Polyester Watertight, Dusttight and Corrosion Resistant Enclosure
50-60 Hertz — 600 Volts Maximum

. . For Consequent | For Separate
Type of NEMA | Maximum Horsepower Ratings Pole Motors Winding Motors
Motor Size
200V 230V 380V 460-575V Type Type

0 2 2 3 3 SBW-51 SBW-53
Constant 1 5 5 TV v SCW-51 SCW-53

2 7% 10 20 20 SDW-51 SDW-53
Forsopower 3 20 25 40 40 SEW-51 SEW-53

4 30 40 60 75 . SFW-53
Constant 0 3 3 5 5 SBW-52 SBW-54
Torque or 1 TV % 10 10 SCW-52 SCW-54
Variable 2 10 15 25 25 SDW-52 SDW-54
Torque 3 25 30 50 50 SEW-52 SEW-54

4 40 50 75 100 e SFW-54

A NEMA Type 4X hubs are included with each starter at no additional cost.
¥ Combination features available — consult factory.

Vertically Arranged, Open Type, Two Speed Starters

Vertically arranged starters are used where width limitations prevent the use of the conventional
horizontally arranged device. Such starters may be used to advantage in threaded NEMA Type 7
explosion-proof enclosures, and in multi-motor panels in which other equipment within the enclosure
used limits the available width.

These starters have all the features of the standard horizontally arranged devices, but the two
contactors are in a vertical arrangement. These starters are offered in open type construction only.

Class 8810 — Non-Reversing — Vertically Arranged Starters — 50 or 60 Hertz — 600 Volts Maximum

. . For Consequent | For Separate
Type of NEMA. | Maxeuy Horsepower, Eatings Pole Motors Winding Motors
Motor Size
200V 230V 380V 460-575V Type Type
0 2 2 3 3 SBO-11 SBO-13
1 5 5 7% 7% SCO-11 SCO-13
Foosn P) % 10 20 20 SDO-11 SDO-13
ERRROEE 3 20 25 40 40 SEO-11 SEO-13
4 30 40 60 75 SFO-11 SFO-13
Eonsian 0 3 3 5 5 SBO-12 SBO-14
St 1 7% 7% 10 10 SCO-12 SCO-14
ook 2 10 15 25 25 SDO-12 SDO-14
Torque 3 25 30 50 50 SEQ-12 SEO-14
4 40 50 75 100 SFO-12 SFO-14

How to Order:

To Order Specify: Catalog Number
+ Class Number Class Type Cail Form(s)
» Type Number Voltage
+ Coil Voltage Code Code

+ Form(s) = T
8810 SCOo8 ] [ VO6 '] P1S

Thermal Units

Thermal units should be ordered separately. For selection of thermal units, refer to the Catalog Thermal
Unit Selection Index, Digest or Bulletin SM-416, entitled “"Application and Selection of Overload Relays.”
Do not use horsepower rating(s) for thermal unit selection. All three phase two speed magnetic starters
require six (6) thermal units, three per speed. Use nameplate FLC’s (Full Load Currents) from motor
nameplate.
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AC Two Speed Magnetic Starters

Line Voltage — with Melting Alloy Overload Relays or Solid State Overload Relays — Class 8810

Special Arrangements with Three Devices

Three Type S Contactors can be mechanically
interlocked so that only one contactor can be
energized at any one time. The mechanical
interlock, pictured in Figure 2, is an interference
(non-jamming) type locking at the beginning of the
stroke of any contactor.

Factory assembled units are listed in the table
below. Figures 1 and 2 show factory assembled
and wired devices. All contactors are both
electrically and mechanically interlocked. The
class and type numbers listed only cover the
contactor and/or starter mounting arrangement,
NEMA size of the devices, and the number of
poles. A power and control wiring diagram must
accompany each order. Additional electrical
interlocks are available factory (or field) installed
in the locations shown in Figure No. 2 and Table
No. 2, Page 52. 8810 starters are supplied with

melting alloy type thermal overload relays.

For customer assembled units, the basic A el e S

mechanical interlock and base assembly can be No. No -
purchased separately. Standard Class 8502 C;m | cDZm :
contactors and Class 8536 starters are used in B ' Di F '

the locations and pole arrangement shown. If - -

Class 8536 starters are used, it is necessary to

mount a Class 9999 Type SO bracket below the L OL-1 J l oL-2 [ omJ
overload block to give the block support. - - - _—

For electrically interlocking customer assembled Figure 2

units a Class 9999 Type SX-12, normally closed Contactor, overload and external electrical
internal interlock and/or a Class 9999 Type Sx-7, ~ interlock positions

normally closed external interlock can be used.
Three Mechanically Interlocked Contactors and Starters — Factory Assembled

Contactor Position — See Figure 2
No. 1 Contactor No. 2 Contactor No. 3 Contactor g\er:rload ?:‘Tn:ea: of
Class|Type |Size and Poles Size and Poles Size and Poles Posilyion Units
NEMA Size 1 |NEMA Size 2 [NEMA Size 1 [NEMA Size 2 [NEMA Size 1 [NEMA Size 2 See Fig.3 |Reauired
No. of Poles |No. of Poles |No. of Poles |No.of Poles |No. of Poles |[No. of Poles 9- 9
SCO-41|3 3 3
SCO-42 14 . 3 3
SCO-43|.. 3 3 3
8810 |sco-44).. 4 3 3 oL283 |6
SDO-41].. 3 2, 3 3
SDO-421. .. 4 . i3 3
SCO-45[3 3 . 5
SCO-46 |4 3 9
SCO-47 3 3 5
8810 |scp.4g 4 3 ) 5 OL-28-3 6
5D0-43 3 e 3 5
SDO-44 4 .. 3 5
Ordering Information Required (b) Wired per diagram

(which must accompany order)

(c) All coils — 120 volts, 60 hertz

(d) Additional electrical interlocks:
C—NO,E—N.., and J—N.O.

1. Order complete factory assembled devices by
class and type number from table above.
2. Supply wiring diagram for power and control

i I g
CZ:Z?:: ggﬁg;ftgf;anggspaﬁ??;gﬂ%ﬁovers 6. For customer assembly of three mechanically
9 9 interlocked devices, order the mechanical
arrangement.

interlock and overload relay mounting

3. Voltage and frequency of contactor coils. brackets by class and type numbers.

4. Select additional factory assembled electrical

interlocks from table on Page 47 specifying Thermal Units
:gtﬁr}g(:}érpﬁsglon letter and whether interlock Thermal units should be ordered separately. For

selection of thermal units, refer to the Catalog
Thermal Unit Selection Index R Digest. Use the
motor nameplate FLC's (Full Load Currents) to
select thermal units.

5. Example of ordering information required on
factory assembled devices:
(a) Class 8810 Type SCO-45

45
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Three and Four Speed AC Magnetic Starters
Line Voltage — with Melting Alloy Overload Relays — Class 8811, 8812

Class 881 and 8812 line voltage starters are designed to control 3 and 4 speed motors, respectively.
The use of an automatic starter and proper control station permits greater efficiency. The addition of
compelling relays to a starter gives protection to both the motor and the machine against an improper
sequence or a too rapid change in speed. The motor is protected against excessive operating currents
by overload relay blocks (one for each motor speed) each of which accepts three (3) thermal units. While
the starters listed are for use with consequent pole motors only, separate winding motor starters are
also available upon request.

Class 8811 — Three Speed AC Magnetic Starters — Consequent Pole, 2 Winding
600 Volts Maximum — 50-60 Hertz

Watertight and Dusttight and Driptight
General Purpose ;
. Dusttight Enclosure Industrial Use Enclosure |Open
Type of |NEMA |Maximum Horsepower |Enclosure
Mot si NEMA Type 1 (Stainless Steel) NEMA Type 12 Type
otor ize ype NEMA Type 4 (Type 3 and 3R}t
200V |230V |460-575V [Type Type Type Type
0 2 2 3 SBG-1 SBW-1 SBA-1 SBO-1
Coratt 1 5 5 7% SCG-1 SCW-1 SCA-1 SCO-1
Fioteanonar 12 7% |10 20 SDG-1 SDW-1 SDA-1 SDO-1
P 3 20 25 40 SEG-1 SEW-1 SEA-1 SEO-1
4 30 40 75 SFG-1 SFW-1 SFA-1 SFO-1
0 3 3 5 SBG-2 SBW-2 SBA-2 SBO-2
Constant 1 T Ve 10 SCG-2 SCW-2 SCA-2 SCO-2
T 2 10 15 25 SDG-2 SDW-2 SDA-2 SDO-2
9 3 25 30 50 SEG-2 SEW-2 SEA-2 SEO-2
4 40 50 100 SFG-2 SFW.2 SFA-2 SFO-2
0 3 3 5 SBG-3 SBW-3 SBA-3 SBO-3
Variabl 1 7% 7% 10 SCG-3 SCW-3 SCA-3 SCO-3
Ts:'auee 2 10 15 |25 SDG-3 SDW-3 SDA-3 SDO-3
“ 3 25 30 50 SEG-3 SEW-3 SEA-3 SEO-3
4 40 50 100 SFG-3 SFW-3 SFA-3 SFO-3
Class 8812 — Four Speed AC Magnetic Starters — Consequent Pole, 2 Winding
600 Volts Maximum — 50-60 Hertz
igh Dusttigh iptigh
General Purpose Water}ng t and usmg_ t and Driptight
. Dusttight Enclosure Industrial Use Enclosure |Open
Type of |NEMA |[Maximum Horsepower |Enclosure
Motar Size NEMA Type 1 (Stainless Steel) NEMA Type 12 Type
NEMA Type 4 (Type 3 and 3R)t
200V |230V |460-575V |Type Type Type Type
0 2 2 3 SBG-1 SBW-1 SBA-1 SBO-1
Constais 1 5 5 7% SCG-1 SCW-1 SCA-1 SCO-1
Horseoower |2 7% |10 20 SDG-1 SDW-1 SDA-1 SDO-1
P 3 20 25 40 SEG-1 SEW-1 SEA-1 SEO-1
4 30 40 75 SFG-1 SFW-1 SFA-1 SFO-1
0 3 3 5 SBG-2 SBW-2 SBA-2 SBO-2
St P ™ |t [0 S5CG-2 SCW-2 SCA-2 SCO-2
e 12 10 |15 |25 SDG-2 SDW-2 SDA-2 SDO-2
ome 3 25 |30 |50 SEG-2 SEW-2 SEA-2 SEO-2
4 40 50 100 SFG-2 SFW-2 SFA-2 B SFO-2
0 3 3 5 SBG-3 SBW-3 SBA-3 SBO-3
Viariabi 1 e 7% |10 5CG-3 SCW-3 SCA-3 SCO-3
T"”a S 10 [15 |25 SDG-3 SDW-3 SDA-3 SDO-3
DI 3 25 |30 |50 SEG-3 SEW-3 SEA-3 SEO-3
4 40 50 100 SFG-3 SFW-3 SFA-3 SFO-3

t NEMA Type 12 enclosures may be field modified for outdoor applications.

Thermal Units

Thermal units should be ordered separately. For selection of thermal units, refer to the Catalog Thermal
Unit Selection Index R Digest. All starters require the use of three (3) thermal units for each speed of
the motor. Do not use the horsepower rating(s) for selection. Use nameplate FLC’s (Full Load Currents)
from motor nameplate.

How to Order:

To Order Specify: Catalog Number
- Class Number Class Type Caoil Form(s)
+ Type Number Voltage
+ Coil Voltage Code Code
File E78351 X Fg:mts,"qe 9
CCN NLDX ‘ I 8810 J l SCo8 | | VO6 i l P1S |
File LR6090S
SBW Class 3211-04
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Application Data for Types SB-SH

Form Designations for Factory Installation of Electrical Interlocks

AC Multispeed Magnetic Starters
Application Data — Class 8810, 8811, 8812

Additional Electrical Interlocks on High Starter

Standard Change N.O.
(No Additional | Holding Circuit 1N.O. |[1N.C. |2N.O. [1N.O.-1N.C. |2ZN.C.
Interlocks) Interlock to N.C.
& IS"“"faLd (No Additional X01 X02 X03 X05 X06 X07
é nterlocks)
B Change N.O. Holding &
25 | Circut Interlock to N.C. X10 X11 X12 X13 X15 X16 X17
&8 [ino x20 X21 X22 x23 X25 X26 X27
oz
23 |inc X30 X31 X32 X33 X35 X386 X37
g § [2no0. X50 X51 X52 X53 X55 X56 X57
§ 1N.O-1NC X80 X61 X62 X63 X65 X66 X67
<
2N.C. X70 X71 X72 X73 X75 X76 X77

Control Transformer Selection

Maximum Number of Auxiliary Units

Maximum number of auxiliary units
on each contactor, forward or
reverse, (in addition to internal
holding circuit and electrical
interlocks).

4 single circuit external interlocks (N.O.or N.C.)

1 single circuit external interlock (N.O. or N.C.)
plus 1 attached timer (ON or OFF delay).

2 single circuit external interlocks (N.O. or N.C.)

2 single circuit external interlocks (N.O. or N.C.)

1 single circuit external interlock plus 1
attached timer (ON or OFF delay).

Consult local Square D field office

The following table gives the proper size control NEma  |No-of
transformer to be used with a given reversing Size gc"eﬁ of
device, with or without additional electrical (Type) Cas'°
i A ontactor
interlocks or timer.
* 00.0,1
HEMA Type RG.of Potes | TnefOimeE and 2 20r3
Size Class 9070 Type (SA, SB,SC
0.1&2 |SB,SC&SD |Any EQ-2 or GO-2 and SD)
3 EO-3 or GO-3
3 SE 3,4,5and 6
485 EO-4 (SE, SF, SG|Any
and SH)
4 SF Any EO-4
5 SG Any - 7(84) Any
6 SH Any t
Z SJ Any 1
* If a different manufacturer’s transformer is to be used, check its

suilability for use with coil loads. See inrush and sealed VA ralings
of the contactor coil.

4 Slandard engineering practice for Size 5 contaclors is to use a
Class 9070 Type EO-1 transformer and Class 8501 Type DO-20
control relay.

+ A Class 9070 Type EO-352 transformer is an inlegral part of the
Size 6 conirol circuit providing 120 volt control circuit voltage as
slandard on devices wired for common control

t A Class 9070 Type EO-19-S2 transformer is an integral part of the
size 7 control circuit providing 120 volt control circuit voltage as
standard on devices wired for common control

AC Magnet Coils for AC Contactors and Starters

Devices Using Coil Suffix Numbers (Complete coil part number consists of specification number followed by
Coil Speci-  |suffix number as 31041-400-51.)
NEMA fication 120 V/60 Hz 240 V/60 Hz, 480 V/60 Hz 600 V/60 Hz
Size Type|Poles NuibaF 24 VI60 Hz 110V/50 Hz 208 V/60 Hz|220 V/60 Hz 220 V/50 Hz 277 VI60 Hz 440 V/50 Hz|550 V/50 Hz
a0 SA Al 31041-400- |20 42 48 4 51 52 60 [62
0 SB  |All 31041-400- [20 42 48 4 51 52 60 62
1 sC |an 31041-400- |20 42 48 I 51 52 60 62
'2_ w P 31063-409- |16 38 m 3 a7 19 57 60
4.5  [31063-400- [16 38 44 3 47 49 57 60
. s P 31074-400- [16 38 44 + 47 49 57 60
4-5  |31091-400- 16 38 44 4 47 49 57 60
4 SF |an 31091-400- [16 38 44 + 47 49 57 60
5 SG (3 31096-400 09 15 + 18 19 24 29
3 SH |3 31104-400-50 (all voltages)
7 [sd |3 31104-400-50 (all voltages) -

3 For 220 volt and 230 voll, 60 hertz applications, use 240 volt coil

5/98
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AC Multispeed Magnetic Starters

Application Data for Types SB-SJ - Class 8810, 8811, 8812

Class 9999 Type SM-1
Mechanical Interlock For
Two Contactors
Horizontally Mounted

Class 9999 Type SM-12
For Sizes 3 and 4
Horizontally Mounted

Type SO-11 Overload Relay

Mounting Bracket

48

MECHANICAL INTERLOCK
General

Type S contactors or starters can be mechanically
interlocked so that only one device will be
energized at a time. The mechanical interlock is
an interference (non-jamming) type, locking at the
beginning of the stroke of any starter or contactor.

Overload Relay Mounting Bracket

Mechanical interlock Types SM-1 through SM-10
for Sizes 00-2 devices use overload relay
mounting brackets to support the overload relay
portion of the starter.

Type S Sizes 00,0, 1 and 2

The mechanical interlock is mounted on the
underside of the reversing baseplate. Two pins
extend from the mechanical interlock through
openings in the baseplate and engage the contact
carrier of each contactor. Two styles of
mechanical interlocks are used: one version for

Mechanical Interlock for Two Contactors

three pole contactors, a different version for four
or five pole contactors. When adding a power
pole to an existing three pole reversing
contactor, a new mechanical interlock must
also be installed.

Three unit mechanically interlocked contactors
and/or starters are also available for various
combinations of Sizes 0, 1 and 2.

Type S Sizes 3,4,5and 6

The mechanical interlock is separate from the
mounting pan on Sizes 3-6. Cams on the
mechanical interlocks are operated by the contact
carrier of each contactor. The mechanical
interlock is attached to the underside of the two
contactors on Sizes 3 and 4; directly to the
mounting pan on sizes 5 and 6. Size 5 and 6
mechanical interlocks are sold only as a factory
assembly with the 8810 starter.

The mechanical interlock utilizes a special
baseplate and bracket that connects between the
armatures. This is sold only as a factory assembly
with the 8810 starter.

Kit Description - The following kits consist of the mechanical interlock and base assembly for Contactor | Class
interlocking 2-5 pole contactors. Mechanical interlocks for horizontal and vertical mounting are | NEMA 9999
listed for various pole arrangements. Size Type
00t. 0.1 SM-1
4 Pole 0.1 SM-2x
5 Pole 0.1 sM3
: 0.1 SM-4
2 Pole 2 Pole 4 Pole 2 Pole — 0.1 SM-5
or |- or or |—- or 2 Pole
3 Pole 3 Pole 5 Pole 3 Pole or
3 Pole
Vertical*
Harizontal Harizontal*
Type SM-1 for Size 00t, 0, or 1 Type SM-2 for Size 0 or 1 Type SM-2 for Size 0 or 1
Type SM-6 for Size 2 Type SM-7 for Size 2 ;;: g:’:':? :gi 252 §
T SM-12 for S 384 T SM-12 for Si 3&4 2
L orsies ype OrSles Type SM-13 for Size 4
2 SM-6
2 Pole 4 Pole 2 SM-7
or or -
3 Pole 5 Pole 2 SM-8
e — T 2 SM-9
4 Pole 4 Pole ! : 2 SM-10
or b—o oor
5 Pole 5 Pole 2 he AFik 3 SM-11a
3 Pole 5 Pole 3.4 SM-12a
= 4 SM-134
Horizontal Vertical Horizontal
Type SM-3 for Size O or 1 Type SM-4 for Size 0 or 1 Type SM-5 for Size 0 or 1
Type SM-8 for Size 2 Type SM-9 for Size 2 Type SM-11 for Size 3
Type SM-12 for Sizes 3 & 4 Type SM-11 for Size 3 Type SM-13 for Size 4
Type SM-13 for Size 4

*  The type SM-2 interlock is factory assembled for horizontal mounting but can easily be converted lo vertical mounting. Conversion instructions are

included.

1 For replacement only on the NEMA Size 00, reversing starters and conlactors

A Interlocks do not include mounting pan

Overload Relay Mounting Bracket

Kit Description

Class 9999 Type

Bracket for one overload relay used with honizontal mechanical interiocks, Types SM-1, SM-2, SM-3, SM-6, SM-7 and SM-8 S50-11

Bracket for two overload relays used with vertical mechanical interlocks, Types SM-2, SM-4. SM-5, SM-9 and SM-10 S0-12

© 1998 Square D All Rights Reserved 5/98 D




AC Two Speed Magnetic Starters
Dimensions — Class 8810, 8811, 8812

Non-Reversing — Open Type

Approximate Dimensions

.50

— T

F FG -~ C— 50
2. |

e—-— - —0-—-—-—a
B
)

H
B

1 K
‘ d pans snag 56 L
3 = Resel
o3 Py N == L GJLH»q—-l——-;- ;15:9 ] u 14 Travel
T Pos |—+Trave| Provision for 6.25
M

Lr
i
I

%

K ——>ta— | ] -J (4) .31 Dia. Mounting Screws 5o =
Figure 1 Figure 2
Class 8810, Sizes 0,1 & 2 Types SBO, SCO & SDO Class 8810, Sizes 3 & 4 Types SEO and SFO
-—— A ——p
‘ P e - G -—
A 0 ol _
E [ —— t j— 1 |
| —— JUUOH UL
*

(O P
o
i)

==

-— O —»

= O~
8

, ! gl H H gt |
| HtMiM e t-} “_ -i | 7—.] M ¥
K ) M3 M= ﬁ())bna;?g Holes —=lH K F———N —-"
Figure 3 Figure 4 (4) L Dia. Mounting Holes
Class 8810, Size 5 Type SGO Class 8810, Size 6 Type SHO
Fig/NEMAL g, A B c o [E F g H i b [k L M N
No. Size HolesiN  mm(IN  fmm|IN [mm|IN |mmIN |mmiN [mmIN [mmfN |mmIN [mmIN [mm(IN  |[mmiN [mmiN [mm)IN [mm
ggg:g 9.63 [245 [7.34 |186 [5.31 |135 [8.00 [203 [63 |16 | 22 |6 691 176 .. [ .. |22 |6 |4.75 [121 [2.25|57 [5.06 |129 .59 |15
0 and 1
1 23833 3 7.13 |181 16.91 176 |531 (135 | .. [.. |.. 3.41 |87 |47 |12 6.22 158 |... |... |22 |6 [3.56 [90 [1.63 |41 |5.06 129 |59 |15
SDO-1,2 |6 12.03[306 [8.53 [217 [6.03 |153 [10.38(264 |50 [13 | ... |25 |6 |B.13 |207 |6.25 [159 |16 |4  [5.75 [146 [2.81 (71 |5.16 |131 [.78 |20
¢ SDO-3,.4 (3 9.00 229 [8.06 [205 6.03 153 ... |.. [... 4.50 1114 |38 10 |7.50 |191 |... . |19 |5 [4.34 110 |2.16 55 [5.16 [131 |78 |20
SEC-1.2 4 18.00457 [14.44367 [17.00[432 [12.25(311 [1.50 [38 |69 [18 |50 [13 [6.44 [164 |7.38 [187 [1.66 42 [2.16 |55
g ? SEO-3.4 4 1275|324 12.28312 [11.75(298 [10.75(273 [1.03 |26 [50 |13 |50 (13 [2.50 |64 16.75 [171 |[1.16 |29 [1.16 |29
SFO-1,2 4 18.631473 |15.59[396 [17.00[432 |12.25|311 [1.84 |47 [1.50 [38 [1.13 [29 [6.44 |164 [7.66 [195 |[1.66 |42 [|1.66 |42
* SFO-3.4 4 14.25(362 |14.59(371 [13.25|337 11225311 |[1.84 47 [50 {13 |50 |13 |2.94 |75 [7.38 |187 |1.66 42 [1.66 [42 | .
SGO-1, 2%4 29.28(744 20.28[515 |9.38 238 [5.41 137771.28 33 |28.00(711 ZJ 16 |12.56|319 [19.001483 [63 (15 [22.53[572 |50 |13 [2.41 61 [6.63 |168
? 0 SGO-3,4 4 19.281490 [20.28]515 (9.38 (238 |5.14 (137 [1.28 |33 [18.00/457 |63 (16 [2.63 |67 [19.00[483 |63 |15 [12.53[318 |50 (13 [2.41 |61 [6.63 [168
SHO-1, 2%\4 29.53(750 [22.441570 (9.53 [242 |6.97 [177 (3.81 |97 [2B.00{711 |75 [19 [11.63]|295 |21.19(538 |63 |15 [9.88 [251 |56 |14 [3.03 |77 [9.31 [236
P SHO-3,4 |4 19.53496 [22.44|570 [9.53 (242 |6.97 177 581 97 18,0045;?—;5 19 |1.69 |43 [21.19)538 [63 [15 [9.88 (251 |56 |14 |[3.03 |77 [9.31 [236
T SJO-3.4 [Consult Square D
- Consequent pole, type starlers consist of two 3-pole starlers as pictured in Figure 3 and an additional 2-pole shorling contactor {not shown), all on a common base-plale, harizontally

a

mounted
Current transformers used with Size 1 overload relay blocks
Solid state overloads and special current transformers

49
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AC Magnetic Starters

Application Data — Class 8810, 8811, 8812

50

Non-Reversing — Non-Combination — Enclosed

Approximate Dimensions

A (4) H Dia.
I“— o} —-l Epe, Mounting Holes
E*ﬁ* —T 5
| G B
1
.4 4| -
f —
Figure 1
NEMA Type 1 Enclosure — Figure 1
A B [ D E F G H
Type
IN mm |IN mm |IN mm |IN mm |IN mm |IN mm |IN mm |IN mm
SBG and SCG 11.88 |302 11.88 [302 |7.53 [191 975 |248 1.06 |27 1.06 |27 9.75 |[248 31 8
SDG 14.88 |378 14.13 | 359 7.66 [195 12.75 | 324 1.06 |27 106 |27 12.00 | 305 A 8
SEG-3&-4and SFG-3&-4(18.16 |461 29.16 | 741 9.23 |[234 15.50 | 394 1.34 (34 1.34 |34 26.50 | 673 .44 1"
SEG-1&-2and SFG-1&-2(22.16 |563 39.16 {995 10.23 | 260 19.50 (495 |[1.34 (34 134 |34 3650 |927 | .44 1"
5G6G-1,2,3, 4 20.22 |514 65.75 | 1670 |6.45 |164 31.00 | 787 213 |54 213 |54 42.00 | 1067 |.56 14
SHG-1,2,3,4 36.22 |920 62.22 | 1580 [19.47 |495
Floor Mount
SJG3&4 Consult Square D
A
|<— D —>I-.— E -
LF 2 2y
G B
A S— . S |
\ t ——(C—»
(4) H Dia. Mounting Holes
Figure 2
NEMA Type 1 Enclosure — Figure 2
A B (] D E F G H
Type
IN mm |IN mm |IN mm |IN mm |IN mm |IN mm |IN mm |IN mm
SBA and SCA 11.88 | 302 13.50 | 343 775 197 |4.25 |108 |3.81 |97 .38 10 12.75 | 324 31 8
SDA 14.88 | 378 15.75 | 400 7.88 |200 ([4.25 108 |5.31 |135 .38 10 15.00 | 381 3 8
SEA-3 & -4 and SFA-3 8 -4 [18.16 |461 31.50 | 800 959 |244 16.00 [406 309 |78 50 13 30.50 | 775 44 "
SEA-1 & -2 and SFA-1 & -2|22.16 | 563 41.50 | 1054 110.59 | 269 16.00 | 406 3.09 |78 50 13 40.50 | 1029 | .44 11
SGA-1,2,.3. 4 35.22 | 895 49.00 | 1245 113.11 | 333 27.00 | 686 41 104 50 13 48.00 | 1219 | .56 14
SHA-1,2, 3.4 36.22 | 920 62.22 | 1580 |19.47 | 495
= = Floor Mount
SJA-38&4 Consult Square D
© 1998 Square D All Rights Reserved 5/98 D




Non-Reversing — Non-Combination — Enclosed

Approximate Dimensions

A
;*D*‘ E

*

c—

P S8 o 5 \p—

. 0

J-Fi {Fi
(4) H Di

|
ia. Mounting Holes

jumy ]

w

+—— 0

|-

AC Magnetic Starters
Application Data — Class 8810, 8811, 8812

Figure 3
NEMA Type 4 Enclosure — Figure 3
A B C D E F G H I J
Type
IN mm |IN mm  |IN mm [IN mm |[IN [mm |IN jmm |[IN mm |[IN |mm |IN mm |IN mm
SBW and SCW 1263|321 [1489 [373 |7.81 (198 [425 [108 |a19 [106 |50 |15 [1350 |43 |31 |8 |166 |4z |231 |59
SDwW 1488 (378 [1575 |400 |825 [210 [426 [108 531 [135 |38 |10 [15.00 [381 |31 |8 [203 |52 |263 |67
SEW.3 & -4 and SFW.3 & -4 1816|461 (3222 [818 |77 (223 [1200 [305 |a0s [7e |86 |22 [s0s0 [r75 |44 [11 [258 |66 |19 |s1
SEW-1& -2 and SFW-1 & -2 2216 |563 [4222 [1072 |977 [248 |1600 [a08 [308 [78 |86 |22 |4050 [1020 [44 |11 [233 |s9 |28 |73
SGW-1,2,3, 4 3522 (895 (4922 [1250 (1213 (308 [27.00 [686 |2.09 [104 |61 [15 [4800 [1219 |56 (14 |28 |76 |3s0 |se
Top View Rear View
Space Reguwed
[ To Remave
Tﬂplr'
N
t
{2)"L"Pipe F
Tap Top and
Bottom
Threaded )l s Jm? by
Caover I o 1™ Mg Holes
Endosme/ la 7l andlor Slots (3)
Overload
Operatonal Handie
fiesel Caohbiration Fouti Only —
(Add 1.00 Inch To £
Overall Width) /+
Space Required To -
Remove Bottom Cover
Figure 4
NEMA Type 7 & 9 Enclosure — Figure 4

A B8 c D e G J K L Im N 3 R
Type - !

IN [mmiIN |mm|IN |mm|IN |[mm|IN mm{IN  [mm|IN [mm|IN mm|IN |[mm|IN mm|IN |mm|(IN /mm|IN |mm|IN mm
sor 2384 112.00[305 41.06[1043(68.06]1720|16.751425 [7.25 |184 |7.69|195 [26.13]664 [3.00[76 2400610 [8.50 [216 [206|52 o38 |o38 [525(133 [150 38 |aslio
SCR1.2. 384 112 00[305 [s6.131172|79.13[2010[16 75425 |12 25[311 |7.69(195 [26.13]664 [0.00]220 |24.00(610 [8.50 [216 20652 |938 |238 [525|13 [150 |38 | 3810
Forms T & TY79-1
B %t 416.131410 |48 50{1232]81 50|2070[20 25514 |12.50[318 [B.63 219 [27.75(705 |8.00 (203 [25.00(635 12.00 [305 [263)67 [11.00|279 550|140 [250 [6a | 38|10
R 12 382 11613410 [50 50| 1283]85.00[2156[20.25(514 [9.13 |232 |8.63[219 [32.75[832 |4.50[114 [30.00|762 [12.00 [205 [263)s7 |17.00[27 |s.50[140 [o50 64 | 38|10
For Sizes 3, 4 and 5 consult Square D field office.

] :
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AC Two Speed Combination Starters

Disconnect Switch or Circuit Breaker Type — Class 8810, 8811, 8812

“Quick Ship Only”

Approximate Dimensions

NEMA Type 1 Enclosure — Figure 1

NEMA Dimensions — Inches/mm Top & Bottom |Sides
si Class |Type
I B c D E F G H 1 J K L M N o] P w X Y
SBG (1388 (2313 (825 [10.63 [21.00 [19.28 [1.88 [1.88 (375 (231 [1.06 [3.30 (219 [1.25 |88
01 18810 |se [as3  |sse  |210 270 533 |40 |48 48 95 59 27 84 56 32 22 ¥ (el i
1516 (2891 (956 (1163 2625 (2181 (219 (200 [400 (263 (133 (330 (222 [1.27 |91 . .
£ 8810 1SDG 3g5 " 734|243 |205 [e67 |s54 |56 |51 102 |s7 |34 |ss |56 |32 [e3 LC T L L
NEMA Type 4 Enclosure — Figure 2
. . Top &
NEMA Dimensions — Inches/mm Bottom P
) Class |Type Bottom
Size -
A B c D E F G H | i K L w %
SBwW (1388 [8.33 2519 (330 2.56 8.75 2400 |59 3.95 1.63 2.31 18.53
% Vi
ot 810 Iscw |33 212 640 84 65 222 610 15 100 41 59 471 b Vi
1513 [958 3084 (330 2.56 1000 [2975 |59 3.95 2.00 263 21.03
= LRI L L 243 786 84 65 254 756 15 100 51 57 534 la i
NEMA Type 12 Enclosure — Figure 3
Dimensions — Inches/mm
NEMA
=M Class | Type|a B lc D E F G H I J
Size
IN mm |IN mm |[IN mm |[IN mm |IN mm |IN mm |IN mm |IN mm |IN mm |[IN mm
0-1 8810 ggﬁ 1388 (353 (1009 (256 (2475 629 330 |84 256 |65 875 (222 |2400 |610 |38 |10 395 [100 [2028 [515
2 8810 [SDA |1516 [385 |10.97 279 [31.25 |r94 330 |84 308 |78 900 |[229 |3025 |768 |50  [13 483 [123  [23.44 [505
Handle
Swin Handle
C ° ——A— Swing
N="| ' r*ls +_H~‘ D [-—a—,I
— cl; . ;
v@ [
0 -1
G C
| ¥
o o
- (4) .31 Dia. Mtg. Holes o * *
8 (ForSize 0, 1,8 2) YT \_ (4} .31 Dia. Mig. Holes i
S Eovet Obanto "B (For Size 0.1, & 2) 4 -%1 E’g*a- g’lg-gt’;e; 5
+ Cover Open 90 (Eorsee .4 60
PR L
WESR]
G
R
- H {
| —i K |- | -—
Figure 1 Figure 2 Figure 3

NEMA Type 1 Enclosure NEMA Type 4 Enclosure

NEMA Type 12 Enclosure
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UL is a registered trademark of Underwriters Laboratories, Inc.

CSA is a registered trademark of Canadian Standards Association.

MOTOR LOGIC is a trademark of Square D Company.

Spin Top, Square D and [E are registered trademarks of Square D Company.

Square D Company

8001 Highway 64 East
Knightdale, NC 27545-9023
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Push Buttons—Class 9001 Type SK—30 mm D
Corrosion Resistant Pilot Lights www.SquareD.com

For the most up-te-date infermation

Pilot Lights—UL Types 4, 4X, 13/NEMA 4, 4X, 13
For use in hazardous locations—See page 17-79.

w &
a g Legend plate not included.
EA™ = .
With Red ‘With Green
o Description Voltage Style Fresnel Color | Fresnel Cotor | ‘gt Oty e
2k Cap Cap P * Cap
Zz
E- 110-120V, 50-60 Hz Transiormer SKP1R31 SKP1G31 SHP1m SKP1
5 g Standard 220240V, 50-60 Hz Transiormer SKPTR31 SKP7G31 SKP7= SKPT
] 'E (NF;':‘:Im':Bé‘I‘m 24-28 Vac/de Full Vokage SKP35R31 SKP35G31 | SKP35m SKP35
T tresnel color Tianstormer, Flashing or LED # | SKPaR31 SKPAG31 SKPA® SKPa
g E cap shown) | For other voltag
ac see Table:d Full Voltage, Neon of Resistork | SKPaR31 SKPaG31 SKPam SKPa
I~ |i10-120v,50.60Hz | Transtormer SKTR31 SKT1G31 | SkTis SKT1
™~ Push-To-Test | 220-240V, 50-60 Hz Transformer SKT7R31 SKT7G31 SKI7m SKT7
Pilot Light — = —
(Non-metatic | 2428 Vaciic Full Voliage SKT35R31 SKT35G31 | SKTise SKT35
fresnel color Translormer, Flashing or LED ¢ | SKTAR31 SKTaG31 SKTam SKT4
cap shown) | For other voltag! ——— =———f—x = D e
see Table & Full Voltage, Neon or Resistork | SKTaR31 SKTaG31 SKTam SKTa
120 Vac Only Resistor SKTRI8A31 SKTR38G31 | SKTR38m | SKTR38
R&"&“ﬂ;ﬁf‘ 24-28 Vac Only Full Voltage SKTR35R31 | SKTR35G31 | SKTR3Sm SKTR35
(Non-melallic
tresnel color | For other vottages i
capshown) | see Tables ‘.g' Full Voliage or Resistor v SKTRaRJI SKTRaG31 | SKTHam SKTRa
Intrinsically safe equipment must nol release electrical of thermal energy capable
of igniting cerlain explosive or combustible hazardous atmospheres, for which the
equipmenl has been lested.
These pilot ights are intrinsically safe when used with suitable approved barrier or
barrier telay, These pilot lights are Factory Mutual (FM) approved. Consult your
local Square D sales office for further delais KPaay
These pilct kghts are hully encapsulated—there are no replaceable paris—except | KP44R KP44G (Yellow
for the SK40 ring nut. Use KN 100 series plastic legend plates as shown on Pages Color Cap)
17-81 and 17-82.
Pilot Light For Intrinsical _ Nominal
ale Grouts || OpertingVotage Range | ‘g Vmax=32V
(NEMA 4X) I max = 165 mA
20-30 Vac/dc 25 mA
A Add the voltage assembly code as chosen from table, page 17-77.
EXAMPLE: SKTAR31 with 60 Vac red LED vohage = SKT37LRRA31.
» Add the color code as chosen from the color cap lable below.
EXAMPLE: SKP1m with a blue fresnel cap = SKP1L31.
+ The cap must be the same color as the LED ighl medule chosen, e.q., lor green LED, use green color cap.
* On neon fight modules, use dear color caps only.
- ¥ Use only full voltage or resistor vollage assernﬂy codes on remote lest plot lights. Do not choose LED, neon or transiormer codes. For AC use only.
Color Caps
= Plastic = Plastic
Fresnel Domed
Color
Amber A3l A9
Blue L31 L9
Cilear C31 C9
Green G G9
Red R31
While w31 wg
Yellow Y31 Y9
Typical Wiring Diagram rest
U puTToN y
L
START
‘J‘o_.. STOP

/
o wene Ny
(%] 7 ‘\ -
D N
s
i [TEST)E\ e
0 7 I U ca
th S 0 —

Push-To-Test Pilot Light Remote Test Pilot Light

@ 2003 Schneder Electric
All Rights Reserved
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ji]]sauare o | Push Buttons—Class 9001 Type K, SK and KX—30 mm

www.SquareD.com Electrical Components
For the mast up-to-date information

Standard Light Modules for Types K, SK, and KX Control Units «
For use in hazardous locations—See page 17-79.

w
* Neon type light modules—use CLEAR color caps only. §
» LED light modules require that the color cap and the LED be the same color, or use a clear color cap. &
— B
For Use L - =
Vohage Description m"‘osp';g'fm'f;‘sp L anty| wag b e -
Indicated & Type+ Code Number ¢ v -
6 Vac/dc Full Voitage | AB KM31 31 9VA | 2550101020 ] - :g
12-14 Vacldc FulVohage  |Al KM32 2 12vA | 2550101087 | R
18 Vac/dc Resistor Al KM33 33 1.4 VA 2550101037 ac
24-28 Vac/de FullVolage | Al KM35 35 12VA | 2550101002 -
24-28 Vacide LED Red Al Exceptm KM35LA 35LA 28VA | 6508805210 >
2428 Vacoe LED Green | All Excepi® KMasLG G 20VA | 6508805212 T I
24-28 Vacdc LEDYellow | All Exceptm KM35sLY 35LY ZBVA | 6508805211 -
24-28 Vac/dc LED While All Exceplm KMISLW | 35LW 28BVA | 6508805214 ‘ -
24-28 Vad/de LED Blue All Excepls KM3511 ' 350 2BVA | 6508805213 o
48 Vadide Full Voage | Al - KM36 » 3% 26VA | 2550101025 _
110-120V,50-60Hz | Translormer | All Excepla KM1 1 24VA | 2550101020 - '
110-120V,50-60Hz | Flashing All Excepls KMF1 ! F1 B5VA | 2550101036 _
120 Vadlde Resistor a KM38 38 30VA | 2550101027 -
120 Vad/dc FullVohage | AB KM38 = a8 30VA | 2550101027 _
120 Vac/de Neon T [At Exceptm KM11 K 02VA | 2550101013 -
120 Vac/de LED Red All Excepts KM3BLR | - 38LA TAVA | 6508805210 -
120 Vadide LED Green | Al Exceplm KM38LG 38LG 14VA | 6508805212 -
120 Vac/de LEDYellow  |Al Exceptm KMasLY | 38LY 1AVA | 6508805211 -
120 Vac/de LED While All Exceplm KM3BLW 38LW 14VA | 6508805214 -
120 Vad/de LED Bue ANl Exceptm KM3BLL 38LL 14VA | 6508805213 o
208-220 V, 50-60 Hz Translormer Al Excepim KM3 3 25VA 2550101020 -
220-240V.50-60 Hz | Transtormer | Al Excepl® KM7 7 20vA | 2550101020 -
240 Vac/de Resistor All Exceptm KM25 25 60VA | 2550101027 | -
240 Vac/dc Neon | Al Exceplm ang KX | KM12 1z D3VA | 2550101013 i -
277V, 50-60 Hz Translormer | Al Exceplm KMB 8 24VA | 2550101020 -
380-480V,50-60Hz | Translormer | All Excepl® KM5 5 28VA | 2550101020 -
480 Vac/dc Neon Al Exceplm andKX | KM14 14 05VA | 2550101013 -
550-600V, 50 60Hz | Translormer | Al Exceptm KM6 6 25VA | 2550101020 — -
Note: Standard light modules are available in other voltages. Contact your nearest Square D/Schneider Electric sales
office for details.
Shallow Depth Light Modules For Types K and SK Control Units «
For use in hazardous locations—See page 17-79. Reduces the depth of illuminated push buttons with contact blocks by
over 33%.
Vohage Description | UOTNOIE | ot Module | Assembny Gode | Pating | PEIASERRIA"P
2428 Vaddc Ful Vohiage KMS5 $s7. | 55 12VA 2550101002 | -
1110120 Vaddc Ful Vollage KMS58 5. 58 30VA 2550101027 | *
4 001K, SK, KX
= Do not use on any remote lest version pilol light
+ Al ight modules with an LED above 12 V use a 14 V bipolar LED.
* For use with ali operators except KX and remole lest pilot.
¥ Check light module label for series and replacement number.
Fie E42253
CCN  NKCR
File LE25490
SD@ Class 321103
c € marked
© 2003 Schoeider Electric -

All Rights Reserved
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Push Buttons—Class 9001 Type K and SK—30 mm Wscuare o |
Replacement Parts www.SquareD.com

For the most up-to-date information

Ring Nuts Repair Parts
w Used On Type Used On Type - Description Part Number
a g KiL Ka4 SKiIL SKa4a E10 Key 2941101100
Zu e - Gray cap for KR11, KR12, SKR11, or SKR12 3105217001
5] Clear plastic top (only) for 5001K44 & SKa4 4487D63X]
Ml ko3 Kas s Fing Mt
zk Gasket lor Typa K and SK Pusn-Pull Knob 6509701801
oZ gl K45 5K20, SK21, SKas Gaskel for Plastic Huminated Lens 6509701901
- K22, K23 SK22, SK23 Gaskel for Type K and SK selector swilch knob 3105406401
I-g — e Black Compensating Gasket (Type K and SK 6509702001
2k e SK4b SK22, SK23'+ SAB L)
Qg ] Liner for Non-llluminated Operalors 6509704501
S| 4 Locking Thrust Washer 6512231201
h:l:" E K2L K49 K2l SK49 oMb 208705001
:3 K3L K111 Locking Thrust Washer (Sid. Type SK Operator) 6512240601
M
8.0 pr] Ka1 SKP, SKTR sKat Z"‘,,,bs*‘f,“ﬂ",m“g:""’.q"'“‘;"a’” i o
~ ER Ka1 SKR1 SKA1 Knob on Joysticks without laich 4458D20X3
Lol KR11 Ka2 SKA11 SK42 ¥ Allows Type 20 and -21 mushroom color caps to be used on push-pull operators. Use of
] 9001K54 voids Type 6 rating.
KR12 & K42 SKR1Z & SK42
KRi2® Ka1 SKR1Z ® 5K41 KU Replacement Ring Nuts (Threaded Inside and Out)
KR13, 14,15 K55 Used On Part Number
KRZ K42 SKR2 SKa2 KU1 through KUB, KU27, KU37, KU47 3105204101
KA20 Kag KU17, KU1g 3105205901
KR24 Kag - s
KR25 Kdg P - Interlock
KR3 K40 SKR3 SK40 For mechanically intertocking two push bultons so that only
KR4 Kat SKR4 SK41 one button can be depressed at a ime. A Type K3 attach-
ment is fumished with the 5001 KR11, KR12, SKR11,
KRS K41 SKRS SKa1 SKR12, SKRU1 and SKRU11 operators. However, these
are mainlained operators and the K3 interlock
KR Ka7 e serves lo release one of the butlons when the other is
KR&7 K47 . depressed. When used with momentary contac! bultons,
o the K3 interlock does nol hoid the buttons in the depressed
KR7 K47 L. . position. I simply prevents pushing both buttons al the same
lime.
KR8 K58 SKR8 6509704401 The Type K3 interlock is mounted behind the operalors
KR9 K41 SKRa SKa1 Operalors nol included.
KS K45 SKS SKa5 Type
SKS + SKa6 K3
KS ¢ SK46 SKRU11 SKat —_—
SKRU1,234510 | SK40
KT K49 SKT SKag Screwdriver
A Maintained button of two button operator.
N , = Momentary bution of two button operalor
+ Secondary ring nut (hoids knob on selector swilch or polentiomeler).
Replacement Lamps For Series A-F (black) Light Modules Used io tighten mounting screws on
contacl blocks and hight modules.
Light Lamp Number Square D Replacemen Lamps A —_—— =
Module Type (ANSH) Parl Number ‘ ype
= K69
KM1 GE44% sz
KM2 GE1480 2550101003
KM3 GE4a% o Wrenches
KM4 GE 1490 2550101003
KM5 GE4a% -
KME GE44%
M7 GE44% 554
KM8 GE44% o
KM3 GE755 2550101020
KM11 CMDK1AS 2550105014
K12 CMDK1AS 2550105014
KM13 CMDK1AS 2550105014
K14 CMDK1AS 2550105014 K1
KM15 CMDK1AS 2550105014
KM21 SYL12PSB 2550105003
Kmz2 SYL12PSB 2550105003 —
KM23 SYLZBPSB 2550105008 Type
KM25 SYL120PSB 2550105005 For tightening ring nuts on Types K, KX, SK and J control units K95
KM31 SYL6PSB 2550105007 = : h
KMaz SYL12PSB 2550105003 Or protachve cip ets S
KM34 SYL24PSB 2550105004
KM35 SYL28PSH 2550105008
KM36 SYL48PSB 2550105009
KM37 SYLEOPSB 2550105010
1438 SYL120PSB 2550105005

* GE44 and GE755 are interchangeable (GE 755 gives longer Ble). | a GE44 lamp is ordered,
a GE755 (2550101020) will be substituled. For a reptacement lamp in a cunrenl serics kght
module see the Eght module kisting on page 17-77.

© 2003 Schneider Electnc
Al Rights Reserved
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N

Push Buttons—Class 9001 Type SK—30 mm
Corrosion Resistant Pilot Lights

Pilot Lights—UL Types 4, 4X, 13/NEMA 4, 4X, 13

For use in hazardous locations—See page 17-79.
Legend plate not included.

[ Scuare o |

www.SquareD.com

Far the most up-to-date infarmation

"
03
L
ac . With Red | With Green | yip, o1por Without
@ E Description Voltage Style Fr&s?:ealgcﬂor Fmsr();l;:olor Color Cap Price Color Cap
=
E E 110-120V, 50-60 Hz Translormer SKP1R31 SKP1G31 SKP1m $102. SKP1
5 g Standard | 220-240 V, 50-60 Hz Teansiormer SKP7R31 SKP7G31 SKP7m 102. | SKP7
2 i& (Nﬁfm 24-28 Vac/de Full Voltage SKP3SR31 SKPI5G31 | SKPasw 83. | SKPas
ﬁ E Iresnel color s Transtormer, Flashing or LED# | SKPAR31 SKPAG31 SKPam 102. SKPa
cap shown) For other voltages - e
E g see Table & FullVoltage, Neon or Resistork [ SKPaRa1 SKPAG3T | SKPaw 83. | SKPa
[\ 110-120 V, 50-60 Hz Transformer SKT1R31 SKT1G31 SKTim 131.7 SKT1
™ Push-To-Test | 220-240V, 50-60 Hz Transiormer SKT7R31 SKT7G31 SKT7m 133, SKT7
Pilot Light
(Non-metaliic 24-28 Vacldc Full Voltage SKT3I5R31 SKT35G31 SKT35m 1t SKT35
';f,"ﬂ. x{'?)‘ E— Translormer, Flashing or LED# | SKTAR31 SKTAG31 SKTam 131. | SKTa
ST see Table & Full Voltage, Neon of Resislor# | SKTaR31 SKTAG31 | SKTam M. | skTa
120 Vac Only Resistor SKTR38R31 SKTR38G31 | SKIR38m 131. | SKTR38
: ‘;m‘"f‘;;s' 24-28 Viac Only Full Voltage SKTR35R31 | SKTR35G31 | SKTR35= 131. | SKTR3S
(Non-metaliic
fresnel calor | For other voltages Full Vottage or Resistor v SKTRAR3! | SKTRAG3t | SKTRam 131, | SKTRa
capshown)  |see Tables amy e ore g
9001SKTR38
Intrinsically sale equipment musl nol release elecincal or thermal energy capable
of igniting c.:lain explosive or combustible hazardous atmospheres, lor which the
equipment has been lesled.
These pilol lights are intrnsically safe when used with suitable approved barier or
barrier relay. These pilot kghts are Factory Mutual (FM) approved. Consull your
local Square D sales office for further delails. KPaay
These pilot Eights are lully encapsulated—there are no replaceable parts. KP44R KP44G (Yellow 119. L -
l|o_; ns-;‘e Snl‘(jd.?’ﬁgg nut. Use KN100 series plastic legend plates as shown on Pages Color Cap)
-81 a -82.
Piiot Light For intrinsically = Nominal
Sae Circuits Operating Vollage Range Current V max =32V
(NEMA 4X) e P Imax = 165 mA
20-30 Vax

A Add the voltage assembly code as chosen Irom lable, page 17-77.
EXAMPLE: SKTAR31 with 60 Vac red LED voltage = SKT37LRAR31.

® Add the color code as chosen from the color cap table below.
EXAMPLE: SKP1m with a blue fresnel cap = SKP1L31.

+ The cap must be the same color as the LED ligh! module chosen, e.g., for green LED, use green color cap.

* On neon light modules, use clear colof caps only

v Use only full voltage of resistor voltage assembly codes on remole lesl pilol lights. Do not choose LED, neon o1 transformer codes. For AC use only.
Color Caps
= Plastic ® Plastic
Fresnel Domed
Color
Amber | Ajl
Biue L
Clear cn
Green G31
Red R31
White Wi
Yellow Y31
Typical Wiring Diagram L T P "
1 BUTTON
G - s & TESDIC ]
STAHT - oL rd “\
. STCP, ( : ) sToP START M
== -6 o—4 14'—1 A - — o*eJISI6) O_h}_
L
- ____mEsng, \?’ 12
LS e L‘\ -
— FL— USEL_ (- N
ﬂ(snc\f\lu
¢ = “fu e
N i86)

Push-To-Test Pilot Light

17-76

Remote Test Pilot Light

© 2003 Schneider Electric
Al Rights Reserved
9/8/03
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D Er=E Push Buttons—Class 9001 Type K, SK and KX—30 mm

www.SquareD.com Electrical Components
For the most vp-te-date information

Standard Light Modules for Types K, SK, and KX Control Units =
For use in hazardous locations—See page 17-79.

w
* Neon type light modules—use CLEAR color caps only. g E
* LED light modules require that the color cap and the LED be the same color, or use a clear color cap. :E
4
For Use Light Voltage Replacement - E E
Vohage Description | Wit Singie Lamp il | - 35501 Assembly | Rating Lamp Part g
Indicated 4 Type+ Code Number ¢+ v g o4
6 Vad/do FullVoltage | Al KM31 al VA | 2550101020 T g
12-14 Vac/de Full Voltage Al KM32 32 12VA | 2550101037 g ta.l
18 Vac/de Resistor Al KM33 ES) 14VA | 2550101037 ac
24-28 Vac/dc Full Voltage | All KM35 E 35 12VA | 2550101002
2428 Vac/de LED Red Al Exceptm KM3sLA 35LR 28VA | 6508805210 P~
"24-26 Vac/do LED Groen | All Exceplm KM35LG EETE) 2BVA | 6508805212 =
24-28 Vac/de LED Yellow All Exceptw KM35LY 351 28VA | 6508805211
24-28 Vac/de LED White All Except® KM3sLW AW 28VA | 6508805214
2428 Vac/de LED Blue All Exceptm KM35LL a5LL 28VA | 6508805213
"48 Vadide FulVolage | AR KM36 36 26VA | 2550101025 -
110120V, 50 60Hz | Translormer | Al Except® K 1 24VA | 2550101020 -
110-120V, 5060 Hz | Flashing Al Excepln KMF1 g F1 B5VA | 2550101035 -
120 Vadide Resisior Al KM3s i a8 30VA | 2550101027 -
120 Vacide FullVollage | Al KM38 T 38 30VA | 2550101027 -
120 Vad/de Neon Al Exceplm kM1l ﬁ|_ 1 02VA | 2550101013 | -
120 Vadide LED Red Al Exceplm KM38LR 38LR 14VA | 6508805210 -
120 Vadde LED Green | All Excepl® KM38LG 38LG 14VA | 6508805212 -
120Vadde LED Yellow | All Excepl® KM38LY a8LY 14VA | 6508805211 -
120 Vac/de LED White All Excepl® KM3BLW | 38LW 14VA | 6508805214 -
120 Vac/de LED Blue All Exceplm KM38LL aBLL 14VA | 6508805213 -
208220V, 5060 Hz | Translormer | All Exceptm KM3 3 25VA | 2550101020 T -
220 240V, 50 60 Hz | Transformer | All Exceptm KM7 7 20VA | 2550101020 -
240 Vacd/de Resistor All Excepts K25 25 S6OVA | 2550101027 -
240 Vac/de Neon | AN Exceptm and KX | K12 12 03VA | 2550101013 -
277V, 50-60 Hz Translormer | All Excepls Kms ] 24VA | 2550101020 | -
380-4B0 V. 50-60 Hz Translormer Al Exceplm KM5 5 28VA 2550101020 -
480 Vad/de Neon All Excepl®m and KX | KM12 14 05VA | 2550101013 -
550-600V,50-60 Hz |Translormer | AlExceptm | KM6 6 25VA | 2550101020 : -
Shallow Depth Light Modules For Types K and SK Control Units «
For use in hazardous locations —See page 17-79. Reduces the depth of iluminated push buttons with contact blocks by
over 33%
votiage Deseription | UL iodte | [ Assembny Code | Rating | PEEAERERLIAmP
24-28 Vac/de Full Voltage kass | | s | 12vAa 2550101002
110-120 Vacide Ful Voltage KM58 | 58 30VA 2550101027 ’
4 9001K, SK, KX - -
= Do not use on any remote test version pilol light.
* All ight modules with an LED above 12V use a 14 V bipolar LED.
* Foruse with all operators except KX and remote lest pilot.
¥ Check light module label for series and replacement number.
Fie E42259
CCN NKCR
s B File LR25490
Class 321103
®
c € marked
©2003 Schneider Flectic
Qllglmﬁlghls Reserved  —
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” " 48049-031-03
Instruction Bulletin Cedar Rapids 1A, USA 05/01

ECN K447

KA, KC, KH, KI, SKC and SKH Circuit Breakers

Retain for future use.

NOTE: The following symbols may be used on the circuit breaker faceplate.
ADANGER g g P

HAZARD OF ELECTRIC SHOCK, BURN, OR 5 )
d . g ~ < :
EXPLOSION v Volts ac @ Lug/wiring Information

] » This equipment must be installed and

serviced only by qualified electrical ‘ = Volts dc (I  Solid Wire
personnel.

+ Turn off all power supplying this equipment
before working on or inside equipment. 10-30  Grounded B Phase (I )=  Stranded Wire

| = Always use a properly rated voltage sensing

device to confirm power is off. o Isolator per IEC947-2 002 wire Strip Length

+ Replace all devices, doors and covers
before turning on power to this equipment.

Failure to follow these instructions will
result in death or serious injury.

For 250 V- service use li Magnetic Trip Current
outside poles only

FACTORY-INSTALLED ACCESSORIES If circuit breaker has factory-installed accessories, refer to label on circuit
breaker for electrical specifications and lead colors.

If standard lug is removed and a bolted connection to terminal pad is needed,
g?:#é;‘?ﬁ)ig(gs&"”-m ROLTER insert kit AL250KAIN is required. Install inserts according to directions
shipped with insert kit.

INDIVIDUALLY-MOUNTED CIRCUIT
BREAKER INSTALLATION

A CAUTION
HAZARD OF EQUIPMENT DAMAGE

When mounted in a metal box, cover must be
insulated as shown

Air Gap

) 068
v (17

Failure to follow this instruction can resultin
injury or equipment damage.

1. Turn off all power supplying this equipment
before working on or inside equipment.

2. Turn off circuit breaker or trip circuit breaker
before installation.

3. See Page 5 for mounting dimensions. ™ 03

NOTE: For air gap between cover and face of
circuit breaker equal to or greater than 0.68 in
(17 mm) no additional installation fiber required.

For air gap less than 0.68 (17 mm) attach fiber
insulating plate (customer supplied) to enclosure
cover.

in.

mm]

Dimensions:{

© 1997-2001 Schneider Electric All Rights Reserved 1
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KA, KC, KH, KI, SKC and SKH Circuit Breakers 48049-031-03
Instruction Bulletin 05/01

CLEARANCES FOR KC, KI AND SKC
CIRCUIT BREAKERS

ADANGER

HAZARD OF ELECTRIC SHOCK, BURN,

OR EXPLOSION

* Mount circuit breaker only in equipment + 0.68 -
marked to accept it. 85 17

Metal or Live Electrical Parts

05403000

: 3.88 216]
= Mount no closer to enclosure metal or live g Mt ™ | 2
parts than is indicated in drawing. Y

+ All enclosure closing hardware must be
installed.

1.25
[32]

Failure to follow these instructions will
result in death or serious injury.

Dimensions for electrical and mechanical * ol 388

. . 98
clearances to metal or live electrical parts. {fjll (28]

Refer to NEC table 373-6(b) for wire bending L
space requirements.

Dimensions not valid for enclosure volumes less
than 4,400 in® (72,103 cm?3). Dimensions:

n.
[mm]

I-LINE® CIRCUIT BREAKER NQOTE: Install main circuit breaker adjacent to main lugs.
INSTALLATION %

' ACAUTION
HAZARD OF EQUIPMENT DAMAGE
» Do not adjust jaws.

05403001

* Do not remove joint compound.

+ If necessary, use Square D joint
compound PJC7201.

Failure to follow these instructions can
result in injury or equipment damage.

1. Turn off all power supplying this equipment
before working on or inside equipment.

2. Turn off circuit breaker or trip circuit breaker
before installation.

3. If equipped with bus screws (A), remove plug
and loosen screws.

4. Place circuit breaker on I-LINE pan with jaws
pushed against bus.

2 © 1997-2001 Schneider Electric All Rights Reserved



48049-031-03 KA, KC, KH, Kl SKC and SKH Circuit Breakers
05/01 Instruction Bulletin

5. Insert long-shanked screwdriver into slot.
Rack circuit breaker onto bus.

6. Tighten screw (A) firmly without bending
mounting bracket.

20 Ib-in
(3 N-m)

7. If equipped with bus screws (B), tighten
screws and replace caps

05403003

WIRE INSTALLATION—ALL CIRCUIT e
BREAKERS o, 7 ]

B CAUTION

HAZARD OF EQUIPMENT DAMAGE

« Do not allow conductor strands to interfere
with threads of wire binding screw.

« Wrap stripped portion of fine stranded wire
with a sleeve made from copper shim stock.

Strip Length

Failure to follow these instructions can
result in equipment damage.

Copper Shim Stock
0'003'0'020Thick

[0.07-0,50] Dimensions:

in.
See circuit breaker faceplate label or optional lug [mm]
instructions for wire size and torque.

CIRCUIT BREAKER REMOVAL 1. Turn off all power supplying this equipment before working on or inside

equipment.
2. Turn off circuit breaker or trip circuit breaker before removal.
3. Remove circuit breaker in reverse order of installation.

© 1997-2001 Schneider Electric All Rights Reserved 3



KA, KC, KH, Kl, SKC and SKH Circuit Breakers
Instruction Bulletin

48049-031-03
05/01

PADLOCK ACCESSORY

HAZARD OF ELECTRIC SHOCK, BURN, OR
EXPLOSION

When circuit breaker handle is padlocked off,
always use a properly rated voltage sensing
device to confirm power is off before working
on equipment.

Failure to follow this instruction will result
in death or serious injury.

CIRCUIT BREAKER OPERATION

Press push-to-trip button once a year to excercise
circuit breaker.

TROUBLESHOOTING

ADANGER

HAZARD OF ELECTRIC SHOCK, BURN, OR
EXPLOSION

+ This equipment must be installed and
serviced only by qualified electrical
personel.

+ Troubleshooting may require energizing
auxiliary devices with a test power supply.
Make sure that the power supply is off
before connecting or disconnecting it to the
auxiliary device.

» Do not touch the terminals of the device
during the test

Failure to follow this instruction will result

NOTE: With padlock accessory installed, circuit breaker does not comply

A D A N G E R with IEC 947 positive contact indication requirement for isolation.

05403000

Push-to-trip Button

li (Magnetic Trip) Adjustment

If problems occur during installation, refer to the following guide. If trouble

persists, contact the local Square D Field Office.

in death or serious injury.

Turn off all power supplying this equipment before
working on or inside equipment.

CONDITION POSSIBLE CAUSES SOLUTION
Circuit breaker fails to stay 1. Magnetic trip adjustment 1. Adjust magnetic trip
closed. too low. - adjustment.
2. Undervoltage 2. Energize
trip not energized. undervoltage trip
3. Shunt trip energized 3. De-energize shunt trip.
4. Short circuit or overload on 4. Check system for short
system circuit or overload
Circuit breaker trips, butno 1. Magnetic trip adjustment 1. Adjust magnetic trip
short circuit or overload is too low. adjustment.
evident. 2. \Voltage below undervoltage 2. Check system for low

trip setting.

voltage

Push-to-trip button will not
trip circuit breaker.

Circuit breaker already tripped or
off (O)

Move circuit breaker handle to
reset then to on (|).

© 1997-2001 Schneider Electric All Rights Reserved



48049-031-03 KA, KC, KH, KI SKC and SKH Circuit Breakers
05/01

Instruction Bulletin

. DIMENSIONS

05403006

270
4.48 89—
A—_— —_— 1.50
[114] I__,_ o
W W ‘7 1 e [ e
i @@@@@ | I S
2.86
[73]
F 5.94
8.00 ¥ [151] ]
[203] B i j
2&8
=12
[181] [58] B
| - [
1 i l L
= (3 4
1.25
11 o &
=y T L o
) F——=1
| 1 1 0p0g el
m gl
= 352
‘_T‘*’L - e —
1.50 1.50
[28] [38] 367
N’ » (93]
l‘ 3.80
(97) =
150 475
W 1 (38] - (121 ——>
L
0 R
=T T
M1 182
I | 1 i (48] (4) #10-32 x 3 in. Pan-head Mounting Screws
L m 1A /\ ‘T« H N\ 'l Torque to 30-38 Ib-in [3.4-4 3 N-m]
‘L I (P I
R W - o e oo { s e A 1.70 {l S
12(;9 i | fL_qu ;[52‘_‘ ';;ll [43] T = 111
@y ORI LR T ¢
073
- T
| i 19
1.50 1.50 (9] W
[38] [38] Dimensions: __°

[mm]

N’
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Push Buttons—Class 9001 Type SK—30 mm if)]scusre D |
Corrosion Resistant Non-llluminated Operators www.SquareD.com
For the mest up-to-date Inlormation

Non-llluminated Momentary Push Button Operators—UL Types 4, 4X, 13/NEMA 4, 4X, 13
For use in hazardous locations—See page 17-79.

uw g .
p g Contact blocks and legend plale not included unless otherwise noted.
Z
; & BT - Operztorwhth | Operalor with
1N.0. and Operator Only
zk Description Color 1N.0.Contact | 1 N.C.Conlact
E E 1 KH.C. Contact (KAZ) (KA3) No Contacts v
-4 =1 &
50 2 Black SKR1BH reieed. SKR1BHS SKR1BHG SKR1B
b= =y
:g Red SKRIRH13 SKR1RHS SKRIRHG SKRR
g E Green SKR1GH13 : SKRIGHS SKR1GHE SKRIG
a0 b Univarsal & SKRIUH13 : SKR1UHS . SKR1UHS SKRIU
i "
I~ 923, g‘f,'ﬁﬂ Other ® SKRA1=H13 SKATRHS SKR1wHE SKAle
h =t Black SKR3BH13 SKRA38HS SKR2BH6 SKR3B
Red SKRIAHI3 SKR3RHS SKRAIAHE SKA3A
Graen SKR3IGH13 SKRIGHS SKRAGHE B SKA3G -
Universal & SKRAUHI3 SKA3UHS SKRAUHE SKR3U
Other = SKR3=H13 SKA3EHS SKA3=HE " sxR3w
Black. SKRZBH13 SKR2BHS SKRZBHE SKR2B
Red SKR2ZRH13 SKR2RHS SKR2AHE SKR2R
Green SKR2GH13 SKR2GHS SKR2GHE SKR2G _
g Universel & SKR2UH13 SKR2UHS SKR2UHE SKR2U
ks Other = SKRzm SknzaHs SKRZwHS SKRam
& The universal push bution operators ndude one each of the following color Inseris: black, red, green, yallow, orange, blue and white.
= Seolable below.
Operator with o . -
perator with | Operator with
Description Color G 1HO.Contact | 1MC.Contact o Oel
(KA1) H (KA2) (KA3)
Snap-in Mushroom Bution ! . n
Black SKR4BH13 __j SKR4BHS SKR4BHE SKA4B B
Red SKRSRH13 ) SKR4RHS SKRARHS SKRA4A B
Red ¢ SKR4ROSH13 SKR4RISHS SKRAROSHE SKR4R0S _
Green SKR4GH13 SKR4GHS SKR4GHG SKR4G B
Other % SKRaAH13 SKR4*HS SKRakHB SKR4* B
- | Screw-On Mushroom Bulton with Set Screw Security
wel Black SKR24BH13 SKR24BHS SKR24BHE SKA24B ;|_ _
1% Musheoom Button Red SKAZ4RH13 SKA2aRH5 SKR24RHE SKR24R )
Green SKAZ4GH13 SKR24GHS SKR2AGHE | SKR24G
- Othet % SKR24%H13 SKR24%H5 SKR24#HE SKRZ&* _
Snap-in Mushroom Button i
Black SKRSBH13 SKRSBH5 SKRSBHE SKR58. B
Red SKRSRH13 | SKRSAHS SKRSAHS SKRSA i _
Red + SKASROSHII : SKR5ROSHS SKRSAOSHE SKASADS ] _
Gresn SKRSGH13 ! SKR5GHS SKR5GHE SKRSG ! _
Other # SKRSKHI3 e SKRsaHE | ¢ SKRS# i ~
Screw-On Mushroom Button with Set Screw Security . § _
Black SKR25BH13 H SKR258HS SKR25BHE % SKR25B ; _
2'l, Mushroom Bufion Aed SKR25RH13 SKR25RH5 SKA25AHE SKH25R H _
Green SKR25GH13 SKR25GHS SKRZ5GHE L SKR25G H s
Other SKR25%H13 SKR2Z5#*HS SKAZ5# HE SKR25% +

¢ Knob has Iha words “Emergency Slop” in raised lelters highlighted in while for readabiity.

i See table below.

v These operiors can be ordered compiete with contact Bocks. For maximum block usage, see page 17-85. Add the “H™ number chosen from page 17-80 lo the end of the operalor type number and
2dd the cosl of the "H” number lo the operalor cost

» SKA1,2,3 * SKAA, 5, 24,25
Color Place Color Code Ptace Color Code
inType Number InType Number
Bloe L L
Yellow Y Y .
White w i !
Qrange s s i
Gray E ...
For additional information, reference Catalog #9001CT0301.
© 2003 Schnelder Elediric
All Rights Reserved
17-68 Y803
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Push Buttons—Class 9001 Type K, SK and KX—30 mm fi]]souare D |

Class 9001 For the most up-lo-date information
The Class 8001 Type KA contact blocks are FINGERSAFE® contact
blocks (meeting VDE 0106 Part 100). They have one screw mounting with Smmm i “““m"“‘

Ff and caplive (backed out) plus/minus terminal screws. These contact Symbol (not FINGERSAFE) Pressure Wire Ferminals
E I-§ blocks are double-break, direct-acting contacts. Because of the wiping Type Quanutys | Type i _
4 action of these contacts, they are suilable for use with programmable Q10 — S —

(-4 controilers. All contact blocks listed below accept up to 2 #12-#24 AWG oo —
E 4 solid or stranded wires. Recommended tightening torque for screw . . KAZ2 25-Up KA
y terminals is 7 in-ibs. L) —
50 Qo KA23 sUup ! KAZd
44 standard Contact Blocks ? _
G = Q10 i
nw Description Symbol Type '
sa — 3 == QuP KA24 PEET KA34
&0 N.G. Eady :
Closing i -
'rl: o © KA1 T ;
Spckiong N.C. Conlact WAZS Gl KA
Late Opening 1
= Minimum order quaniity is 25. The price represents one individual contact block.
. 3'3 KAZ Contact blocks listed below are not FINGERSAFE,
but provide:
s = Terminals that accept ring tongue/fork tongue
connectors
* Short single circuit contact blocks
i KA3 (0.75" deep vs. 0.97" deep on the FINGERSAFE) -
D ckon * Same as old style Series G produc! available
- e prior to March, 1989.
* Use form Y238 (add to catalog # as suffix—
Qao Example: 9001KRU1H13Y238)
QP KA4 i
Eoy o Symbol Type T symba Type )
1 joX Ko
LR KaIG i Ay KMG
o o N.O. Contact
Qlo Early Closing
NC. Oc;_nm KAS Q10
Late Opening —- KA2G NC. KASG .
oo sk Oparing ~
R =
_ Q10 QP KASG
QP was Kass N.O. Contact
N.Q. Contact Early Closing
Earty Closing
(Green Cover) - Contact blocks listed below are not FINGERSAFE, but have Quick-
Additional Circult Arrangements Available Connect terminals. _
et Symbol Type .
N, Contact of Q1o oo Order Ono
cioses bekore Qyp ©O O Type KAd and o= KAL2
N.o.(;zu:imm KAS KA1 One Type KA1 c o
Ovedspping & ; _ . QLo KA13
N.O. Contad! of
Kad coses mq,,o o T&F;'MO';“ DRI 15 S B B S O g i Catalog 5001CTC301
Coniact of KAS KAt KAS Ona Typa KAS

4 For push butlons or two-posilion selacior switches only. For

@ncing or overlapping
contacts on other operalors, consuil your nearest Square DVS:

eider Flectic sales office.

Maximum Current Ratings For Control Circuit Contacts—Types KA1-KA6, KA21-25, KA31-35, KA1G-KAGG

AC nc
Inductive (NEMA UL Type AG0O) Inductive and Resistive
Voits 35% Power Faclor Resistive 75% Vs (NEMA Q500)
Make Break Conti Iohé-, Break Make and Break ¢
Carrying and Conlinuous KAz XAS Carrying
Amperes VA Amperes VA Amperes LE] KAl KA3 Kad KAS
120 60 7200 60 20 10 10
240 30 7200 30 720 10 10 = yox 0% 22
480 15 7200 15 720 10 10 500 0.10 0.10 25
600 12 7200 12 720 10 10 B H
© 2003 Schneider Electic
All Faghts Resarved
17-78 Y03
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Boletin de
instrucciones

Instruction
Bulletin

Directives
d'utilisation

65013-002-18N
2/00
Raleigh, NC, USA

Sélecteurs maintenus ou a rappel par ressort lumineux ou non lumineux

Replaces | Reemplaza / Remplace 65013-002-18M (10/97)

Illuminated and Non-llluminated, Maintained and Spring-Return Selector Switches
Interruptores selectores de contacto sostenido o de retorno por resorte iluminados o no iluminados

(€

N Operators | Operadores / Opérateurs |UL Listed for use on a flat surface of enclosure types:
Class |Type |Application - - egistrado por UL para utilizar scbre una superficie
Clase |Tipo [Aplicacion Non-lluminated| Hluminated| Keyed 5100, de gabinetes tipo:
Classe |Type |Application No il d e d Con llave |Homologué par UL pour utilisatlon sur une surface
Non lumineux Lumineux | A clé plate des armoires de type :
Heavy Duty x The lens gasket (P) must be
KS o emady X 4.5 S SRR ‘a":&a‘sler:hlggr:hm enclosure Type 4
ot Keed Fort calibre X El empague del lente (P) debera ser
o 1o
SKS Corrosion Resistant x nnmnaiﬁspadr:i ;:?:er:’np::i, sr“
Resistente a la corrosion 1,2.3.3R.4.4X.6,12813 l‘-:sg“:s:)f:;:e":d:f":::::;‘
SK+J [Résistant A la corrosion X nominzles de armaire fype 4 616
HAZARDOUS VOLTAGE TENSION PELIGROSA TENSION DANGEREUSE
Disconnect all power before Desconecte todas las alimentaciones antes de Coupez toutes les alimentations
servicing efectuar el servicio avant l'entretien

Electric shock will result in death
or serious injury.

Una descarga eléctrica podra causarl
o lesiones serias.

L'électrocution entrainera la mort
ou des blessures graves.

a muerte

'
a

Full View / Vista completa / Vue compléte

Mounting / Montaje / Montage

I__New! / iNuevo! / Nouveau!

The metal locking thrust washer (C)is required
to ground the 9001K operator per IEC 1131-2
Se necesita la roldana de metal de seguridad de
bloqueo (C) para aterrizar el operador 9001K por
IEC 11312

La rondelle métallique de butée de verouillage
(C) esl exigée pour mettre l'opérateur S001K ala
terre selon IEC 1131-2

Dime: Preferred Gover Driling
in./ pulg | po {mm) | erforacon sugenda e a cubieria

Hole & Notch Punch
@31 mm Greenlee
knockout punch 60242
Push buttons also mount
in 1.20 (30.5) hole

Punzonado y Muesca
31 mm Punzonado de
discos removibles 60242
Estos operadores
también se pueden
montar en un agujero de
1,20 (30.25)

Poingon et Encoche
@ 31 mm : Emporte
piéce Greenlee 60242
Ces opéralewrs se
montent aussi dans un
trou de 1.20 (30.5)

Altemate Cover Driing
Perloracon alterna de la culwenta
Pergage allenabl du couverde

Min. Centerline Spacing / Espacio min. al eje
Espacement min. a I'axe

Vertical Henzontal
Without legend plate 156 (40) 225(57)
Sin placa leyenda 1,56 (40) 2.25(57)
Sans plaque a legende 1,56 (40) 2.25 (57)

With legend plate
Con placa leyenda

Awec plague a légende

Legend

operalor

ring nut

locking thrust washer

trim washer

liner (KS & SKS)

compensating gaskets

panel

focating mark

metal legend plate

plastic legend plate

alignment tab

ring nut wrench (K95)

secondary (knob) ring nut

knob

lens gasket

standard hght module (K=+J, SK-+J)
. shallow depth light module

(K=+J, SK--J)

key

|m ocomozzrx-zommoom»

T PDOUOZETCX-IOMMOUOD>P

Leyenda
operador
tuerca arillo
roldana de segundad de bloqueo
roldana del marco
revestimiento protector (KS & 5Ks)
empagues de compensacion
panel
indicador
placa leyenda metalica
placa leyenda de plastico
muesca de alineamiento
llave para luercas (K$5)
tuerca anllo secundana (perilia)
perilla
empaque del lente
modulo de luz estandar (K--J, SK--J)
modulo de luz de poca profundidad
(K+Jd, SK==J)
lave

Légende

A operaleur

B écrou de blocage

C. rondelle de butée de verrouillage

D rondelle de garniture

E. revélemenl (KS & SKS)

F. joints de compensation

G. panneau

H. repére

J.  plague 3 légende en métal

K plaque a legende en plastique

L. languette dalignement

M clé pour écrou de blocage (K95)

N ecrou de blocage (de boutan) secondaie

Q. bouton

P joint de la lentille

Q. module lumineux standard (K--J, SK+=J)

Q1. module lumineux de faible profondeur
(Ke=J, SK-=J)

R clé

[ =] 19977—2000 Schneider EIL“CLHC
Al Rights Reserved / Reservados lodos
los defechos / Tous droits reserves
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65013-002-18N 2/00
Installation / Instalacion / Installatio
(1) - Install the contact blocks 5-8 b-in / ibs-puig / Ib-po (2) - Seled the number of gaskets (F)
¥ -Instalar los bloques de contacto. _ (0.6-09 N-m) SR - Seleccionar el nimero de empaques (F).
Installer les blocs des contact 6ot reimiose ) ~ Cnoisit le nombre de joints (F)
g s =3 - Noretire (E) .
et i ~$35, . - Ne pas enlever (E) Panel thickness o
£ : D Espesor del panel |10 4957 Les
isseur du TP

Ke+J & SK-J

Spring Return / Retomo pot resotts | Rappel par resso
MAX : TANDEM-1. TOTAL-2

Remove kner (E} i ight module is used s
Si uthza el méduio de luz. febre e revestmento protector (E)
Enlever le revétement (E) s le module lumineux est utilsé

pulg / po (mm) Nombre de joints

1116 (1.6) 4
17832 3
316 (4.8) 2
1/4 (6, 4) ) —mﬂ

@ - Mount onto the panel (G) @J - Install the legend plate and washer (see table).
Montar sobre el panel (G) |

- Monter sur
. le panneau (G)

- Instalar la placa y roldana (vea la labla)

- Installer la plaque de légende et rondelle (voir le tableau).

Legend Plate Washer - Installer Fécrou de blocage (B), le joint de
_ la lentille (P) et I'assemblage du bouton
Metal (J) C only ©etN)

Plastc (K} C only

Nane Dand C /

Placa leyenda  |Roldana

De metal (J) C salamente -

De plastco (K} |C solamente 5

Ninguna DyC

Plaque  legende |Rondelle

En metal (J) C seulement

En plastique (K)  |C seulement | 72-86 Ib-in / Ib-pulg

o DetC 1b-po (8.2-10.8 N-m)

- Install the ring nut (B). lens gasket (P), and
@ knob assembly (O & N)

- Instalar la tuerca arillo (B), el empaque del

lente (P) y el ensamble de la penlia (O y N)

Contact Sequence Selection Table / Tabla de seleccion de las secuencias de contactos / Tableau de séquence de contact

Contact Block Location / Ubicacion de los bloques de Non-llluminated Operator, Type: / Operador no luminoso, tip: / Operateurs non lumineux, type -
contactos | Emplacement des blocs a contacts ¢ [ksn [ ks12 [wsos [ wsoa | wsaz [ ksan | wsaa [ koas | ksas [ ksar [ wses | Ksaon | ksaos | wsea
H
1] -5 o8 v Cam /Leva i Came
B2 E|, % A . .
Bock 8 L, | E:ﬁfg;‘tlblsl_ulajclultir!cl4|1[mln
Bioque B T | BocE < —
BocE A amen | o Knob Position [ Posicion de la perilla / Position du bouton
en | 'S
s Rl e N N N P AN P AN P N Pt N Pl RN 2 BN g AN P AN P NV 2
Bock A Ooly A1 A1 | x B 5
- e X0 x 100 XOC X000 200 OxXC X0
enin A e 22 00 az | ox | 10 | ox | x¢ X oxo oxi | oxx | x00 | ooX
Block B Only .
B1 B X Ox 20 ox ax xXCo COoX roo oxo oox O X oc OKX Q00X
Blqle B hiieny 52 00 B2 | ox | Xo | 8% | %0 | xx0 | 0% [ 0Xo | 6x6 | oox | x60 | 6xo | oxa | fo0 |6xon
2 NHET o | ox | xoo >
nman 51 910 a1 10 a2 | 5% x| 50 | o%% %
Blocs A et B 2o, e 0o B &9 by | 85| R25 a%o i o
Note. Contacts Closed = X, Open = O Nota: Contactos Cefrados = X; Abiertos = O Remarque - Contacts Fermés = X- Ouverts = O
* Anintermediate cantact state can ex:s! whvie changing  |* Es posible que el contacto se encuentre en un estado * Clest possible que un &la de contact mtermédiaire peut
the switch positon intermedia al cambiar ia posicin del interruptor exisine en changeart ia posibon de lnterrupteur

CAM REPLACEMENT @ (wite channels on | REEMPLAZO DE LA LEVA @ (canales para
side) 1 Rolate the knob 1o the switch position | conductores laterales) 1. Haga girar la perilla ala

shown in X, Y, and Z as required 2 Snap the

cam into position with the cam key nserted necesario 2 Fije la leva en su posidén con la llave

inio keyway Al

insertada en la muesca posicionadora no. A1

CAM REPLACEMENT ® (wire channels on | REEMPLAZO DE LA LEVA ® (canales para
top & bottom) Follow steps 1 & 2 above and | conduclotes en las partes superior e infetior) Siga los

snap the cam into keyway A2
Note: The left-most knob position is
position #1 for Type KS25.

Cam Key
Liave de la leva
Cle de came

Electrical equipment should be serviced only by

responsibibity 5 assumed by Squ

pasos descritos en 1y 2 y fije la leva en la muesca
posiaonadora no AZ

Nota: La posicion de la perilla de la extrema
izquierda es la posicion no. 1 para el tipo KS25.

v

)N

; C \

2 Postian. spring return 1o night
¢ 4 Poston. maintained

X Al ¢ Y

2 Pasition. spring return to left

REMPLACEMENT DE LA CAME @ (caniveaux de fil
sur le cbté) 1. Tourner le bouton sur la position

posicion del interruptor mostrada en X, Yy Z segin sea | d'inferrupteur indiquée sur X_ Y. et Z  selon les besoins

2. Encliqueter la came en position, avec la clé de came
insérée dans la cannelure n® A1

REMPLACEMENT DE LA CAME 8 (caniveaux de fil en
haut et en bas) Suivre les etapes 1 el 2 ci-dessus et
metre en place la came avec un déchc dans la
cannelure n® A2

Remarque : La position du bouton qui est le plus 4
gauche est le n® 1 pour le type KS25.

3 Posiion, mantained or spring return

Retorno por resorte hacia la dere
Sosterndo 2 o 4 posiciones

izquerda, 2 posiciones

Z poswiones, Retorno por resorte hacia la

Sosterido o retorno pot resorte, 3
posiciones.

ressort vers 1a drofte 2 posibons
U 4 posbons gauche, 2 posrbons

Rappel par ressort vers I3

Solamente el personal de mantenimiento eléctrico

Maintenu ou rappel par ressort
3 posons.

Lentreten du matenel electnque ne doit ére

qualified electrical maintenance personnel No especiahzado debera prestar servicios de effectue que par du personnel qualifie. La Societe
D for any mantemimiente al equipo electrico La Compahia no n'assume aucune responsabilite des
asume responsabilidad alguna por las consecuencdias consequences éventuelles découlant de

consequences arising oul of the use of this

mater

Square D
8001 Hwy 64 East

Knightdale NC 27545 USA
1-888-Square D (778-2733)

v squared com

emergentes de la utilizacion de este material

Importada en México por-
Schnewder Eledtic México, S.A de CV

www schneider-electric.com mx

Calz J Rojo Gomez 1121-A, Col Gpe del Moral
09300 Mexico. DF Tel. 5804-5000 (416) 752-8020

lutiisation de ce materiel

Schneider Canada Inc
19 Waterman Avenue, M4B 1 Y2
Toronto, Ontario

www schneider ca

2
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© 1997-2000 Schneider Electnc
Al Rights Reserved / Reservados lodos
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Push Buttons and Operator Interface Specifiers Guide
Class 9001, Type K, SK — 30 mm
Common Operators

For use in hazardous locations — See page 150.
“START” Push Buttons

“STOP” Push Buttons

Operator L Contact Button Legend Operator Ao Contact Button Legend
Style Description Block Color Tyve Plate Style Description Block Color Type Plate
30.5 mm i 30.5 mm e
Industrial o o Black KR1BH13 KN201SP Industrial o o Red KR1RH13 KN202RP
(Metal) (Metal)
30.5 mm 30.5 mm
el o -
%‘;’;ﬁjﬂ £) o o Black SKR1BH13 | KN101SP oo o o Red SKRIRH13 | KN102RP
(Non Metallic)| & (Non Metallis)
“OFF — ON” Selector Switch “HAND - OFF — AUTO"” Selector Switch
Contact Contact
o i Sequence Kiicl i » - . Sequence Knob —
perator o~ ———— no egen perator oo nol egel
Style Description | Contact Color Aype Plate Style | Deseription | Contact Color Type Plate
Block Block
Included Included
30.5 mm 30.5 mm
Industnal Black KS11BH13 KN2445P Industrial Black KS43BH13 KN260SP
(Metal) (Metal)
v bt
10 100
30.5mm 01 30.5 mm 00 1
Corrosion Corrosion
Resisiant Black SKS11BH13 KN1445P Bosistant Black SKS43BH13 KN160SP
(Non Metallic) (Non Metallic)
RED - 120 Vac — “ON” Pilot Light GREEN - 120 Vac - “OFF” Pilot Light
Operator Style Description Type Legend Plate Operator Style Description Type Legend Plate
30.5 mm 30.5 mm
Industrial KP1R31 KN203SP Industrial KP1G31 KN204SP
(Metal) (Metal)
30.5 mm ¥ 30.5 mm
Corrosion Resistant SKP1R31 KN103SP Corrosion Resistant SKP1G31 KN104SP
(Non Metallic) ) (Non Metallic)
RED - 120 Vac - “ON” Push-To-Test Pilot Light GREEN - 120 Vac —"“OFF” Push-To-Test Pilot Light
Operator Style Description Type Legend Plate Operator Style Description Type Legend Plate
30.5 mm < 30.5mm -~ A
Industrial NivT KT1R31 KN203SP Industrial 5 41 =" KT1G31 KN204RP
(Metal) i (Metal) E
30.5 mm e 30.5 mm
Corrosion Resistant A SKT1R31 KN103SP Corrosion Resistant SKT1G31 KN104RP
(Non Metallic) fé (Non Metallic)

O
@
g3

124

File E42259
CCN NKCR
File LR 25490
Class 321103
Marking

© 1999 - 2000 Schneider Electric All Rights Reserved

D

11/00
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Push Buttons and Operator Interface Specifiers Guide

Class 9001, Type K, SK — 30 mm
Heavy Duty Operators

Non-llluminated Momentary Push Button Operators — UL Types 4, 13/NEMA Types 4, 13

For use in hazardous locations — See page 150.
Contact blocks and legend plate not included unless otherwise noted.

Operator With Operator With Operator With Operator Only
Description Color 1N.O.and 1 N.C. 1 N.O. Contact 1 N.C. Contact With No
Contact (KA1) (KA2) (KA3) Contacts &
Black KR1BH13 KR1BHS KR1BH& KR1B
Red KR1RH13 KR1RHS KR1RH8& KR1R
Full Guard Green KR1GH13 KR1GH5 KR1GH6 KR1G
Universal (D KR1UH13 KR1UHS KR1UHB KR1U
Other @ KR12H13 KR12HS KR12H6 KR1@
Black KR3BH13 KR3BH5 KR3BH6 KR3B
Red KR3RH13 KR3RH5 KR3RH6 KR3R
No Guard Green KR3GH13 KR3GH5 KR3GH6 KR3G
Universal (@ KR3UH13 KR3UHS KR3UH6 KR3U
Other @ KR32H13 KR3ZH5 KR3ZH6 KR3@
Black KR2BH13 KR2BH5 KR2BH6 KR2B
Red KR2RH13 KR2RHS5 KR2RH6 KR2R
Extended Guard Green KR2GH13 KR2GHS5 KR2GH6 KR2G
Universal @ KR2UH13 KR2UH5 KR2UH6 KR2U
Other @ KR2@H13 KR2@H5 KR22H6 KR2@
Snap-In Mushroom Button
Black KR4BH13 KR4BH5 KR4BH& KR4B
Red KR4RH13 KR4RH5 KR4RH6 KR4R
Red & KR4R05H13 KR4R0O5HS KR4R05H6 KR4R05
Green KR4GH13 KR4GHS KR4GH6 KR4G
1% Diameter Other ® KRA®H13 KR4@H5 KRAG@HE KR4@
Mushroom Button : -
Screw-On Mushroom Button With Set Screw Security
Black KR24BH13 KR24BHS5 KR24BHG KR24B
Red KR24RH13 KR24RH5 KR24RH6 KR24R
Green KR24GH13 KR24GHS KR24GH6 KR24G
Other @ KR24@H13 KR24@H5 KR24@Hs KR24(&)
Snap-In Mushroom Button
Black KR5BH13 KR5BHS5 KR5BHE KR5B
Red KR5RH13 KRSRH5 KR5RH& KR5R
Red 3 KRSROSH13 KRSRO5HS KR5R05H6 KR5R05
i Pt Green KR5§H13 KRS5GH5 KRSGHE KR5G
Mus?\roum Button Other @& KR5@H13 KR5@HS5 KR5@&H6 KR5&
Screw-On Mushroom Button With Set Screw Security
Black KR25BH13 KR25BHS KR25BHGB KR25B
Red KR25RH13 KR25RH5 KR25RH6 KR25R
Green KR25GH13 KR25GHS KR25GH6 KR25G
Other & KR25@H13 KR25@HS KR254H6 KR254

See table below.
See lable below.

number.
EXAMPLE: KR24B + H2(2 - KA1) = KR24BH2

The universal push button operalors contain one each of the following color inserts: black, red, green, yellow, orange. blue and white

Knob has the words “Emergency Stop” in raised letters highlighted in white for readability. Available in red snap-in mushroom butlons only.

These operalors can be ordered complete with contact blocks — for maximum block usage — see page 155. Add the "H" number chosen from page 151 to the end of the operalor type

2 ForKR1,2,3 @ For KR4, 5, 24, 25
Color Choose Color and Place Code in | Choose Color and Place Color
Type Number Code in Type Number

Blue L L

Yellow Y Y-

White w

Orange S S Page 155

Gray E Page 154
Contact Blocks. ... .. .. . ...... Pages149-150
YHNUMDEIS. - v comen s . SRR SRR Page 151
LBDG o o w R F AT S ST AT MR SRR, e ) Page 148
Legend Plates ... .. B ....... Pages 152-153
LIONS MOGUIBS socom ismmiss eremmmi s massemin s s S ssw e o Page 148
Lockouts .. ..... GFL ERNERVNINY O FAEER BBENRS VL SRR & Page 154
Qutline Dimensions Pages 159-160
Ratings . . cosmenamme. o Pages 149-150
ReplacementPais  s..vuvsranrewmz oo sass 9ism s aelasess 1 Page 158
RING NULS: sswsnenis v G e ST PRI SR Page 158
Color Inserts and Mushroom Knobs . ....... ... ... ... ........ Page 157
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Push Buttons and Operator Interface Specifiers Guide
Class 9001, Type SK — 30 mm
Corrosion Resistant Operators

Non-llluminated Momentary Push Button Operators — UL Types 4, 4X, 13/NEMA Types 4, 4X, 13
For use in hazardous locations — See page 150.

Contact Blocks And Legend Plate Not Included Unless Otherwise Noted

Operator With 1 N.O. % Operator With 1 N.C.
Description Color and Opea('t:; With Contact Operaé?’rngll?;gnh Ng
1N.C. Contact (KA1) ) (KA3)
Black SKR1BH13 SKR1BH5 SKR1BH6 SKR1B
Red SKR1RH13 SKR1RH5 SKR1RH6 SKR1R
Green SKR1GH13 SKR1GHS SKR1GHE6 SKR1G
o - Universal SKR1UH13 SKR1UH5 SKR1UHB SKR1U
Full Guard Other @ SKR1ZH13 SKR12H5 SKR1@H6 SKR1@
Black SKR3BH13 SKR3BHS SKR3BH6 SKR3B
Red SKR3RH13 SKR3RHS SKR3RHG SKR3R
Green SKR3GH13 SKR3GH5 SKR3GH6 SKR3G
Universal O SKR3UH13 SKR3UHS SKR3UHE SKR3U
No Guard Other @ SKR3ZH13 SKR3@H5 SKR32H6 SKR3@
Black SKR2BH13 SKR2BHS5 SKR2BH6 SKR2B
Red SKR2RH13 SKR2RHS5 SKR2RH8B SKR2ZR
Green SKR2GH13 SKR2GHS SKR2GH6 SKR2G
Universal O SKR2UH13 SKR2UHS5 SKR2UH#6 SKRz2U
Extended Guard Other @ SKR22 SKR22H5 SKR22H6 SKR22
Snap In Mushroom Button
Black SKR4BH13 SKR4BHS SKR4BH6 SKR4B
Red SKR4RH13 SKR4RHS5 SKR4RHE SKR4R
Red 3 SKR4R05H13 SKR4R05H5 SKR4R05H6 SKR4R05
Green SKR4GH13 SKR4GH5 SKR4GHE SKR4G
1%/ Mushroom Button Other @ SKR44H13 SKR4GHS SKR4@H6 SKR4®
Screw-On Mushroom Button With Set Screw Security
Black SKR24BH13 SKR24BHS5 SKR24BHE SKR24B
Red SKR24RH13 SKR24RH5 SKR24RH6 SKR24R
Green SKR24GH13 SKR24GHS SKR24GHB SKR24G
Other & SKR244H13 SKR24@H5 SKR24@H6 SKR24®
Snap-in Mushroom Button
Black SKRS5BH13 SKR5BHS SKR5BHG SKR5B
Red SKR5RH13 SKR5RH5 SKR5RH6 SKR5R
Red 3 SKR5R05H13 SKR5R05H5 SKR5R05H6 SKR5R05
Green SKR5GH13 SKR5GHS SKR5GH6 SKRS5G
Other & SKR5%H13 SKR54HS5 SKR5@HB SKR5&
Screw-0On Mushroom Button With Set Screw Security
: Black SKR25BH13 SKR25BHS5 SKR25BH6 SKR25B
2'/4 Mushroom Button Red SKR25RH13 SKR25RH5 SKR25RH6 SKR25R
Green SKR25GH13 SKR25GHS5 SKR25GHe SKR25G
Other 4 SKR256H13 SKR25@HS SKR25@H6 SKR25@

1) The universal push button operators include one each of the following color inserts: black,
red, green, yellow, orange, blue and white

2 See lable below.

3 Knob has Ihe words “Emergency Stop” in raised lellers highlighted in white for readability.

Available in red snap-in mushroom buttons only.

@) See lable below.

) These operators can be ordered complete with contact blocks, for maximum block usage — Color Inserts and Mushroom Knobs . .. ..o vve i cvinnnnns Page 157
see page 155. Add the "H" number chasen from page 151 lo the end of the operatar type Basic:Operalors o« sy PEEINR ST ST TITERES SauE R Page 155
number. EXAMPLE: SKR24B + H2(2-KA1) = SKR24BH2 Boots ........ ..... Page 154

Contact Blocks . . . Pages 149-150

SHENUMBEIS o sers s am s sl SRR S e T Page 151

2 For SKR1.2.3 4 For SKR4,5,24,25 Legend Plates o Pages 152-153

Color Choose Color and Place Choose Color and Place Lockouts e o Page 154

Color Code in Type Number | Color Code in Type Number Outline Dimensions . . . . ) i Pages 159-160

Blue L L Ratlings: wrevan miss 7 i e RS T STl S o Pages 149-150

:}’ﬁ"‘fw \,Tv ¥ ReplacementParts . ............ e Page 158

ite : I NS cines caimrm omsnsmm s oy st i St sy s f e

Orange s S Ring Nuts Page 158
Gray E

D .
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Push Buttons and Operator Interface Specifiers Guide
Class 9001, Type SK — 30 mm
Corrosion Resistant Selector Switches

Non-llluminated 3 Position Selector Switch Operators — UL Types 4, 4X, 13/NEMA Types 4, 4X, 13
For use in hazardous locations — See page 150. Legend Plate and Contact Block Not Included Unless Noted

CONTACT BELOCK REQUIRED

1 — Contact Closed 0 — Contact Open

c - Center Center Center Center Center Center Center Center Center
ontact uantity Mount
Block and on ANFAANVAAR PAAR VAN P AANPAAR VARX FARN V.4
osition ype Side
Left Right|Left Right|Left Right|LeRt Right|Left Right|Left Right|Left Right|Left Right|Left Right
kA3 KA 11 oof1 0o0joo1 |1 0o0f1 oofl1 00fl1 aofo 10[1 10
KA Ll ka1 oR
OR——
[N N} KAZ #2
o o KA2 1o 11]0 o010 10]/0 10f0o o1/0o 11]0 11]|1 000 01
Side 2 ] Ty #2
Side 1 o O
e e KA 1o o 1|1 ooflo o1]1 oofo 1ofjo o1 |1 01]0 01]|0 11
Loc?ah‘ng o OR KA1 OR
Nolch ™ | el KAz [#1 KA2
SIG] L % |1 10|0 o1f0o 10{0 10]0 0141|1000 1010 10|11 00
Top View g o
CAM B c D E F G J L M
Non-llluminated Operators Type Type Type Type Type Type Type Type Type
wor | Without Knob SKS42 SKS43 SKS44 SKS45 SKS46 SKS47 SKS49 | SKS401 | SKS402
Operalor lwith Standard Black Knob SKS428 | SKS43B | SKS44B | SKS45B | SKS46B | SKS47B | SKS498 | SKS401B | SKS402B
MY with Other Color Knob (See Table)2) SKS42@ | SKS43Q | SKS44® | SKS45Q) | SKS462 | SKSA72) | SKS492 | SKS4012 | SKS4022
Manual
R:ruur?n With Standard Black Knob (See Table for Other
With  |Colors, Replace B in Type No. with Color Code) |y s.4p1413| SKS43BH13| SKS44BH 13| SKSASBH13{ SKS46BH13 SKSATBH 13| SKS49BH 13| SKSA018H13| SKS4028H13
glgm?) mliﬁ% o :;gg ﬁ En—n)) SKS42BH1|SKS43BH1|SKS44BH1| SKS45BH1 | SKS46BH1| SKS47BH1[SKS49BH1 %%‘S% EQ%.%E’Q;
1
Wilh 1 KA1 on cide 1 and 1 KA1 on side #2 (H2) |SKS42BH2| SKSA3BHZ| SKSA4BH2| SKS45BH2 | SKS46BH2| SKS47BH2| SKS40BH2
R?"“’;? o Without Knob SKS62 SKS63 SKS64 SKS65 SKS66 SKS67 SKS69 | SKS801 | SKS602
it 83{3!,-‘” With Standard Black Knob ) SKS62B | SKS63B | SKS64B | SKS65B | SKS66B | SKSB7B | SKS69B | SKSB01B | SKS602B
o o MY |with Other Color Knob (See Table)2 SKS622 | SKS632 | SKSB4® | SKS652 | SKS66@ | SKS67@ | SKS692 | SKS601@ | SKS602@
& 5"”29 lor |Without Knab SKS72 | SKS73 SKS74 SKS75 | SKS76 SKS77 SKS79 | SKS701 | SKS702
eturnfrom| - Operalor |With Standard Black Knab SKS72B | SKS73B | SKS74B | SKS75B | SKS76B | SKS77B | SKS79B | SKS701B | SKS702B
C'g'"“" MYV lWith Other Color Knob (See Table)2 SKS72@ | SKS73@ | SKS742 | SKS752 | SKS76@ | SKS77@ | SKS792 | SKS701@ | SKS702@
& ISFW;SQ il i Without Knob SKS52 | SKS53 | SKS54 | SKS55 | SKSS6 | SKSS7 | SKSs9 SKS501 | SKS502
il g‘*,’a,‘,‘” With Standard Black Knob SKS52B | SKS53B | SKS54B | SKS55B | SKS56B | SKS57B | SKS59B | SKS501B | SKS5028
éeﬁa‘f’ MYV Wwith Other Color Knob (See Table) SKS52@ | SKS532 | SKS54( | SKS55@ | SKS562 | SKS57@ | SKS59@ | SKS501@ | SKS502@
1) These operalors can be ordered complele with contact blocks, for maximum block usage —
see page 155. Add the "H” number chosen from page 151 to the end of the operator type
number.
EXAMPLE: SKS43FB+H13(KA1-POS 2) = SKS43FBH13.
2) Add the color code as chosen from knob color table below.
EXAMPLE: SKS432 with a green gloved hand knob = SKS43FG.
Selector Switch Knobs
Color
Standard Gloved Coin
Knob Hand Knob Operated
] ) i 2 g »
Knob Type Knob Type Knob Type asic Operalors. ... Page 155
Code Code Code BOOIS - comis R R oS D R SRR S SR N ST Page 154
o = = = —= = ContactBlocks ......... . Pages 149-150
ach 1 5 B18 “H Numbers . ............... Page 151
Red R R8 FR R24 TR RIE. o UIRGES semoennmsn ot SRRELRE BT SRR S SRR
Green G G8 FG G24 16 Gi6 tegl'f”d Plates ............ : Pages 152-153
Yellow ¥ Y8 Fy Y24 TY Y16 OCKOUES ...t Page 154
Orange s 511 FS 525 2 : Outline Dimensions .. .Pages 159-160
Blue L L& FL L24 L L16 BalNGS! s vosnom wm sim wesmm . .Pages 149-150
White w ws FW wz4 - - ReplacementParts ................ Page 158
Amber A AB FA A24 - i Page 158
Clear C c8 FC c24 TC ci16 Page 157
144

© 1999 - 2000 Schneider Electric All Rights Reserved

11/00 D

PDF Library No. 971 Rev.: 2000



Jd3AIAId NOoLLYOInand




DTS Full Voltage Starters—NEMA Rated

www.SquareD.com Class 8536
Forthe most up-a-date information

General Information

Type S magnetic starters are used lor full-voltage starting and stopping of AC squitrel cage motors. Motor overload
protection is provided via melting alloy type therma overload relays. Type S starters are available in NEMA Sizes 00
through 7, and are designed for operation at 600 Vag, 50 lo 60 Hz

Solid State Overload Relay Protection (MOTOR LOGIC®)

These ambient insensitive overoad relays are avallable on Sizes 00 through 6 and standard on size 7. They provide
phase loss, phase unbalance pratection and a power LED indication To order, add Form H10 (for Class 10}, H20 (for
Class 20), orH30 (for selectable tnp class protection) For more information about MOTOR LOGIC, see page 14-97 and
page 14-111

3-Pole Polyphase—600 Vac Maximum—50-60 Hz

Tyge SC03 Note that pnees shown do notinclude thermal units. Devices require 3 thermal units (Sizes 00-8) Standard trip thermal
Size 1, 3-Pole Starter units are $14.30 each. See page 14-129 for selection information
NEMA 1 Waloritght Exstigh Watertght, Dusttigh
Conti atertight, tig ht atertight, ig hit,
NEMA| “Tiem | Motor | Max PpisType GenerIPUPOSe | prughed Stainkess Steel | Cormsion Resistant
Swe Ratings Voltage Hp > Endlosure (Sze0-5)a Glass-Polyester Enclosure
Type Price Type Price Type | Pmce Type | Price g
Separate Gonfrol m > 2
200 1ts ) L™}
00 g 230 118 SAT124 SAGIZ+ lse Size 0 Use Size 0 W=
460 2 71
575 2 o=
Separate Control m I o
200 3 28
0 18 230 3 SA004+ SEG24 SBWIZe SEWz2e ﬂ:
460 E w
575 5 = 2
Separate Control m EO
200 7l i
1 27 230 71 SCOR+ SCGI SCW1T ICW234 g
40 10 g._
57 10 =z
Separate Controlm T ) I 1 j wo
};udoﬂ 10 =5
2 45 540 15 | sDote S0GT SO 4 SOWE2T 4 e
s | 5 e
Separate Control m -
200 25 . .
3 90 230 30 SEO1 4 SEG14 SEW114 SEWZ14
460 50
575 50 —
Separate Controlm T
200 40 N
4 135 230 50 SFO1+ SFG1# SFW11s SFW21 4+
460 100
575 100
Separate Controlm
200 ) ) =
5 270 230 G014 SGGH+ SGWIt e
460
575
Separale |
& 540 SHOZ ¢ SHG2+ SHW24
460
575
e Controlm
7 810 U2 | G2 SIW2 e
575 00 |

4 Size 6 and 7 are rated NEMA 4 only
®» 120 Yolt Polyphase ers are wired for separae control and must be ordered wth Form S
+ Coil vollage code mu fied to order this preduct Refer o standard coil woltage

Coil Voltage Codes

e, 85028C02V02%)
odes shown below

Vo tage s

Price Adder page 1421
e page 14-109
Ne Charge page 14-102
ﬁu ‘E;d'?f‘ .. page 14-118
A e 14121
Mo Charge pag -
Mo Charge

Mo Charge

$2370

Q-S_% 3, where 24 Y cols are avalable, Form 8 [separd e control) imust be speciied

olyph trol Form S (separate control) must be specified (i e | order as 85363002025
Note: F ] ansfol page 14110 ; :
d when a separate source of power is available for the cortrol icol) witage

Faraddienal information, reference Calalog #8502CT9704

ke ety r(;m o }E)ISCOUHI
_— | Schedule 14-15

PDF Library No. 620 Rev.: 2006
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Instruction Bulletin

Bulletin No. 30072-013-33A
August 1999
Raleigh, NC, USA

Auxiliary Contact Kit
Class 9999 Type AC04

INTRODUCTION

INSTALLATION

Figure 1: Installing the Auxiliary Contact

Replaces 30072-013-33 dated 10/94

The Class 9999 Type AC04 auxiliary contact kit is used with MOTOR
LOGIC™ solid-state overload relays (Class 9065 Types SS, SF, SR, and ST).
This auxiliary contact, which can be installed as normally-open (N.O.) or
normally-closed (N.C.), is isolated from the solid-state overload relay trip
contact.

A DANGER

HAZARDOUS VOLTAGE
Disconnect all power before working on equipment.

Electric shock will result in death or serious injury.

To install the auxiliary contact on the solid-state overload relay:

B (R

Disconnect all power from the overload relay.

Remove the wires from terminals 95 and 96.

Remove the black label from the overload relay auxiliary contact socket.
To install the contact (see Figure 1):

N.O. operation: Press the overload relay reset bar. Slide the contact
block into the N.O. position of the overload relay (tabs on the front of the
contact block align with the N.O. tab on the overload relay).

N.C. operation:Trip the overload relay by sliding the white test switch on
the bottom of the overload relay. Slide the contact block into the N.C.
position of the overload relay (rotate the contact 180° from the N.O.
position; tabs on the front of contact block align with the N.C. tab on the
overload relay).

Tighten the screw in the center of the auxiliary contact block (see
Figure 2).

N.O

N.C

95

Tightening Torque:
3 1o 6 Ib-in

F

Figure 2: Tightening the Mounting Screw

© 1994-1999 Square D All Rights Reserved
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Augxiliary Contact Kit
Instruction Bulletin

Bulletin No. 30072-013-33A
August 1999

TERMINALS

SPECIFICATIONS

SHORT CIRCUIT PROTECTION

Square D Company
8001 Hwy 64 East
Knightdale, NC 27545
(919) 266-3671
www.squared.com

Use only copper wire on auxiliary contact terminals. These terminals are
suitable for wire sizes 16 to 12 AWG, solid or stranded, and accept one or two
conductors per terminal. Recommended tightening torque is 9 to 12 Ib-in.

The auxiliary contact is rated A600/P300. Refer to Table 1.

Table 1: Auxiliary Contact Ratings

NEMA | Maximum Therfnal Maximum Current VA Rating
Ratin Voltage Continuous [

9 4 Current Make Break Make | Break
AB00 600 Vac 10A m3 | m3 7200 VA 720 VA
P300 300 vdc 5A 121 | 121 138 VA | 138 VA

1 For application voltages between 120 and 600 V: abtain the maximum make and break
currents by dividing the VA rating by the application voltage. For application voltages below
120 V: the maximum make current is the same as for 120 V, and the maximum break
current is obtained by dividing the break VA by the application voltage; however, the current
values must not exceed the thermal unit continuous current.

121 For application voltages of 300 V or less: obtain the maximum make and break currents by
dividing the VA rating by the application voltage; however, the current values must not
exceed the thermal unit continuous current.

1Bl 35% power factor.

Provide overcurrent protection for control circuits in accordance with the
National Electrical Code and/or other applicable electrical codes. For
applications requiring compliance with .E.C. 947-5-1, use only Class CC
fuses or better, 30 A maximum.

Square D and IE are registered trademarks and MOTOR LOGIC is a trademark of Square D
Company or related companies. All other trademarks are the intellectual property of their
respective companies.

Electrical equipment should be serviced enly by qualified electrical maintenance personnel. No
responsibility is assumed by Square D for any consequences arising out of the use of this material

© 1994-1999 Square D All Rights Reserved

0| sauaArRE D




AJd3AIAIA NOLLYOITaNnd




Bulletin No. 30072-013-33A
August 1999

Instruction Bulletin Raleigh, NC, USA
Replaces 30072-013-33 dated 10/94

Auxiliary Contact Kit
Class 9999 Type AC04

INTRODUCTION The Class 9999 Type AC04 auxiliary contact kit is used with MOTOR
LOGIC™ solid-state overload relays (Class 9065 Types SS, SF, SR, and ST).
This auxiliary contact, which can be installed as normally-open (N.O.) or
normally-closed (N.C.), is isolated from the solid-state overload relay trip
contact.

INSTALLATION A DANGER

HAZARDOUS VOLTAGE
Disconnect all power before working on equipment.
Electric shock will result in death or serious injury.

To install the auxiliary contact on the solid-state overload relay:

Disconnect all power from the overload relay.

Remove the wires from terminals 95 and 96.

Remove the black label from the overload relay auxiliary contact socket.
To install the contact (see Figure 1):

N.O. operation: Press the overload relay reset bar. Slide the contact
block into the N.O. position of the overload relay (tabs on the front of the
contact block align with the N.O. tab on the overload relay).

N.C. operation:Trip the overload relay by sliding the white test switch on
the bottom of the overload relay. Slide the contact block into the N.C.
position of the overload relay (rotate the contact 180" from the N.O.
position; tabs on the front of contact block align with the N.C. tab on the
overload relay).

5. Tighten the screw in the center of the auxiliary contact block (see
Figure 2).

Bow o=

N.O.

N.C

95

Tightening Torque:
3to 6 Ib-in

Figure 1: Installing the Auxiliary Contact Figure 2: Tightening the Mounting Screw

©1994-1999 Square D All Rights Reserved
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Auxiliary Contact Kit
Instruction Bulletin

Bulletin No. 30072-013-33A
August 1999

TERMINALS

SPECIFICATIONS

SHORT CIRCUIT PROTECTION

Square D Company
8001 Hwy 64 East
Knightdale, NC 27545
(919) 266-3671
www.squared.com

Use only copper wire on auxiliary contact terminals. These terminals are
suitable for wire sizes 16 to 12 AWG, solid or stranded, and accept one or two
conductors per terminal. Recommended tightening torque is 9 to 12 Ib-in.

The auxiliary contact is rated A600/P300. Refer to Table 1.

Table 1: Auxiliary Contact Ratings

NEMA | Maximum Thermal Maximum Current VA Rating

. Continuous
Rating | Voltage Current Make Break Make Break
A600 600 Vac 10A 11.3) | n3 7200 VA 720 VA
P300 300 vde 5A @ | @ 138VA | 138VA

1 For application voltages between 120 and 600 V: obtain the maximum make and break
currents by dividing the VA rating by the application voltage. For application voltages below
120 V: the maximum make current is the same as for 120 V, and the maximum break
current is obtained by dividing the break VA by the application voltage; however, the current
values must not exceed the thermal unit continuous current.

121 For application voltages of 300 V or less: obtain the maximum make and break currents by
dividing the VA rating by the application voltage; however, the current values must not
exceed the thermal unit continuous current.

31 35% power factor.

Provide overcurrent protection for control circuits in accordance with the
National Electrical Code and/or other applicable electrical codes. For
applications requiring compliance with I.E.C. 947-5-1, use only Class CC
fuses or better, 30 A maximum.

Square D and [_Q] are registered trademarks and MOTOR LOGIC is a trademark of Square D
Company or related companies. All other trademarks are the intellectual property of their
respective companies.

Electrical equipment should be serviced only by qualified electrical maintenance personnel. No
responsibility is assumed by Square D for any consequences arising out of the use of this material

© 1994-1999 Square D All Rights Reserved
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SGUARE D Bulletin No. 30072-013-40A

April 1995

Instruction Bulletin Raleigh, NC, USA

Remote Reset Module
for MOTOR LOGIC™ Solid-State Overload Relay
Class 9999 Type RR04

INTRODUCTION This module is for resetting a MOTOR LOGIC™ solid-state overload relay (Class 9065
Type SS. SF. SR and ST) from a remote location. The remote reset module is energized
by a 110/120 VAC 50/60 Hz source through a normally-open (N.O.) push button. It al-
lows a tripped, solid-state overload relay to be reset from a distance of up to
150 ft (46 m).

INSTALLATION A DANGER

HAZARDOUS VOLTAGE.
Disconnect all power before installing or servicing equipment.

Electrical shock will cause severe injury or death.

7 Ib-in (0.8 N-m)

(A) 51b-in (0.6 N-m)
Figure 1 Remote Reset Installation

1. Disconnect all power from the cabinet containing the overload relay.

2. Slide the module onto the overload relay (see Figure 1). The bottom of the
module mounting tab must be flush with the housing of the overload relay.

3. Tighten the remote reset mounting screw (A) to 5 Ib-in (0.6 N +m). Excessive
torque could damage the mounting tab and affect the module’s performance.

/A CAUTION

INCORRECT MOUNTING HAZARD.
Use the mounting screw provided with the remote reset module.

Incorrect mounting screw can result in equipment damage.

4. Connect a 110/120 VAC separate control source, via a N.O., momentary con
tact push button. to the remote reset module terminal (B and C). Refer to Typ-
ical Control Diagram on page 2.

1995 Square D All Rights Reserved 1

PDF Library No. 953 Rev.: 04-95

Replaces 30072-013-40 dated 3/95



MOTOR LOGIC' Remote Reset Module
Class 9999 Type RR04

Bulletin No. 30072-013-40A
April 1995

TERMINALS

Only use copper wire on remote reset terminals. Pressure wire control terminals
are suitable for wire sizes AWG 16 to 12 (1.5 to 2.5 mm?), solid or stranded, and ac-
cept one or two conductors per terminal. Tightening torque: 7 lb-in (0.8 N+m).

2.9,

e 4
Q
'

T
I DISCONNECT |

MEANS

|
\
z
2
)
[ I
| B

TESTING

OPERATION

i Slide to Trip

SOLID-STATE
\ OVERLOAD RELAY 2

reamen UENEY ERES

AUXILIARY
CONTACTS

Figure 2 Typical Control Wiring Figure 3  Manually Tripping the Overload Relay

1. Verify that all power is disconnected.
2. Manually trip the solid-state overload relay (see Figure 3).
3. Energize control power.

4. Press the remote, momentary-action push button. If the reset module is
properly installed, the overload relay will reset when the push button is
pressed and the yellow flag in the trip indicator window (Item D in Figure
1) disappears.

The module resets the solid-state relay when the remote push button is actuated
for a minimum of 0.25 seconds. The maximum allowable duty cycle for the remote
reset module is five repeats of 2 seconds on/ 2 seconds off, followed by a fifteen
minute off time. Exceeding this duty cycle impairs the proper function of the re-
mote reset module.

Each time the remote reset module is energized, it draws 270 VA (2.2 A @ 120 VAC)
for less than 0.5 s from the control power supply.

The maximum recommended wire run length for the module is 150 ft (46 m) for
dry environments. A transient suppression module (Class 9999 Type ST1) should
be wired across the remote reset device terminals (B and C Figure 1) to achieve this
distance for wel wire environments.

Note: This device is not intended for use with solid-state output contacts.

MOTOR LOGIC is a trademark of Square D Company.

Electrical equipment should be serviced only by qualified electrical maintenance personnel, and this document should
not be viewed as sufficient instruction for those who are not otherwise qualified to operate, service or maintain the
equipment discussed. Although reasonable care has been taken to provide accurate and authoritative information in
this document, no responsibility is assumed by Square D for any consequences arising out of the use of this material.

1995 Square D All Rights Reserved
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Thermal-magnetic Molded Case Circuit Breakers lillsauare o |

100 Ampere Frame W.Squaren.com
Class 850 For the most up-lo-date Infomiation

Themal-magnetic molded case ciroult breakers shownon  F-frame—100 A, Thermal-magnetic (240 Vac)

e pages 6-20-6-24 are permanent tnip UL Listed, CSA -
_ : S pe . i ; AC Magnetic Terminal
Certified, IEC rated, and also meet the requirements of Ampere Trip Sortimye Standard Internipting Wire
Federal Specilication W—C-375B/GEN as indicated on b Hold [ Tnp CatabgNunber | Pnce Range
pages 6-4-6-7. For I-Line® mo_ided case circuit breakers, 1-pole, 120 Vac
see listings on pages 8-25-8-28. 15 275 600 FAL12015 ALEOFA
20 275 600 FaL12020 1 AR [
% 578 600 FAL1Z025 Hah anelus
30 275 600 FaLi2030
35 400 850 FAL12035
40 400 850 FAL12040
45 400 850 Fal 12045
50 400 850 FaL12050 AL100FA
60 800 1450 Fal12060 H421/0 AWNG Cu
Fo 800 1450 FalL12070 or #812-81/0 AWG Al
a0 800 1450 FAL12080
a0 900 1700 FAL12000
100 900 1700 FaL12100
2-pole. 240 Vac
15 275 600 FAL22015
1 27 50 1 ALSOFA
20 275 B00 Fal2zo2o < -
25 275 500 FAL22025 il T
30 275 £00 Fal22030 e
FAL 35 400 850 FAL22035
1-pole 40 400 850 EA%ZZMO
45 400 450 AL22045
15-100 Amperes 50 400 250 EAL22050 ALTO0FA
60 800 1450 FAaL22060 #d-#1/0 AW G Cu
0 70 800 1450 Fal22070 or $12-#1/0 WG Al
-4 g0 800 1450 Fal22080
ﬁ an 300 1700 Fal 22090
- 100 300 1700 FalL22100
- 3-pole, 240 Vac
o 5 275 600 FAL32015
00 ALSOFA
= 20 275 00 Falazozo #1494 AWG Cu o
— 25 27 500 FAL32025 -
a %0 575 600 EAL3Z030 #12-84 ANGA
© 35 400 250 FAL32035
i 40 400 250 FALa2040
45 400 850 FAL32045
50 400 850 FaL32050 AL10OFA
&0 60 800 1450 FAL32060 #1481 /0 AW G Cu
70 800 1450 FaLa2070 or #1281/ AWG Al
80 800 1450 Fal3znoan
20 200 1700 Falazoao
100 900 1700 FAL32100

F-frame—100 A, Thermal-magnetic (480 Vac)

AC Magnetic Standard Extra High Termanal Wire
Amrre | Tnp Settings | Interrupting Interrupting Hange
Rating Catalog - Catal
Hokll Trip | ik | prce | S2akd | price FA Lugs FCLugs
1-pole, 277 Vac, 125 ¥dc
275 | éoo[EALI4015 £
253 FaLldoz #14-94 ANG Cu of
275 | FAL 14030 Ri2-A ANGI)
400 I FAL14035
400 | FEL14040
400 | FAL 14045 i .
400 | Eal 14050 al1ooFa
gon | FF-LMF‘W #14-41/0 ANG Cu or
FALFHLFCL goo | #2810 ANG &
g 800
3-pole 90 900 | PALHL 90
15-100 Amperes 100 a00 | FAL14100 - B
2-pole, 480Vac 250Vdcu
. . 75 ALZ4015 -
Interrupting Ratings (kA) 55 AL2a0ts ALEOFA CL30FA4
576 #1484 NG Cuor | (1) #1410 AWS
FAL2490 FAL4s0 FOL 576 | #1284 AWG Al Cu enly
2404 ( 100 400
- T = 400 FalLz 4u_u-
am _ 7 13 65 200 FAL24045 ALT00F A%
e 400 FAL 24050 FCLZA 050 aL100FR i N NG C
800 g00 FAL24060 FCL24060 #14—41/0 AWG G or (1] #14-A3 ANG Cu
T T ] 70 800 EAL240T0 FCL24070 210 WG AL | oo dT o
Circuit Breaker Termination Options &0 gov 0 [FAL2408 FCL24980 | A e
20 aon FAL24 124090 |
(Thurd character of catalog rumber) 100 900 O |FAL2d100|  FCL24100 |
Eoio Luas 3-pole 480\43(:. 2:10\'dc- )
= {0 Lugs - 300 [FALZ4015 FCLa4015 ALSTFA —
L=Lugs both ends ;ﬁtf{:::‘h B14-#4 AW (11 #1410 ANE
k=Lugs "ON" end only ‘ #1244 4G Cu only
F=Lugs "OFF" end only
1 AL100F Y4
al to0Fs : AL L =
rfmwh;n-,'.u 1) #1443 AWG Cu
o i of
Elyon RN (1 #12-01 AWG AL
6 " F&L34090 FC L&wm)
Pages 6-51-6-64 FAL34100 FCLad4 00 1
) _—
. - DL’:‘rf"GUI‘Il 2 2004 Sehneder Electne
6-20 DE2 el 21 Rights Flecerved
< | Schedule 4
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Class 650

Thermal-Magnetic
'Molded Case_ C|rcmt Breake S

FA, FH and FC
Circuit Breakers

Description 100-ampere frame circuit breakers rated 15 through 100 amperes with the
following features:
B I-, 2- and 3-pole construction

FC circuit breaker has 2- and 3-pole construction available in a 3-pole
module. FA and FH are available in 1-, Z- and 3-pole modules.

FA 1-pole

# Push-to-trip
Circuit Breaker

Yellow push-to-trip button mechanically trips the circuit breaker.
® Trip indication
The handle moves to the center position when the circuit breaker trips.
® ON/OFF indication
ON/OFF markings are on the face of the circuit breaker along with the
international /0O markings.
® Endurance (switching operations)
FA 2-pole W@ & 6.000 full-load 0;}cru‘lmns
Circuit Breaker 4,000 no-load operations
® Thermal trip element
Thermal trip elements are factory calibrated for 40°C per the UL 489
Standard. Calibration for 50°C is also available without the UL Listing.
# Magnetic trip element
The magnetic trip elements are factory scaled to provide instantancous
trip protection at high fault levels.
® Mounting
Al FA, FH and FC circuit breakers can be mounted and operated in any
FA 3-pole position and are not limited to vertical or horizontal mounting.
Circuit Breaker

Continued on next page

Ampere Interrupting Ratings (AIR)

Catalog UL Listed Ampere Interrupting Ratings (AIR) Federal %ECA Ultimate
Number Prefix Cont. RMS Symmetrical Amperes ] DC Volts Bpets Rating 415/240V
T [ No.of | Ampere AC Volts, 50/60 Hz | weeayegy | SoOHz -
Unit-mount| LLINE® | Poles |Raling | 155 | 540 | 277 “g;);” 480 | 600 | 125 | 250 | 500 | GEN 1571 | 947-2
T (15100 | 10K | — s § = = 5K | — | == 11a - —
A |

gf‘év Eam. 2 |15-100 | 10K | 10K | — | — e — | 5K | 5K | — 11b, 12b = e
| 3 |15-100 | — | — | — | = | 5K | 5K | — | b1 | — | —

i fw‘ 1 15-100 | 25K — | = — 10K | — = 11a, 12a, 13a | 18K —
:usoLv | eny 2 |15-100 | 25K 18K | 18K | — | 10K | 10K | — 13b 18K -
* b g 15-100 | 25K 18K | 18K s 10K | 10K il 13b 18K i

FAL | FA | 2 [15-100 | 25K 18K | 18K | 14K | 10K | 10K | — 18a 18K .
600Y 600V | 3 |15-100 | 25K | 18K | 18K | 14K | 10K | 10K | — 18a 18K -
T 1 |15-30 | esK | = (] = B T - 13a 25K -
FHL FHA | 1 |35-100 | 65K — | = | =] K] — | = 13a 25K —
| 2.3 |15-100 | 65K | 25K | 25K | 18K | 10K | 10K | — 22a 25K | —

FHLDC® | — | 3 =0 = - — | s | o | 0K - ~— -
L | FC | 2.3 |15-100 | 100K | 65K | 65K | — | — | — | — 22a 65K .

4 Separate UL ratings available for 240V and 480V grounded B single-phase systems
® UL Listed for 500 Vdc nom . 600 Vdc max. rating The circuit breakers are suitable only for use with UPS (uninterruptible power supplies) and

ungrounded systems
D SAQUARE D
GROUIPF SCHNEIDER

PDF Libraryary No. 2102 Rev.: 2006



Class 650
Thermal-Magnetic
Molded Case Circuit Breakers

Description—Continued

Accessories
Factory
Field Installed
Accessory Installable | Only
Shunt Trip* FAFH,FC
Ground-fault Shunt Trip4* FAFH,FC
Undervoltage Trip* FAFHFC
1A1B, 2A2B Auxiliary Switches* FAFHFC
N.O. or N.C. Bell Alarm* FA.FH,FC
Handle Tie FA
Handle Padlock Attachment FAFHFC|
Ground-fault Medule FAFHFC o
“Walkmg Beam FA,FH
" Cylinder Lock (3-poie Only)® FA,FH
“Eleclrical Motor Operator FAFHFC

“UL Listed accessory

® Not available on MAG-GARD® circuit breakers and

molded case switches.

* For use with GFM100FA Ground Fault Module.

B [-LINEY construction

All FA, FH and FC circuit breakers and molded case switches are
available in I-LINE"® plug-on construction.

B Molded case switches
Automatic molded case switches are available in FH 2- and 3-pole
construction. Molded case switches provide no overcurrent protection.
B MAG-GARD? circuit breakers
The FA MAG-GARD circuit breakers comply with requirements for
instantaneous trip circuit breakers.

Marine applications
FA, FH and FC 2- and 3-pole, 15100 ampere circuit breakers are
available for use on vessels over 65 feet in length.
®  Mining applications
FA 3-pole 30, 50 and 100 ampere circuit breakers arc available.
m  DC applications
FA and FH circuit breakers are suitable for use on 123 and 230 Vdc
systems.
FHL-DC 3-pole 30, 50 and 100 ampere circuit breakers arc suitable only
for use with uninterruptible power supplies and ungrounded systems
rated 500 Vde nominal, 600 Vdc maximum.
See AIR table on page 1 for ratings.
® Ratings
HACR — FA and FH 2- and 3-pole
SWD — FY I-pole 15 and 20 amperc
AIR — Sce table on page |
® Standards/Files
Circuit breakers
UL 48%E10027
CSA C22.2 No. 5.1/LR40970
IEC 157-1
Molded case switches
UL 1087/E87159
CSA C22.2 No. 5.2/L.LR40970
MAG-GARD" UL Recognized Component
UL489/E10027
CSA (C22.2 No. 5.1/LR40969
Marine circuit breakers
UL489/ERS5161
B Rerating
Circuit breakers can be rerated for:
+ Ambient temperatures below 25°C or above 40°C
« DC magnetic trip fevel
* 400 Hz applications
For more information see application guide SD361R 1, "Determining
Current Carrying Capacity in Special Applications.”



Class 650
Thermal-Magnetic
Molded Case Circuit Breakers

Terminations

CU100FA

PDC3FA2

)

o

()

4‘%/

VC100FA

r

AL100FA4

AL100TF

PDCGFAB

Circuit breakers and molded case switches are provided with mechanical
lugs for copper or aluminum conductors. Optional lugs are also available.
B Reverse connection

Al FA, FH and FC circuit breakers are UL Listed, CSA Certified and
TEC Rated for reverse connection without restrictions.

Mechanical Lug Kit Information

:;:rgs:bg Circuit Breaker Application Conductor Size and Type4®
; e (one wire per lug)
(Thre'e lugs Circuit Standard ‘ AWG (mm?)
per kit) Breaker Ampere Rating
#14-#4 (2.5-25) Cu Str
r #12-#4 (2 5-25) Al Str
ALOFA P el #12-#10 (2.5-6) Al Sol
#14-#10 (2.5-6) Cu Sol
#14-#1/0 (2.5-50) Cu Str
#12-#1/0 (2.5-50) Al Str
AL100FA FA, FH 3-100 #12-#10 (2.5-6) Al Sol
#14-#10 (2.5-6) Cu Sol
CU100FA EA FH.EC a-100 #14-#10 (2.5-6) Cu Str/Sol

#8-#1{10-50) Cu Str

#14-#3 {2.5-35) Cu St

#14-#1 (2.5-50) Cu Sol
AL100FA4 FC 15-100 #8 —#1 ((19—50) )AI gtr °

#12-#1 (2.5-50) Al Sal

CU30FA4 FC 15-30 #14-#10 (2.5-6) Cu Str/Sol
i 5, #12-#3 (2.5-35) Cu Str
AL100TF FA, FH 15-100 AL P
5 £12-#3 (2.5-35) Cu Str
CU100TF FA. FH 15-100 12410 (2.5.8) Cu Sol
AL150FA FA 15-30 #1/0-#2/0 (50-70) Cu/Al Str
FAT FA.FH, FC 15-30 N/A

Power Distribution Lugs

Lug Kit )
i1 AS

(Three lugs Circuit Breaker Applications i\?\?éu{clorz&ze ans Fupe
per kit) mm?)

PDC3FAZ™ | FA FH. FC (3) #14-#2 (2.5-35) Cu Sol
PDCGFAB* [ FA FH FC (8) #1446 (2.5-16) Cu
Crimp Lugs

Lug Kit Conductor Size and Type*®
{Three lugs | Circuit Breaker Applications {one wire per lug)

per kit) AWG (mm?)

VC100FA FA. FH FC #8-#1/0 (10-50) AliCu Str
CVC100FA | FA, FH.FC #6-#1/0 (16-50) Cu Str

4 Str = Stranded Wire; Sol = Solid Wire
*® Circuit breakers rated 30 amperes or less are marked "Suitable for use with
60°/75C rated conductors." Circuit breakers rated above 30 amperes are
marked "Use 75°C rated conductors only.”
* Top feed lugs may be used on the OFF end only, when the OFF end is the load end.
* For use in UL 580 Industrial Control applications only



Class 650

Thermal-Magnetic
Molded Case Circuit Breakers

ON

TRIPPED
OFF
RESET

- 342

] 4.16_.]
[106]

Square D. M. MAG-GARD, and I-LINE are Regislered
Trademarks of Square D Company

Order No. 0661HOS601

Dual Dimensions:

& ' Note: Two-pole FC circuit breakers have the same
DlmenSIOI'\S dimensions as three-pole FC circuit breakgrs -
,,,,,,,,,,,,,,,, Electrical Clearance/Wire Bending Space =~
5.00 5.00 5.00
[127) [127] [127]
] 3.00 4.50
1.50 =
1 M '* 38] ﬂ T' [76] *1 #._ (114]
j——o a4 e + 8 ‘r..e e 8 0]
0.44
[11]
5.13
= ) [130]
¥ i
] - 6.00
= = [152]
a OFF o [o] oer (o]
& e b en’"en‘nen
2.25
(571
IR 1.54
oli| ¢ B39
i 1.16
H. : [30]

INCHES
[Millimeters]

FA1002A.0

Square D Company

4 3700 Sixth Street SW
Cedar Rapids. 1A 52406

D

SOUARE D

GROUPF SCHNEIDER
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Extreme Duty QOU Circuit Breaker

Reliable protection for high humidity and
salt environments

The Square D® Extreme Duty QQU circuit breaker was developed
specifically with the unique challenges of harsh environments in mind.
The circuit breaker has specially constructed internal components that
make it resistant to the damaging effects of high humidity and salt,
which are common in commercial HYAC and wastewater treatment
applications. The circuit breaker has passed a 500-hour salt spray test.

The QOU circuit breaker is also appropriate for any application that

endures a corrosive atmosphere or highly humid conditions, such as
wastewater treatment. It is available in 30A or 60A and can be used
with standard QOU devices and accessories.

= i . What can Extreme Duty QOU circuit breakers do for you?
here do you use Extreme Duty

. circuit breakers? : Developed after rigorous testing (such as a 500-hour salt spray test),
= acility and Infrastructure the Extreme Duty QOU circuit breaker has a robust design that will
' HVAC . endure the toughest applications. It provides a high level of protection
~ Wasla Waler Trealment Eacilities in severe environments. Users can feel confident that if it is needed,

Industnai e the Extreme Duty QOU circuit breaker will protect.

- :A'pp!iance Manufacturers Product Selection
- — Food and Beverage
- — Material Handling ,
; Construction 2 pole

= Spec:a!ty Machinery
— Car Wash Systems Available Amps 30 and 60

UL 489 EN60947-2

Certifications CSA C22 2 No 5-02

Product Specifications

Part Number Description

240 volt 2 pole circuit breaker 30A with special current

oL path and hex head wire binding screws
240 volt 2 pole circuit breaker 60A with special current
QRLZEReTR0 path and hex head wire binding screws
@ brasd of
Schneider
Ny ;= D| sauarE D

Order Number 0720H00601
PDF Libraryary No. 2112 Rev.: 2006

lectric.  All rights reserved. v

©2006 Schneider
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QOU and QYU Unit Mount
Miniature Circuit Breakers
Class 720

Low Ampere QOU
Miniature Circuit
Breakers

General Specifications Common to All Low Ampere
QOU Circuit Breakers

+ Forcorvenient flush mount, surace mount or DIN

mount (symmetrical rail 35 x 7 & DIN/EN 50 022}
Single handle with inte mal common trip

Terminal lug wire size (1) #1442 AWG Cu or Al
Reversible line and load lugs

Field4installable quick connectors

UL Listed 48 Vdc (5,000 AIR)

UL Ligted as HAGR Type—10-70 A

High Ampere
QOU Circuit Breakers

General Specifications
Common to All High Ampere
QOU Circuit Breakers

Flush mount, surtace mount, and DIN rail rmount
Internal commeon trnp

Lugs supplied in standard posihon only

Tenminal lug wire size (1) $12-#2/0 AWNG Cuor Al

UL Listed 60 Vdc per pole (5000 AIR)—
Note: except switches

UL Listed as HACR
type—80—125 A

Hatings

6-14

QOU Miniature Circuit Breakers

QO unit mount minialure circunt breakers {cable-in/cable-out) are ideal for OEM

x| scuare D
www.SquareD.com
Forthe most up-lo-date Information

applications. They have Square D's unigue Visi-Trip fealure and can be
DIN rail-mounted or surface- or flush-mounted using mounting feet

1-pole 1 2-pole Zpoke 3pole
Annalg:;e 50%0 Price lﬂ\!ac Piice 243<':‘ac [T Vac Price
Catalog No Catalog No. Catalog No. Catalog No.
10,000 AIR
10 Qo110 QoUzi0 Q0OUz10H QOU310
15 QOU115 QoUzZ15 QOUz158H Qo315
20 QOU120 QoUz20 GouUz2o0H Q0Uazo
25 Qouas Qou225 QoUz25H QOU325
30 QoU130 Qouz3o QoU230H Q00330
35 QO35 QoUZ35 Q0U335
40 QOU140 QoUzd0 QOUsd0
45 QOU145 QOU245 . QOG5
50 GOU160 QOUz50 Q0U350
60 QO 60 Q0U260 QoU360
7 QO 70 Q0Uz70 QOUISTOA
80 QOU1804 GoUzg0a QOU3g0A
90 GO 204 QoUzZg0a QOUz804A
100 QOUI1 004 QoUZI00a QOU31004
125 QOUz1254
22,000 AIR
15 GO 18VH GOUa1EVH
20 QOU120WH QoUazovH
25 GQOUH26VH QOU325vH
30 QO 300H GOU330VH
35 Q0L 35WH QCU235VH
40 GOU1400H GoU2400H
45 QOUA 45vH QOUz45VH
50 GOU150vH QOUZS0VH
60 QO B0VH QoU2e0WH
QOU-HM

High magnetic tnp circuit breakers are recommended for applications where
high inial innush may occur and forindividual dimmer applicatons

=
GOU115HM

i5 T .
20 QOUH20HM o
QYU UL1077 Recognized Supplementary Protectors (5,000 AIR)
1-poke 277 Vac
T GYLH 15 r
29 oYU 20
25 GYLH25
30 QY20

QOU Non-Automatic Switches

tic switches have the same p

ical packaging as minaiure

circul akers, but provide no overcument or short cireunt protectic

They are UL Listed per UL1087 and are CSA certiied
QOU200 5400 | QOU300
100 QOLIZonn 164.00 | QCUS000
125 ; GUU20001 | 301.00 | OUZ0001

A High-ampere Q0Us use sppropnately sized tenmingl lugs and acessones.

Discount
Schedule
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5] 48840-048-01

Instruction Boletin de Directives 08/2003
Bulletin instrucciones d'utilisation o Cedar Rapids, IA, USA
ECN N339

Series 3 QOU® Circuit Breakers and QYU® Supplementary Protectors
Interruptores automaticos QOU® serie 3 y protectores suplementarios Qyu®

Disjoncteurs QOU® série 3 et protecteurs supplémentaires Qyu®

Retain for future use. / Conservar para uso futuro. / A conserver pour usage ultérieur.

A DANGER / PELIGRO / DANGER

HAZARD OF ELECTRIC SHOCK,
EXPLOSION, OR ARC FLASH

» Apply appropriate personal
protective equipment (PPE) and
follow safe electrical work
practices. See NFPA 70E.

» This equipment must be installed
and serviced only by qualified
electrical personnel.

= Turn off all power supplying this
equipment before working on or
inside equipment

« Always use a properly rated
voltage sensing device to confirm
power is off.

» Replace all devices, doors and
covers before turning on power to
this equipment

Failure to follow these

instructions will resultin death or

serious injury.

INSTALLATION

1. Turn off all power supplying this
equipment before working on or
inside equipment

2. Circuit breaker lugs can be
rotated to allow access to wire
binding screw from top or bottom
of circuit breaker.

PELIGRO DE DESCARGA ELECTRICA,
EXPLOSION O DESTELLO POR
ARQUEO

« Utilice equipo de proteccién personal
(EPP) apropiado y siga las practicas de
seguridad eléctrica establecidas por su
Compania (consulte la norma
NFPA 70E).

+ Solamente el personal eléctrico
especializado debera instalar y prestar

servicio de mantenimiento a este equipo.

+ Desenergice el equipo antes de realizar
cualquier trabajo en él.

+ Siempre utilice un dispositivo detector de
tensidn nominal adecuado para

confirmar la desenergizacion del equipo.

+ Vuelva a colocar todos los dispositivos,
las puertas y las cubiertas antes de
energizar el equipo.

El incumplimiento de estas
instrucciones podra causar la muerte o
lesiones serias.

RISQUE D’ELECTROCUTION,
D'EXPLOSION OU D’ECLAIR D'ARC

» Portez un équipement de protection
personnel (EPP) approprié et
observez les méthodes de travail
électrique sécuritaire. Voir NFPA 70E.

+ Seul un personnel gualifié doit
effectuer l'installation et I'entretien de
cet appareil.

» Coupez toute alimentation de cet
appareil avant d'y travailler.

+ Utilisez toujours un dispositif de
détection de tension & valeur
nominale appropriée pour s'assurer
que l'alimentation est coupée.

+ Replacez tous les dispositifs, les
portes et les couvercles avant de
mettre I'appareil sous tension.

Si ces précautions ne sont pas

respectées, cela entrainera la mort ou
des blessures graves.

INSTALACION

1. Desenergice el equipo antes de
realizar cualquier trabajo en él.

2. Las zapatas de los interruptores
automaticos se pueden girar para
permitir el acceso al tornillo de sujecién
de cables por arriba o por abajo del
interruptor.

INSTALLATION
1

Coupez I'alimentation de I'appareil
avant d'y travailler.

Les cosses des disjoncteurs peuvent
étre tournées pour permettre I'acces a
la vis de fixation du fil par le haut ou par
le bas du disjoncteur.

Retire el tor
Enlever la vis de fixation de fil. —__

2 Rotate lug body to desired position
Gire ef cuerpo de la zapata hasta i:—z\"“\\_
posicion apropriada TR
le corps de la cosse ver

{Pramd gt
Schneider
Electric

SQUARE D 1

PDF Library No. 944 Rev.: 08-03




Series 3 QOU® Circuit Breakers and QYU® Supplementary Protectors
Interruptores automaticos QOU® serie 3 y protectores suplementarios QYU®
Disjoncteurs QOU® série 3 et protecteurs supplémentaires QYU®

48840-048-01
08/2003

MOUNTING FEET

NQOTE: If circuit breaker was
purchased in a bulk pack, mounting
feet must be ordered separately.

1. Install mounting feet (A) on each
end of circuit breaker.

Flush Mounting
Montaje empotrado
Montage encastré

OFF (0)
Abierto (Q)
Arrét (0)

07303055 07303054

2. Use a screw through each
mounting foot to fasten circuit
breaker inside enclosure.

DIN RAIL MOUNTING

OFF (0}
Abierto (O) -
Arrét (O)

07303057 07303056

CONNECTING WIRES

07303058

Electrical equipment should be installed,
operated, serviced, and maintained only by
qualified personnel. No responsibility is assumed
by Schneider Electric for any consequences
arising out of the use of this material.

Schneider Electric

3700 Sixth St. SW

Cedar Rapids, |A 52404 USA
1-888-SquareD (1-888-778-2733)
www.SquareD com

DiN Rail
Riel DIN
Rail DIN

BASES DE MONTAJE

NOTA: Si el interruptor automatico se
compro como parte de un paquete, las
bases de montaje se deben solicitar por
separado.

1. Instale las bases de montaje (A) en
cada extremo del interruptor
automatico.

QOFF (0)
Abierto (O}
Arrét (O)

2. Coloque un tomnillo a través de cada
base de montaje para fijar el interruptor
automatico al interior del gabinete.

MONTAJE EN RIEL DIN

2. Push down to snap on T
Empuje hacia abajo para encajar
Enfoncer pour engager.

1. Slide notch onto DIN Rail tip

Deslice la muesca sobre ei
borde del riel DIN.

Faire glisser I'encoche sur
le bord du rail DIN

Puli tab to release

‘ CONEXION DE LOS CABLES

del cable y el par de apriete

couple de serrage.

Solamente el personal especializado debera instalar,
hacer funcionar y prestar servicios de mantenimiento al
equipo eléctrico. Schneider Electric no asume
responsabilidad alguna por las consecuencias
emergentes de la utilizacion de este material

Importado en Mexico por:

Schneider Electric México, S.A. de C.V.
Calz J Rojo Gomez 1121-A

Col. Gpe. del Moral 09300 México, D F
Tel. 55-5804-5000
www.schneider-electric.com.mx

Surface Mounting
Montaje para sobreponer
Montage en surface

Jale la lenguéta para liberar.

Bl Ay
2H e
Tirer sur la languette pour [ibérer ~. @' 5.7
\(\\il,/"'j?/'

PIEDS DE MONTAGE

REMARQUE : Si le disjoncteur a été
achelé dans un paquet économique, les
pieds de montage doivent étre
commandeés séparément.

1. Installer les pieds de montage (A) a
chaque extremité du disjoncteur.

2. Utiliser une vis a travers chaque pied
de montage pour fixer le disjoncteur &
I'intérieur du coffret.

MONTAGE SUR RAIL DIN

<. OFF (0)
S ?A Abierto (O}
-/;x/ | Amét(0)
|
- Jﬂ\

/t

| RACCORDEMENT DES FILS

See circuit breaker for lug wire range and tightening torque
Consulte la etiqueta del interruptor automatico para obtener el calibre

Voir I'étiquette du disjoncteur pour obtener le calibre des fils et le

Seul un personnel qualifié doit effectuer |'installation,
l'utilisation, 'entretien et la maintenance du matériel
electrique. Schneider Electric n'assume aucune
responsabilite des conséquences éventuelles
découlant de l'utilisation de cette documentation

Schneider Canada Inc

19 Waterman Avenue, M4B 1 Y2
Toronto, Ontario
1-800-565-6699

www schneider-electric ca

* a brand of Schneider Electric /una marca de Schneider Electric. /

une marque de Schneider Electric.

© 1990-2003 Schneider Electric

All Rights Reserved / Reservados todos los derechos / Tous droits réserves
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Battery Drop out relay - Battery Voltage UPS (BVUPS) Page 1 of 2

Transtronics Battery Voltage UPS™ (BVUPS ™)

The Transtronics™ BVUPS™ protects your investment in batteries

Are your lead-acid batteries prematurely dying a deep discharge death?

Does it seem silly to have a 12 or 24 volt battery powered UPS powering a 12 or 24 volt power supply?

Upon loss of DC power from your power supply, the BVUPS ™ "bumplessly” transfers your load to battery
current. If the duration of the power failure drains the battery to its Use End Voltage (UEV), it will disconnect the
load from the battery to protect the battery from over discharge stress.

Upon restoration of power, the BVUPS™ recharges your batteries at a controlled rate with power supplied by
your regulated power supply. It then maintains your batteries in a fully charged state.

Versions of the BVUPS ™ with the Power Fail (PF) option can sense the use of battery current to conditionally
close a set of contacts.

Specifications wiring diagram

! Maximum ratings

| Input voltage 30 vdc
Load current * | 10 amperes at 28 Vdc
Contact Ratings (battery and Conservatively rated for 10 amps resistive at 240 Vac or 28 Vdc and z:re U”Li;ecognized to 15 amps at 240 Vac or 28 Vdc
power fail) (UL FILE 390086, guide NRNT2)
Dielectric strength 1000 Vac, 60 Hz for one second
Physical
Ambient Operating Temperature [0Cto60C -
Octal Case Size 2.75 X 1.75 X 2.375 inches (excluding octal pins} o . o
Electrical

Diode protected for reverse and over voltage conditions

| 500 milliwatts MAX
| Power consumption 24 mA @ 13.6 Vdc
17 mA @ 10.0 Vdc

Protection

Supplied voltage ;Ir(())—r:]rlg(tZOD%B\)f)VDC (your eguipment musl be able to operate in these ranges. Most 12 volt equipment is designed to work

Drop out threshold 10 V +/-200 mV (20V +/-500 mV)

| Drop out delay 10 seconds of continuous low voltage
S 69 b

Initial charge rate 1.5 A (Can be programmed to higher values with external charge rate module)

400 mA
(Special 125mA versions available)

Power fail minimum current

PDF Library No. 1145 Rev.: 12-04



Battery Drop out relay - Battery Voltage UPS (BVUPS)

These numbers
are the pin or
terminal numbers
of the BYUPS

13.8 VDC from

your power supply

)

Use an in-line fuse to protect
your BVUPS. It should be
less than the 10A rating of
the BVUPS and typically 30%
greater than your maximum
load.
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Your Power
supply
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Your load is
connected
here

[

S

l

Pin 1 and 4 close if you
are using power from

This Diode connects your
battery “bumplessly” upon
a power failure.

the battery. This
indicates AC mains
failure or your power
supply has failed.
These pins are not
connected on units

http://xtronics.com/bvups.htm

without the power fail
option

This is your backup
battery -- most
often a sealed lead-
acid type.
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NOTES:

THE IS6 INTRINSIC SAFETY BARRIER SHALL NOT BE
CONNECTED TO ANY EQUIPMENT WHICH USES OR
GENERATES GREATER THAN 250 V.

o

@ BOTH GROUND TERMINALS SHALL BE CONNECTED
T0 A SUTABLE EARTH GROUND MEMBER IN A
NON-HAZARDOUS AREA. THE DC RESISTANCE BETWEEN
THE GROUND TERMINAL AND EARTH GROUND SHALL
BE LESS THAN 1 OHM. REFERENCE NFPA 70, NEC
ARTICLES 250 AND 504 FOR PROPER GROUNDING AND
INTRINSIC SAFETY BARRIER INSTALLATION INFORMATION,

@ INTRINSICALLY SAFE WIRING MUST BE
POSITIVELY SEGREGATED FROM
NON~-INTRINSICALY SAFE WIRING BY
SEPARATE CONDUITS, HOUSINGS AND
GROUNDED METAL BARRIERS. PER ANSI/ISA _PROCESS CONTROL EQUIPMENT
RP12.6, AND NFPA 70, NEC ARTICLES 500-516. @

INTRINSICALLY SAFE WIRING FROM

THE 156 T0 THE SWITCHES (SW1-SW6)

LOCATED IN THE HAZARDOUS ARFA

MUST BE THROUGH SEALED CONDUITS DC COMMON FROM
WHICH ONLY CONTAIN THE IS6 CIRCUIT @ U D>——1 PROCESS CONTROL
EXTENSIONS.  PER ANSI/ISA RP12.6, EQUIPMENT

AND NFPA 70, NEC ARTICLES 500-516.

@THE MAXIMUM LENGTH OF EACH CABLE L l G2 | fed l C4 | €5 I Cob GND| +V
MUST NOT EXCEED 300 FEET OR A T CI T 10.5-25VDC
MAXIMUM OF 18,000 pF CAPACITANCE 6 O GUTPLT LIRLLITS @ 50mA
AND 60 uH INDUCTANCE. e ————

’ 5Olnl NON-HAZARDOUS AREA CONNECTIONS
THE IS6 OUTPUTS (C1-C6) ARE 40O S
TRAEJSFSTSS SF;E%—LEOSEECSTSEEIG 3 O = IS6 SWITCH TYPE INTRINSICALLY-
WHICH Al APA | =
150mA EACH AT UP TO 50 VDC. 202 SAFE INTERFACE MODULE
1 ()| | INTRINSICALLY SAFE CONNECTIONS
N~ PO SWITCH-SENSOR CIRCUITS
GND[ S1[S2[S3[S4[S5]S6|GND

v P

NON-HAZARDOUS AREA

HAZARDOUS AREA
(PER NEC ARTICAL 500)

CLASS |, DMVISION 1
GROUPS A, B, C, D:

CLASS I, DIVISION 1
GROUPS E, F, G

CLASS 1ll, DIVISION 1 o

SW?
[
{
SW1
]
C [11040[ 11/8/01[UPDATED NOTES |MRB TITLE
'8 11076 2/13/01 PER ECO TP INSTALLATION INSTRUCTIONS - IS6
[ A [10024 RELEASED pewl
— - — — — : DSGN DWN CHK DATE
REV | C.0. NO. DATE DESCRIPTION CHK | APR REW MG 6/28/94
a0k RAME STANDARD
SHOP ORDER DWG. NO. REV
1239 WILLOW LAKE BLVD., VADNAIS HEIGHTS, MN 55110 AIMOB916 C
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NEC DEFINITION OF

HAZARDOUS LOCATIONS

The NEC Handbook defines
hazardous locations by Class,
Division and Group as follows:
Class I Locations — Are those in
which flammable gasses or vapors
are or may be present in the air in
quantities sufficient to produce
explosive or ignitable mixtures.
Class Il Locations — Are those
which are hazardous because of
the presence of combustible dust.
Class III Locations — Are those
which are hazardous because of
the presence of easily ignitable
fibers or flyings, but in which such
fibers or flyings are not likely to be
in suspension in air in quantitics
sufficient to produce ignitable
mixtures.

Division 1 — Locations in which
hazardous concentrations in the air
exist continuously, intermittently,
or periodically under normal
operating conditions.

Division 2 — Locations in which
hazardous concentrations are
handled, processed, or used but
arec normally confined within
closed containers or closed systems
from which they can escape
only in case of accidental rupture
or breakdown.

Group A — Atmospheres contain-
ing acetylene.

Group B — Atmospheres contain-
ing hydrogen, or gasses or vapors
of equivalent hazard, such as
manufactured gas.

Group C - Atmospheres contain-
ing cthyl-cther vapors, ethylene,
or Cyclopr()})}lnc.

Group D — Aumospheres conrain-
ing gasoline, hexane, naphtha,
benzine, butane, propane, alcohol,
acctone, benzol, lacquer solvent
vapors, or natural gas.

Group E — Atmospheres conrain-
ing metal dust, including alumi-
num, magnesium, and their com-
mercial alloys, and other merals of
similarly hazardous characteristics.
Group F — Atmospheres conrain-
ing carbon black, coal, or coke dust.
Group G - Atmospheres conrain-
ing flour, starch, or grain dusts.

I1S6 INTRINSIC SAFETY BARRIER

The IS6 Intrinsic Safety Barrier is a
six-circuit, shunt-diode barrier ON/OFF
switch circuit interface that is used
between Monitoring and Pump/Alarm
Controller Equipment and its level sensor
float switch circuitry to render such
circuitry “intrinsically safe” and thus
suited for installation in a hazardous
location such as a sewage or freeway

stormwater-handling  pump  station
collection sump.
Powered by the associated

Monitor/Controller, the 1S6 Barrier has
open-collector drivers that provide input
sensor signals to the controller in response
to the operation of level-sensing foat
switches in the hazardous location. The
IS6 Barrier is most commonly used with
our LS and 9G Float Switches, but it can
be used with any general purpose simple
switch device with N.O. or N.C. non-
powered contacts within its application
parameters.

The IS6 module is designed to make
its associared switches and circuitry suited

1S6 PRODUCT SPECIFICATIONS
Cable Lengths: Cable lengths from the
module to the switches are to be limited to
300 feet each, or a maximum of 18,000 pF
and 60 uH per circuir.

Hazardous Area Connections: Entiry
parameters (per channel):

* Maximum voltage: 12.6 volts

* Maximum outpur current: 1.3 mA

* Maximum allowable capacitance: 0.018 uF
* Maximum allowable inductance: 0.06 mH
IS6 Power: The 1S6 Module is typically
powered by +10.5 to 25 VDC and requires
a maximum of 50 mA from an associated
monitor/controller, such as our CBIT,
CMCl15, CB2D, CB23, CB234 or DC
power supply. The outputs of the 1S6 are
open-collectors capable of sinking up o
150 mA and withstanding up ta 50 VDC.
Operating Temperature Ranges: -29° to
+149° F (-20° to +65° C)

Outside Dimensions: 4" high x 3" wide
x 2-1/4" deep

for Class I, Division 1 or 2, Groups A, B, C
and D, and Class I1, Division 1 or 2, Groups

E, F, and G hazardous locations as defined
by the NEC (Narional Electrical Code).
The 1S6 is ideally suited for applica-
tions requiring compliance with UL 913
})r()((’dllfﬁs ]_)E’r[aining to ClCCtriCﬂ[ L’ﬂﬂtﬂ)l
panels with intrinsically safe extensions to
includes LED

hazardous areas. It

indicarors for power and circuir activation.

1S6 TYPICAL SPECIFICATIONS

The float switch level sensors shall
interface to the control circuitry via an
intrinsic safety barrier. The barrier shall
provide an intrinsically safe interface for
up to six sensors located in a hazardous
area rated Class 1, Division 1 or 2,
Group A, B, C, and D, and Class II,
Division 1 or 2, Groups E, I and G.
The barrier shall contain an LED
indicator for cach of up t six sensor
inputs, providing visible indication of
sensor actuation as well as an LED 1o
indicate barrier “Power On” srarus. The
intrinsic safety barrier shall be UL-listed
for use in hazardous locarions.

PART NO.

DESCRIPTION

Model 1S6 six circuit intrinsically
safe (switch circuit) barrier; 12/24
VDC powered

601316-02
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Interconnection Diagram of IS6 Intrinsic
Safety Barrier with CB23 Pump Controller/
Alternator showing Intrinsically Safe Level
Sensor Floar Switch Circuitry

COMPLETE CONTROL CAPABILITIES
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USFilter Control Systems offers a smg!c
high-quality source for everything from
5lmp]L level sensors to telemerry systems
to complex system control engineering
and sofrware. Based in St. Paul, Minnesorta,
USFilter Control Systems is part of Unired
States Filter Corporation, the leading global
provider of industrial, municipal and
residential water and wastewater trearment
systems, products and services. As a major
m.muf.u[urcn’lnrcgr.ﬂor with an extensive
selection of SPLU‘I]lZLd product lines in the
arcas of SCADA and telemerry, power
cquipment integration, automation and
measurement, USFilter Control Systems is
uniquely positioned to provide cost-
effective, comprehensive solutions for
water, wastewater, and process control and
telemetry applications.
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Control Systems

1239 Willow Lake Boulevard
Vadnais Heights, MN 55110
800.224.9474 phone
651.766.2700 phone
651.766.2701 fax

www.controlsystems. usfilter.com
© 2000 USkilier
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LS Features In Brief

Model LS floats deliver reliable service under

extrenie conditions.

o Fixed or suspended insiallation

o Heavy-duty, Type STO #18/2 cable

C .’m«_g/ﬂ, nm/n’c'n"/w[}]‘n‘oﬂ]'/f’m' i'mr{’r

. /)r'/:r‘m!ﬂr{)/r mercry to electrode tilt switch

» Completely potted switch and cable
connections

* NOINC switeh configurations

* Standard cable lengths

DATA SHEET

LS DIRECT ACTING

FLOAT SWITCH (B100)

The Model LS Float Switch is a simple,
dependable,  level-sensing  automatic
pump or alarm control device that
operates reliably in sewage wer wells,
sumps, ditches or process vats. The float
body is of high-density polypropylene
and the cable jacker is flexible PVC for
outstanding performance in a wide range
of corrosive environments. Each float
senses the movement of the liquid level
past its mounting point on a rising or
falling level. Single floats are used for
alarm acruation. Two floats are used for
differential control of pumps. Floats
contain a Form C-type contact mercury
switch, which provides normally-open or

normally-closed operation. Model LS

Specifications = o v 510, 218 MG 41 TR0
| 600V, 60 CCONDUCTORS
UL & CSA LISTED
CPERATING TEMPERATLRE
010160
\ POLPROPYLENE CASNG
\ INS HERMETICALLY
| o l 5 RCURY SWITCHIS)
60" | h
| |

TED, IND. CONT £Q

/ PLOT DUTY
\ / 45 AMPS 120 VAC

S o S - 225 AWPS 240 VAC

Bl

floats are furnished with clamp-mounting
hardware for installation on a wvertical
1" pipe. Accessory hardware is available

for Suspended or Cable/Weight mounting,

— — -
st - - s
et e ——
I S o Mooy Gy S—
S —— S S ———— R—
- o o—— — —
A P 1 —
a— S m— w— — —
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_DATA SHEET

DESCRIPTION PART NUMBER

LSC Float Switch

Type W bracket

CBM stainless steel cable; 20"

Wall mounting bracket

P30NONC LSC Float switch (1-N.O., 1-N.C.) w/30' cable, 3-wire
S30NONC LSC Float switch (1-N.O., 1-N.C.) w/30' cable, 3-wire
PGONONC LSC Float switch (1-N.O., 1-N.C.) w/60' cable, 3-wire
S60NONC LSC Float switch (1-N.O., 1-N.C.) w/60" cable, 3-wire

Mounting Hardware & Accessories

TCB junction box (with terminal blocks for 4 switches and ground lug)
IS6 intrinsic safety barrier (requires 12-24 VDC@50mA power source)
LS float switch pipe mount clamp (ordered as replacement)

LS floac swicch cable mount clamp (ordered as replacement)

CBM 15# anchor mounting kit (does not include SS cable; see next item)

CBM stainless steel cable; each addicional 10' (XX =length)

803138-30
803138-31
803138-60
803138-61

601102-01
601312-02
601176-01
601211-01
803360-ANC
601440-20
601440-XX
803134-01

803213-01

Suspended

(internal weight)

Single or
multiple wall
mounting
brackefs
ovailable

Cable/Weight
suspended Pipe Mounted
CBM Cable/ ey
Weight Kit TR
* 1/8" 31655
vinylcooted
wire rope
*151b, wnrl
coated cgs!
iron onchor
S.S. cable clips

Palypropylfﬁe&d

f clamps Inclu

Wall mounnpgb
bracket ovoilable

to broce 1" pipe
[sypplied by
others)

COMPLETE CONTROL CAPABILITIES

USFilter Control Systems offers a single,

CS-15-D5- 1200

high-quality source for everything from
simple level sensors to telemetry systems o
complex system control engineering and
software. Based in St. Paul, Minnesora,
USFilter Control Systems is part of United
States Filter Corporation, the leading global
provider of industrial, municipal and
residential water and wastewater treatment
systems, products and services. As a major
manufacturer/integrator with an extensive
sclection of specialized product lines in the
areas of SCADA and rtclemetry, power
equipment integration, automation and
measurcment, USFilter Control Systems is
uniquely positioned to provide cost-
effective, comprehensive solutions  tor
water, wastewarer, and process control and
telemetry applications.

Control Systems

1239 Willow Lake Boulevard
Vadnais Heights, MN 55110
800.224.9474 /:l'rrmf
651.766.2700 phone
651.766.2701 fax

WL [J.’..'”T)/,\']'EI{’?HJ.ll{f!/f('f’.('ﬂ”i
© 2000 USFilter

N



d3AIAIA NoOLLVYIITaNnd



USFziz=s

CONTROL SYSTEMS

1239 WILLOW LAKE BOULEVARD
VADNAIS HEIGHTS, MINNESOTA 55110
651 - 766 - 2700 Faxz 651 - 766 - 2701

www.control systems.ushilter.com

Product Spedification-1262

Intralink Fthernet /O
Analog Inputs and Outputs

B When you need a mix of 4-20 mA analog inputs and outputs at the same location

B Single compact solution for small stations
B | owest cost for small analog applications
B [nput/output combination is ideal for control

B May be expanded with Remote RS485 1/0

Part Number Description

Application

[LK-AIBAO4-BLE

Analog Inputs and Outputs

Intral.ink Ethernet I/O

@ 4—20 mA Analog Inputs, BE Fewer input
4-20 mA Analog Outputs GND- DG+
GND (D2 —— I
ey oc+ (@Q
Ethernet I AN |2 Externally Powered
10BaseT AN7 |@ V| 4-20 mA Trensmitter
e i e [P, AING @ 3 To GND
i"'-"" ANS |2 _Et B
Duplicate 2o L s R
Terminals Soamo| AN D E Loop Powered
q @| GND - “oemo| AN2 |(D 2| 4-20 mA Transmitter
3 @ 0C+ — Co-=mo| AN1 @m'-@j!'“m
“o-emmo| GND (D) 0 il
RS485 1o = GND @D~ 24 VDC User Power
RemoteTRAK /0 ° GND 1D
1 Q2 5 GND @D w
INE)ER . AOUTS | (D =
o Dl4es - - AOUT3 | D) ™
Q @|485 + ~ AOUTZ | (D o
@ @[+85 6na| - AOUT | @)
—H Base &
(High Density Wiring) | O], Sprectpto 8

4 4-20 mA Qutputs
Electrical Specifications

Equivaleri 4-20 mA
Input Circuit

)

Equivolent 420 ma
Cutput Crouil

Alfwt
I
i 2100~

~

Number of analog inputs 3
4-20 mA

Analog input range

Number of 16,000

Ethernet [/0 nodes

Analog mnput resolution

14 buts (0.01%)

Analog input characteristics

Same as [LK-AI-16-BlL

Ethernet port
on each module

10Base’T at 10 Mbps

Number of analog outputs

4

Output range

4-20 mA

D/ A resolution

16 bits (less than 1)

Protocols supported

TCP/IP and UDP/IP
with Modbus or
USFilter Open

Full scale accuracy (@ 20°0)

+/- 0.02%

Span and offset temp. coctficient

+/- 50 ppm per °C tvpical

Number of [/O)
per node

512 with
RS485 expansion ]

Max. output settling time (10 0.05")

3ms

i

Required user supplied voltage

10-30 \'DC

LLoad reststance range
(@ +24 VD supply)

0-750 Ohms

Short circutt protection

Current llf'l"].l lj.ﬂg
be

[Fastest scan rate (all channcls

5msS

Required supply voltage

10-30 VIDC
(0.75 watt tvpical)

US=::5==

¢ Copyright. 2002, USFilter Control Systems. Inc . All Rights Reserved

PDF Library No. 1262 Rev.: 1-25-03
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Product Spedfication

Environmental Specifications

Intralink Ethernet I/O - Analog Inputs and Outputs

Operating temperature range

-30 to 70°C

Storage temperature range

-40 to 85°C

Humidity (non-condensing)

5 to 95%

Flammability (module plastic)

UL 94V-0 materials

Electrical safety

UL 508, CSA €22.2/14; EN61010-1 TEC1010)

EMI emissions

FCC part 15, ICES-003, Class A; EN55022

EMC immunity

1EN50082-1 (1EC801-2, 3, 4)

Surge withstand

IEEE-472 (ANSI C37.90)

Vibration

[1ECG68-2-06

Hazardous Locations

UL 1604, CSA C22.2/213-M1987
(Class 1, Div. 2, Groups A, B, C, D)

Physical Specifications

0,2807 ==
FROMNT WIEW 071 om)
ascez oz sezsa|®]
i 7
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) ] )
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Q| esasiidanesseni s
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ks e
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¢ Copyright. 2002, USFilter Control Systems. Inc . All Rights Reserved
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Ethernet & RTU I/0
Distributed 1/0
Installation and Maintenance

Section 1 General Information

Section 2  Configuration Tools

N’
Section 3 Discrete I/0O Modules
Section 4 Discrete Output Module
Section 5 Discrete / Analog Modules
Section 6  Analog Input Modules
Section 7 Analog I/O Module
Section 8 RTU 1/0 Module
Section 9  Product Support
c(:::)us (::(:
LISTED
Class 1. Division 2,
Groups A.B.C.and D
Hazardous Locations
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STATEMENT OF LIMITED WARRANTY

The limited warranty applicable to the Ethernet 1/0 products is set forth in USFilter Control Systems standard terms of sale,
that are made applicable to the purchase of these products.

INSTALLATION AND HAZARDOUS AREA WARNINGS

These products should not be used to replace proper safety interlocking. No software-based device (or any other solid-state
device) should ever be designed to be responsible for the maintenance of consequential equipment or personnel safety. In
particular, USFilter disclaims any responsibility for damages, either direct or consequential, that result from the use of this
equipment in any application.

All power, input and output (1/0) wiring must be in accordance with Class [, Division 2 wiring methods and in accordance
with the authority having jurisdiction.

WARNING - EXPLOSION HAZARD —~ SUBSTITUTION OF COMPONENTS MAY IMPAIR SUITABILITY FOR CLASS
1, DIVISION 2.

WARNING ~ EXPLOSION HAZARD — WHEN IN HAZARDOUS LOCATIONS, DISCONNECT POWER BEFORE
REPLACING OR WIRING MODULES.

WARNING —~ EXPLOSION HAZARD — DO NOT DISCONNECT EQUIPMENT UNLESS POWER HAS BEEN
SWITCHED OFF OR THE AREA IS KNOWN TO BE NONHAZARDOUS.

Note: All information in this document applies to Ethernet /O modules, except where otherwise noted.
Refer to the USFilter Toolbox software online help systems for detailed product specifications
and configuration settings.

Ethernet | O Users manual ver2.doc Last Revised: January 2005



Section 1 General Information

Overview This manual will help you install and maintain Ethernet I/O and RTU 1/O modules. In summary,
wiring for power, communications and 1/O is connected to each module’s base. Then, setup
choices are entered using the USFilter Toolbox software and the system will be ready to run.

General These general specifications apply to all Ethernet 1/0 modules. More detailed product
Specification specifications may be found in the online help system of the USFilter Toolbox configuration
s utility.
Supply Voltage 10 - 30 VDC, 1.2 Watt typical per module
(48 mA @ 24 VDC — varies by module and load).
RS485 Expansion Connect up to 32 RTU I/O modules, Ethernet I/O
modules or Modbus devices using RS485
Ethernet Isolation 1200 Volts RMS (for 1 minute)
Operating Temperature -30to 70 °C
Storage Temperature -40to 85 °C
Humidity 5 to 95% (non-condensing)
Protocols Supported Modbus /TCP, USFilter Open
DC Power Ethernet modules can be powered from the same DC source that is used to power your 1/O
Overview devices. No separate power supply is required. Typically, 10 to 30 VDC power is applied to

terminals 24 and 25 on the base of each module.

(5]
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Section 2

Overview

Ethernet
Download

RS232 Setup
Module
Download

RS232 Mode
Selection

Ethernet

LEDs

Section 2

Configuring Ethernet I/O

Ethernet I/O modules must be properly configured. The modules are configured with USFilter
Toolbox and then downloaded. The configuration information is stored in non-volatile memory in
the module’s base. There are two ways to download the configuration information; directly via
Ethernet or via an Ethernet [/O Setup module.

An Ethernet I/0O module can be downloaded by directly connecting the Ethernet 1/0 module to the
Ethernet port on your PC. You must use a crossover cable when direct connecting. The module is
configured via USFilter Toolbox and then downloaded using Toolbox. See USFilter Toolbox on-
line Help for more details. Note that you may encounter difficulties when using the Ethernet
download method to initially configure a module. If you cannot download the module using this
method, use the RS232 Setup Module.

The RS232 Setup Module (ILK-232-SETUP-R) is recommended to initially configure each
Ethernet I/O module. To use the setup module, simply unplug the Ethernet module from its base
and insert the setup module into the base.

Note:  Ethernet and Remote I/O “smart bases™ allow hot swap of live modules -- an exclusive
feature that makes it permissible to configure Ethernet and Remote 1/O modules in live
systems.

The Ethernet I/0 module configuration you created using the USFilter Toolobox program will be
written into permanent memory in the module’s base. When the Ethernet module is reinserted into
its base, the module will find and upload the configuration information, instantly configure itself
and begin scanning 1/0.

Once an Ethernet I/O module has been configured with an appropriate station address and 1P
address (Ethernet only). modified configuration data can be downloaded through the Ethernet port
or RS485 port into the module base.

More information on the Remote /0 Setup Module can be found in the online help system of the
USFilter Toolbox.

Connect the setup module to your Windows PC using a standard null modem cable. Only the
transmit (TD), receive (RD) and common return (GND) signals are actively used. The RS232 port
on this configuration tool is electrically isolated to protect vour computer in the event of field
wiring errors. The setup module runs on the DC power connected to terminals 17 and 18 of the
module base it is plugged into. No other connections are required. (1/0 wiring can be left
undisturbed.)

This module always communicates to the host PC at 9600 baud. with no parity and eight data bits.
Be sure to select “Use Setup Module’s Settings™ as the communication device selection in the
USFilter Toolbox program.

Every Ethernet IO module has a number of LEDs. These LEDs can be useful for system
diagnostics. These LEDs can be observed in the following states:

Configuration Tools 4



1/0 Module

Status LED

Status LED
Wink Feature

ACT/LNK
LEDs

Section 2

On, with a quick “OFF” BLINK (1.9 seconds ON, .1 seconds OFF) - The module is configured
and fully operational, but has not received a valid request from the host for a time longer than the
specified time out period. A communication time out has occurred.

Full ON - The module is configured. fully operational, and has received communication from the
host device before the timeout period expired. This is the desired LED indication during system
operation.

HALF BLINK (1 second ON, | second OFF) - The module is not adequately configured and
requires a download from the USFilter Toolbox program.

Full OFF - There is no power to the module, or the status LED is being turned off intentionally by
the USFilter Toolbox program during the module loading operation.

Off, with a quick “ON” BLINK (1.9 seconds OFF, .1 seconds ON ) - The module failed self-test
at initialization. It will not attempt communication and should be replaced.

The “Status™ LED of an /0 module can be intentionally winked (10 blinks/ second) by the
USFilter Toolbox program to visually identify the module when other modules are present.

The activity (ACT) LED on an Ethernet 1/O module will flicker anytime there is traffic on the
Ethernet network, regardless of whom the network messages are intended for. The link (LNK)
LED will be ON whenever a valid link to another Ethernet device is detected.

The best troubleshooting tools for Ethernet /0 modules are the Status, ACT. and LNK LEDs on
each module. Each Ethernet Status LED indicates the health of the module and also the status of
communication from the host device. Note that an Ethernet I/O module does not send a reply in
response to a Wink command.

Configuration Tools
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Section 3

ILK-DISBDO8

Overview

Wiring and

Jumpers

TPO Feature

110 Registers

Section 3

Discrete I/O Modules

ILK-DISDOS-BE 8 Discrete Inputs and 8 Discrete Outputs
ILK-DI-16-BE 16 Discrete Inputs

This module provides one terminal for each input or output channel. All inputs may be wired as
sourcing or sinking. Outputs are wired in a sourcing (power switching) configuration only. An
input count feature uses analog input registers to accumulate the positive transitions of each input.
More information can be found in the on-line help in the USFilter Toolbox program.

Number of Channels 8 discrete inputs, 8 discrete outputs (ILK-DISDOS only)
Input Voltage Range 12/24 VDC/VAC

Input Current @ 24 VDC 6.7 mA

Output Voltage Range 10-30 VDC

Maximum Count Rate 100 Hz (6000 / minute) each input, plus selectable 2KHz

(120,000 / minute) mode for input 1 only

One wire from each sourcing field input should be bussed together and connected to terminal 17
(DC +). One wire from each sourcing field output and/or or sinking field input should be bussed
together and connected to terminal 18 (DC GND). Refer to the wiring diagram below. Set jumper
W1 to match the wiring configuration of the inputs.

Time proportioned outputs pulse ON and OFF with a duty cycle proportional to an analog value
stored in an analog output register. TPO outputs are a low cost way to get smooth proportional
control of heaters and other process variables. Typically, TPO analog output registers are assigned
to the output of PID or other control logic in an ISaGRAF or other program. Use the USFilter
Toolbox software to set pulse cycling as fast as 10 mS or as slow (many minutes) as your system
dynamics require. Each output may be configured as a TPO or ordinary discrete output.

Function USFilter Open Registers Modbus Registers
Discrete Inputs X0 - X7 10001 — 10008
Discrete Outputs YO-Y7 00001 — 00008
TPO Values AYD—-AY7 40001 — 40008
Counter Inputs AX0—-AXT7 30001 — 30008

ﬂ
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ILK-DI-16

Overview

Wiring and

Jumpers

/0O Registers

Section 3

ILK-DI-16-BE High Density Discrete Input Module

This module provides sixteen input channels. Inputs may be wired as all sourcing or sinking. An
input count feature uses analog input registers to accumulate the positive transitions of each input.
More information on this and other features can be found in the on-line help supplied with the
USFilter Toolbox program.

Number of Channels 16 discrete inputs (connected to a common source)
Input Voltage Range 12/24 VDC/VAC
Input Current @ 24 VDC 6.7 mA

Positive DC or AC voltage must be applied to an input to indicate an ON condition. All channels
are referenced to a common return or supply, which is connected to the negative side (ground) or
positive side (DC+) of the DC power source. One wire from each sourcing field input should be
bussed together and connected to terminal 17 (DC +). One wire from each sinking field input
should be bussed together and connected to terminal 18 (DC GND). Refer to the wiring diagram
below. Set jumper W1 to match the wiring configuration of the inputs.

Function USFilter Open Registers Modbus Registers
Discrete Inputs X0-XI15 10001 - 10016
Counter Inputs AX0-AXI5 30001 30016
—
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Section 4

ILK-DO-16

Overview

TPO Feature

/0 Registers

Section 4

Discrete Output Modules

ILK-DO-16-BE High Density Discrete Output Module

Sixteen discrete output channels each provide up to 1 Amp DC to motor contactors, valves, and
other loads. Inductive surge protection is provided. Each of the sixteen outputs may optionally be
configured as Time Proportioned Outputs that pulse ON at a duty cycle proportional to an analog
output register value. Typically these TPO outputs are controlled by a PID loop or other process
algorithm in a control program. More information can be found in the on-line help supplied with
the USFilter Toolbox program.

Number of Channels 16 discrete outputs connected to a common DC source
Output Voltage Range 10 - 30 VDC

Max. Load per Output 1 Amp

Max. Load per Module 8 Amps

Max. Inrush Current 5 Amps (for 100 mS)

A single terminal is provided for each output channel. All outputs are powered from the DC power
terminal. All channels are referenced to a common return, which is connected to the negative side
(ground) of the DC power source.

Time proportioned outputs pulse ON and OFF with a duty cycle proportional to an analog value
stored in an analog output register. TPO outputs are a low cost way to get smooth proportional
control of heaters and other process variables. Typically, TPO analog output registers are assigned
to the output of PID or other control logic in an 1ISaGRAF or other program. Use the USFilter
Toolbox software to set pulse cycling as fast as 10 mS or as slow (many minutes) as your system
dynamics require. Each output may be configured as a TPO or ordinary discrete output.

Function USFilter Open Registers Modbus Registers
Discrete Outputs YO-Y15 00001 — 00016
TPO Values AY0-AY15 40001 — 40016

Discrete Output Modules 8



Section 5

ILK-A18DI8

Overview

Wiring and

Jumpers

Current

Shunts

/O Registers

P

Section 3

Discrete / Analog Modules

ILK-A18D18-BE 8 Discrete Inputs and 8 4-20 mA Inputs

Eight 4-20 mA inputs provide 14 bit analog measurements. Discrete inputs may be wired as all
sourcing or sinking. An input count feature uses analog input registers to accumulate the positive
transitions of each input. More information on this and other features can be found in the on-line
help supplied with the USFilter Toolbox program.

Number of Channels 8 analog inputs (14 bit resolution), 8 discrete inputs
Input Range 4 -20 mA (analog), 12/24 VDC/VAC (discrete)
Analog Input Impedance 100 ohms Note: input voltage drop = 2 volts at 20 mA
Discrete Input Voltage Range 12/24 VDC/VAC

Input Current @ 24 VDC 6.7 mA

Positive DC or AC voltage must be applied to an input to indicate an ON condition. All channels
are referenced to a common return or supply, which is connected to the negative side (ground) or
positive side (DC+) of the DC power source. One wire from each sourcing field input should be
bussed together and connected to terminal 17 (DC +). One wire from each sinking field input
should be bussed together and connected to terminal 18 (DC GND). Refer to the wiring diagram
below. Set jumper W1 to match the wiring configuration of the discrete inputs. A single input
terminal is provided for each analog input channel. Care must be taken to externally provide a
suitable instrumentation ground for these single ended input circuits.

Precision 100 ohm current shunts, beneath the hinged access door in the wiring base, pass current
and maintain loop integrity even if the module is unplugged. A spare shunt is provided and may
be simply inserted in place of any shunt that open circuits as a result of a current overload.

Function USFilter Open Registers Modbus Registers
Analog Inputs AX0—-AX7 30001 — 30008
Discrete Inputs X0 — X7 A 10001 — 10008
Counter Inputs ~ AX8 — AXI5 30009 — 30016
Fe—] | ’
¥ . Vs
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Section 6 | Analog Input Modules

ILK-AI-16-BE High Density 4-20 mA Analog Input Module
ILK-AlI-16 Sixteen 4-20 mA inputs provide 14 bit high resolution analog measurements. More information
puts p g g
Overview can be found in the on-line help supplied with the USFilter Toolbox program.
Number of Channels 16 (14 bit resolution)
Input Range 4-20 mA
Input Impedance 100 ohms  Note: input voltage drop = 2 volts at 20 mA

A single input terminal is provided for each measurement channel. Care must be taken to
externally provide a suitable instrumentation ground for these single ended input circuits.

Current Precision 100 ohm current shunts, beneath the hinged access door in the wiring base, pass current
Shunts and maintain loop integrity even if the module is unplugged. A spare shunt is provided and may
be simply inserted in place of any shunt that open-circuits as a result of a current overload.

/10 Registers Function USFilter Open Registers Modbus Registers
Analog Inputs AX0 - AXI15 30001 - 30016

i
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ILK-INS-08-BE Instrumentation Analog Input Module

ILK-INS-08 Eight configurable inputs provide 16 bit high resolution analog measurements. More information
Overview can be found in the on-line help supplied with the USFilter Toolbox program.
Number of Channels 8 (16 bit resolution)
Input Range 0/4 - 20 mA, 62 mV to 10V, JKERTBCNS thermocouples
Input Impedance (current) 100 ohms  Note: input voltage drop = 2 volts at 20 mA

Input Impedance (other ranges) 200K Ohms

ILK-INS-08 Two input terminals are provided for each measurement channel. Channel to channel isolation is
Wiring provided.

This module has a 4-20 mA input enable jumper for each channel. Set each jumper to match the
desired input as shown in the diagram below. The jumper setting must match the range selection
in the USFilter Toolbox software.

4-20 mA Input
Jumpers

Current Precision 100 ohm current shunts, beneath the hinged access door in the wiring base, pass current
Shunts and maintain loop integrity even if the module is unplugged. A spare shunt is provided and may
be simply inserted in place of any shunt that open-circuits as a result of a current overload.

I/O Registers Function USFilter Open Registers Modbus Registers
Analog Inputs AX0 - AX7 30001 - 30008

RERNINTRTRININL
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Section 7

ILK-AISAO4

Overview

/O Registers
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Section 7

Analog I/O Module

ILK-AISAO4-BE Combined Analog Input and Output Module

This module combines eight 4-20 mA analog inputs and four 4-20 mA outputs. More information
can be found in the on-line help supplied with the USFilter Toolbox program.

Number of Analog Inputs 8 (14 bit resolution)

Input Range 4-20 mA

Input Impedance 100 ohms  Note: input voltage drop = 2 volts at 20 mA
Number of Analog Outputs 4 (16 bit resolution)

Output Range 4-20mA

A single input terminal is provided for each input and output channel. Care must be taken to
externally provide a suitable instrumentation ground for these input and output circuits.

Function USFilter Open Registers Modbus Registers
Analog Inputs AX0 - AX7 30001 — 30008
Analog Outputs AY0-AY3 40001 — 40004

2 Y
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Section 8 RTU I/0O Module

1L.K-8440-BR RTU & Combination I/O Module

Overview This 1/0 module / RTU combines eight discrete inputs, four discrete outputs and 4 analog inputs.

This module is different from the Ethernet 1/0 medules (xxx-BE part numbers) described in this
manual because it features an RS232 port instead of an Ethernet port. The RS232 port is
configured as a half-duplex modem port with an RTS line making it suitable for use with leased
line modems (like the CMM?202) as well as radios.

Number of Discrete Inputs 8

Input Voltage Range 10- 30 Vde

Number of Discrete Outputs 4

Max Load per Qutput 1A

Max Inrush Current of Outputs 5 A (for 100 ms)
Number of Analog Inputs 4 (16 bit resolution)
Input Range 4-20mA (Inputs 1-3)

0 -5 Vde (Input 4)
Inputs have an internal, self resetting fuse protection

Discrete The eight discrete inputs of this module are jumper selectable to be sourcing (ON when positive
Inputs voltage is applied) or sinking (ON when contact closes to ground). The selection jumper is located
in the modules base and is easily accessible by unplugging the logic module and opening the
hinged door. You must set this jumper to match the way the inputs are wired.

Discrete Input The eight discrete inputs can be configured as counters with a flexible choice of modes. The
Counter Features counters report their values in corresponding 16 bit analog input registers. The first two inputs

may be configured as high speed (10 Khz) counters. All of the discrete inputs may be configured
as count-up, run-time (time the input is true) in seconds, run-time in minutes and other pulse
accumulation modes. See USFilter Toolbox help for more details on these modes. These counters
initialize to zero each time power is cycled and they cannot be reset under software control.

Discrete The four discrete outputs can source 10-30 Vdc to each load. All of the outputs return to a
Outputs common ground.

Analog Analog inputs 1-3 accept a 4-20 mA signal from field devices. Analog input 4 was designed to
Inputs read a 0-3 volt signal. in order to directly read A1000 submersible level sensor signals. All inputs

are signal ended. returning to a common ground (terminal 18). An appropriate excitation voltage
must be provided for the analog inputs. Inputs -3 have a 100 ohm precision shunt across the
input. Input 4 has a 100k ohm shunt. All inputs are protected from excessive voltage by a self-
resetting fuse. Inputs are reported as an un-scaled value from 0 — 32767. Refer to USFilter
Toolbox help for more information on calibrating and scaling analog inputs.

I/O Registers Function USFilter Open Registers Madbus Registers
Discrete Inputs X0 - X7 10001 — 10008
Discrete Outputs YO Y3 00001 - 00004
Counter Inputs AX0 - AX7 30001 - 30008 (Unsigned values 0 —65.535)
Analog Inputs AXE — AX1I1 30009 - 30012

Section § RTU I/0 Module
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Serial Port

Connections

RS232 Port Interface

EQUIVALENT DC INPUT CIRCUITS

GND(25)
DC+{24y
JUMPER — +
SOURCING
INPUT
5.1K OHM
/| DI
- 2

{\F REF )

GND{25)
DC+(24)
JUMPER — +
SINKING
INPUT
5.1K OHM =
/,_/: DIN ]
~_-|— REF

LC3000 RJ45F

DC+ OR DG-—
RETURN 51—
(JUMPER S22

SELECTABLE) 53 Lo

fﬁm@4

_g_oiﬁs

5o o—1 8

57 ot

&g o8

DO RETURN 3 Lo

{DC-) -

]
10-30VDC
ANALOG

NG 17

ANALOG GND (DC—) ——Fa .

RJ45 to DBYF Adapter pinout (Typical PC Adapter)
ADAPTER WIRE COLOR

Pinl: NA

Pin 2: NA

Pin 3: NA

Pin 4: GND

Pin 5: RXD (in)

Pin 6: TXD (out)
Pin 7: NA

Pin 8: RTS (out)

Section 8 RTU 1/0O Module

Blue
Orange
Black
Red
Green
Yellow
Brown
White

o 1=

ILK-RTU—-8440-8R
8 IN, 4 OUT, 4 Al

] i9>1— GND
20— +
RS485 U H— —

DISCRETE |[2@1— T1
INFUTS 23— T2

DI RETURN JUMPER
FOR SQURCING
DEFAUL
A e
- FOR SINKING

DISCRETE 2+
oUTS e

RJ45

R5232
232

[Totaovoe

AMNALOG
INPUTS

COM
JUMPER
R3485

The RTU IO Module has one communication port that is jumper selectable between and RS232
interface and an RS485 interface. The RS232/RS485 jumper is located behind the access door in
the module base. The door is accessed by unplugging the logic module from the base. The RS232
interface is made through the RJ45 connector on the topside of the base. Signals supported include
RX, TX, RTS and GND. Communication is half-duplex. The RS485 connections are made on
terminals 19 through 23 on the base. The default baud rate for the serial port is 9600 baud. 8 data
bits. 1 stop bit, and no parity. The serial port is used to download the setup parameters to the
module. See USFilter Toolbox help for more information.

A female RJ45 connector on the base of the module provides the RS232 interface. The pin-outs
follow the EIA/TIA-561 standard. See figure below. Use DB9 adaptor and a Ethernet straight
thru patch cable to connect the RTU I/O module to your PC or other communications equipement.

DBYF

Pin 4: DTR (out)
N/C

Pin 6: DSR (in)
Pin 5: GND

Pin 3: TXD (out)
Pin 2: RXD (in)
Pin 7: RTS (out)
Pin 8: C'TS (in)




RJ45 & DB9
connector pinouts

RS485 Port Interface

Section 8
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RS485 connections are made to screw terminals on the base assembly. These terminations provide
a RS485 (2-wire, half duplex only) connection to an LC2000/3000 controller, other Ethernet 1/0
modules, or other equipment. Four terminals (signal ground, RS485+, RS485-, termination) are
provided. Generally you connect + to + and — to — . Since there is no standard designation for
RS485 terminals, this may vary when connecting to other manufacturers equipment. It is highly
recommended that the signal ground be tied to an appropriate ground between all RS485 units.
Use good quality cable with three conductors (twisted) plus a shield. Connect the shield to chassis
ground on only one end of any cable run.

RS485 Termination: The RTU /O module has termination components (150 ohm resistor, 0.1 uF
capacitor connected in series) already inside. To terminate an RS485 network connect the T
terminal to the RS485 — terminal using the same type and size of wire already being used for the -
connection. It is recommended that only two stations (one at the beginning of the network and one
at the end of the network) be terminated.

RTU I/O Module -15-
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Product

Support

Section 9

Product Support

To obtain technical support or service for USFilter Control System products, contact your
local representative. For factory support call USFCS and ask for Technical Support. Our

phone numbers are:
1 800-224-9474
1 (651)-766-2700 (local)
1 (651)-766-2754 ( Fax)
E-mail: cs.tcchnical.Suppnﬂ@usﬁltcr.c-nm

Our mailing address:

USFilter Control Systems
1239 Willow Lake Blvd
Vadnais Heights, MN 55110

Product Support 13
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CONTROL SYSTEMS

Product Spedfication-2237
Intralink Ethernet I/O
Combination I/O Module

1239 WILLOW LAKL BOULEVARD
VADNAIS HETGHTS, MINNESOTA 55110
651 - 766 - 2700 Fax: 631 - 766 - 2701

www control systems.ushilier.com

B When you need a mix of discrete inputs and outputs for control at a remote location
B Single module compact solutions for small stations
B | owest cost solution when mixed 1/0 is needed

B Can be expanded with Remote RS485 1/0

Part Number

Description

Application

[1LK-DISDOS-BIL

Combination I/0O Module

Intralink Fthernet 1/0O

O EC Inputs, e Eomr S
] Sourcing DC Qutputs D RCs
F— B+ (@B .
Ethernat | pouTe| ) 2

10BoseT pouT? | 2
o pouTs| @ X

pouTS | @ 12 Lood

Duplicate BoUT4 @ o To GHE
Terminals o@D =

] @[ o0 H pouT2| @ 2 T

a @ oo+ BOUTY @ o Te GHG

oing | () w

EEbes  [iee

emo ]

Bwole DINS | @D w "Li (hsgrtzk?g)
SRR bine | @) =

R Q4 - DN |@ ™ L nput 1
8Os + DN2 1D o | [ (Seurcing)
2 @[55 Gnd B D~

— o +
. —H Bagse ™ OIConmu to 8 CC Inputs
(High Density Wiring) and B DC Outputs

Electrical Specifications

Number of discrete nputs

8

Nomunal discrete input range

12/24 VDC/VAC

Discrete input charactenstics

Same as ILK-DI-16-BE

Number of discrete ourputs

8

Max. output current per channel

1 Amp

Discrete output characteristics

Same as ILK-DO-16-BEE

Required supply voltage

1030 \VDC

(075 wart typical)

Number of
Fthernet 1/0) nodes

16,000

Ethernet port
on each module

10Basc’l” at 10 NMbps

Protocols supported

TCP/IP and UDP/IP

with Modbus or
USFilter Open

Number of 1/0)

| per node

512 with

R5485 expansion

¢ Copynght. 2002. USFilter Control Systems. Inc . All Rights Reserved

PDF Library No. 2237 Rev.: 1-25-03
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Product Spedfication

Environmental Specifications

Intralink Ethernet 1/O - Combination I/O Module

Operating temperature range

-30 to 70°C

Storage temperature range

-40 to 85°C

Humidity (non-condensing)

5 to 95%

Flammability (module plastic)

UL 94V-0 matenials

Flectrical safety

UL 508, CSA €22.2/14; EN61010-1 (IEC1010)

EMI emissions

FCC part 15, ICES-003, Class A; EN55022

EMC immunity

EN50082-1 (IEC801-2, 3, 4)

Surge withstand

IEEE-472 (ANSI C37.90)

Vibration

TEC68-2-6

Hazardous Locations

UL 1604, CSA €22.2/213-M1987

(Class 1, Div. 2, Groups A, B, C, D)

Physical Specifications

fm—
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LO.‘EBU’

(.71 om)

B0
(74w em)

_— LS

FERECCERNEIDR SRRSO

[ =
go470r 4.470"
(Ln43 em) (11,35 am}
clear far
5 screw] | 750" .

H207 em)

42500 o
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¢ Copynght. 2002, USFilter Control Systems. Inc . All Rights Reserved
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A Siemens Business

CONTROL SYSTEMS
1239 WILLOW LAKE BOULEVARD

VADNAIS HEIGHTS, MINNESOTA 55110

651 — 766 - 2700 Fax: 651 — 766 - 2701

www.control systems.usfilter.com

Product Specification
IsoLink — Analog Loop Power Supply
And Isolator

The IsoLink analog loop power supply/isolator is a DIN rail mounted device, which accepts a 4-20
ma input and provides an isolated 4-20 ma output. The unit provides a regulated 24 VDC loop

power supply and 1500 volts of isolation between the input and output. The unit can be powered
from an input supply of 10-30 VIDC making it ideal for use in battery backed, 12 VDC systems. The
device can be applied one per loop to provide loop-loop isolation or it can power up to 4 analog

loops (no 1solation) on a common power supply.

Description

ILK-ISOLINK-1

Analog Loop Power Supply/Isolator

Specifications

Input Power

10 — 30 VDC

Loop current supply

24 VDC @ 100 ma

Input to Output 1solation

1500 VIDC

Fusing

Automatically resetting fuse
ESELCng TUSC

Output load — maximum

400 Ohms

Accuracy

%0 of tull scale

Linearity

0.04 %

Mounting configuration
2

DIN rail or panel mount

Terminal blocks

De-pluggable terminal blocks, accepts two 16 gauge wires

Isolink Product Spec Ver 1.doc

PDF Library No. 1602 Rev.: 1



Product Specification IsoLink — Analog Loop
Power Supply/Isolator

Terminal Description

Input Side
Terminal 1 24 VDC loop excitation voltage
Terminal 2 Analog Loop common
Terminal 3 Analog loop signal input (from field device)

Output Side

Terminal 4 Input power supply, 10-30 VDC

Terminal 5 Common

Terminal 6 Common

Terminal 7 Isolated 4-20 ma output signal (to PLC)
Adjustments

Span 5% range, clockwise increases output

Offset 5% range, clockwise increases output

LED Indicators

24V OK LED “ON” indicates proper operation of the power supply
MA I/P LED “ON” indicates analog loop signal between 4 and 20 ma

Isolink Product Spee Ver Tdoc
¢ Copvright. 2004, USFilter Control Systems. Inc . All Rights Reserved

A Slemens Business
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Product Specification
LC2000 Controller

12 Discrete Inputs,

8 Discrete Outputs,

and 6 Analog Inputs

The L.C2000 controller combines 26 points of on-board 1/0O
with powerful programming, processing and communications
The controller incorporates 12 discrete inputs, 8
discrete outputs, and 6 analog inputs in a DIN rail mountable
module. The LLC2000 uses an Ethernet port, an RS485 port
and two RS232 ports (one port can support the O13000
operator interface) tor communications. The 1.C2000
supports datalogging, alarming, IsaGraf programming and
expandable 1/0O. USFilter legacy protocols, Modbus, and

capabilities.

USFilter Open protocols are included.

£

Part Number

Description

1LK-LC2000-131

Intralink L.C2000 Controller with 12 discrete inputs,
(sourcing or sinking), 8 sourcing discrete outputs,
and 6 analog inputs (4 —-20mA)

Specifications

Industrial PowerPC (32 bit data bus)

Operating system

IEmbedded Linux

Number of unique stations addresscs

16,000 (USFilter Open) or 247 (Modbus)

Dynamic memory RAM
(For program execution, dynamic
variables, dynamic file system etc)

32bit, O wait states
16 Megabytes

Program (flash) memory
(Linux OS, program storage, file system)

16 Megabytes

Non-volatile RAM

512K bytes (batterv backed)

Inputs and Outputs

26 (12 Inputs, 8 Outputs, 6 Analog Inputs)

1/O expansion

RS485 or Ethernet

Maximum distributed 1/0O

256

Real time clock accuracy

+15 seconds per month

Datalogging

Internal datalogging 400Kbytes storage available

Programming language

IsaGrat 11:C 61131-3 compliant

Supports programming languages

Tadder, SFFC,
structured text

function block, mstruction list,

Communications capabilities

Master, slave, peer-to-pecr, report on exception,
store and forward

Communications media supported

Ethernet,.dial-up telephone, leased line, UL/ VHFE radio,
spread spectrum radio, wireless Fthernet, fiber optic and
more

LC2000 Prod Spec 8-16 .doc
PDF Library No. 659 Rev.: 8-16




Product Specification

L.C2000 Controller
12 Discrete Inputs, 8 Discrete Outputs,
and 6 Analog Inputs

W

CP{] W:l gchdog

tomatically resets if error is detected; status TLED
flashed error code

.C I-.)U au

Communications watchdog

Settable timeout and output action (freeze or force off)

Heartbeat watchdog

Settable timeout and output action (freeze or force off)

Protocols supported

TCP/IP, ARP, UDP, ICMP, DHCP, Modbus/TCP, USFilter
Open

Isolation

1500 Volts RMS 1 minute (60 Hz)

Message response time (typical)

5mS

Diagnostic LEDs

Link activity and speed

Address

Static or DHCP assigned 1P address

Serial Ports

300 0 1152

RS485 Port A

Screw terminals (GND, 485+, 485-, termination) (2-wire half-
duplex)

RS232 Port B

RJ45 (I'D, RD, CST, RST, CD, DTR, DSR/RI, GND)

RS232 Port D (Ol port)

Screw (1D, RD, RST, GND)

Protocols (Master & Slave)

Modbus (RTU & ASCII), USFilter Open, Microcat and PL'TU

Flow control

Hardware (RTS), software (XON/XOFF)

RS485 network

Up to 32 stations

RS485 distance

Up to .5 miles

Packaging Lexan Packaging

Mounting DIN rail (EN50022) or direct to panel
Size 4.757L x 3.83°W x 4.137[ ]
Environmental

Temperature -40 to 70 C (-40 o 85 C storage)
Humidity 5% to 95% RH (non-condensing)
Flammability UL 94V-0 materials

Vibration IEC 68-2-6

Electrical Safety

UL508, CSA C22.2/14; EN61010; (IEC1010); CE

LEMI Emissions

FCC part 15, ICES-003, CLLASS A;
EN55022; EN61326-1 CE;

EMC Immunity

ENG1326-1, (EN61000-4-2, 3.4,6)

Surge withstand

IEEE-472 (ANSI C37.90)

Hazardous locations

(Class 1, Div 2 Groups A, B, C, D)

UL1604, CSA C22.2/213, Cenelec EN50021 Zone 2

A Siemens Business

LE2000 Prod Spec 8-16 .doc
C Copynght. 2004, USFilter Control Svstems. Inc . All Rights Reserved
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Product Specification

LC2000 Controller
12 Discrete Inputs, 8 Discrete Outputs,
and 6 Analog Inputs

Electrical

Input Power (@ 24 VDC) (+/- 10%) [ 24 W (100 mA) — typical (no communications)

Note: Power consumption varies with the number of Ethernet and serial connections.

) INPLIT CIRCUIT
12 chann GND(Z5)
9 VDC ‘ DO+ (24) .
Maximum voltage 30 VDC - [
- = - —ERa
Guaranteed Off voltage 5.0 VDC SOLRCNE
Guarante‘ed Off current 1.5 mA DC - IKPLT
Input resistance 10K Ohms
Input Current @ 24 VDC 3mA

Channel 1-8 Count rate
filtered ON/OFT delay

25mS (20 Hz maximum. counting)

fast ON/OLF delay 4mS(100 Hz maximum counting) ChND(25)
count rate channel 1 10kl 1z h—
l—ﬂDC*{za)
JUMPEFR - = 4
SINKWNG
INPLI
5% OV
Discrete Outputs 8 channels
Voltage range 10-30 VDC
Maximum output per channel 1 Amp
Maximum output per module 8 ‘\ml)s
Maximum OFF state leakage 0.05 mA EOUINALENT DT QLIPLY C'RCUMS
: ; SCURZING ONLY
Min. load lml\*" : Doa (24)
Inrush current 5 Amps (100 mS surge) SoLn SiaE
Typical ON resistance 0.3 Ohms SWOCH ot LCAD
Typical ON voltage (@17) 0.3 VDC CHD{25) :>
b [T L0 WPUT CIRCLT
Analog Inputs 6 Channels

A/D resolution

16 bits (0.003%0)

Full scale accuracy

+0.1%(@20°C)

Span and offset temp.
coefficient

+50ppm per degree C

Input impedance

100 Ohm

Current protection

Sclf-resetting fuses

DMRR (differential mode
rejection)

66 dB at 5(-]/()“ Hz

)
]
P 4

= 100 OHM

£ GND(1 8]

L2000 Prod Spee 8-16 .doc

¢ Copynight. 2004, USFilter Control Systems. Inc . All Rights Reserved
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Product Specification LC2000 Controller
12 Discrete Inputs, 8 Discrete Outputs,
and 6 Analog Inputs

Terminal Description

Discrete Input Terminals

Terminals 1 -6 Discrete Inputs (Sourcing or Sinking) DI1, DI3, DI5, DI7, D19, DI11
Terminals 31 - 36 Discrete Inputs (Sourcing or Sinking) DI2, DI4, DI6, DI8, DI10, DI12

Select Sinking or Sourcing Inputs by setting the DI (Discrete Input) Return Jumper to either
DC- for sourcing (default) or DC+ for Sinking Inputs. The DI Jumper is
located in the Controller Base.

Discrete Output Terminals

Terminals 7 - 10 Sourcing Discrete Outputs DO1, DO3, DO5, DO7
Terminals 37 - 40 Sourcing Discrete Outputs DO2, DO4, DOG, DO8

Analog Inputs Terminals

Terminals 11,12,13  All, AI3, AI5 4 -20mA Analog Inputs
Terminals 41, 42,43 AI2, AI4, AI6 4 -20mA Analog Inputs

Power Terminals

Terminal 17, 24 DC power (+) 10-30VDC
Terminal 18, 25 DC power common (-)

Communication Port Terminals

Port A Terminal 19 RS485 ground
Terminal 20 RS485 (+)
Terminal 21 RS485 ()
Terminal 22 RS485 termination resistor (tie to RS485 -)
Terminal 23 RS485 chassis ground

Port D Terminal 14 RS232 RT'S
Terminal 15 RS232 RXD
Terminal 16 RS232 TXD
Terminal 44 RS232 communication ground

Terminals 45, 46, 47  No connection

LO2000 Prod Spec 816 .doc
C Copyright. 2004. USFilter Control Svstems. Inc.. All Rights Reserved

A Siemens Business
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Product Specification LC2000 Controller
12 Discrete Inputs, 8 Discrete Outputs,
and 6 Analog Inputs
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STATEMENT OF LIMITED WARRANTY

The limited warranty applicable to the IntraLink products is set forth in USFilter Control Systems standard terms of sale, that
are made applicable to the purchase of these products.

INSTALLATION AND HAZARDOUS AREA WARNINGS

These products should not be used to replace proper safety interlocking. No software-based device (or any
other solid-state device) should be designed to be responsible for the maintenance of consequential
equipment or personnel safety. In particular, USFilter disclaims any responsibility for damages, either
direct or consequential, that result from the use of this equipment in any application.

All power, input and output (I/O) wiring must be in accordance with Class I, Division 2 wiring methods
and in accordance with the authority having jurisdiction.

WARNING - EXPLOSION HAZARD — SUBSTITUTION OF COMPONENTS MAY IMPAIR
SUITABILITY FOR CLASS 1, DIVISION 2.

WARNING - EXPLOSION HAZARD — WHEN IN HAZARDOUS LOCATIONS, DISCONNECT
POWER BEFORE REPLACING OR WIRING MODULES.

WARNING - EXPLOSION HAZARD — DO NOT DISCONNECT EQUIPMENT UNLESS POWER
HAS BEEN SWITCHED OFF OR THE AREA IS KNOWN TO BE NON-HAZARDOUS.

Note: All information in this document applies to the LC2000, except where otherwise noted.
Refer to the USFilter Toolbox software online help system for detailed product
specifications and configuration settings.

Last Revision: May 2005



Section 1 Overview

The LC2000 combines on-board /0 with a state of the art logic controller. The LC2000 was
developed specifically for smaller remote applications in the water and wastewater industry. This
innovative controller combines robust technologies and an open architecture to produce a cost
competitive, feature rich solution that is ideal for use in remote control applications. The LC2000
includes a high performance CPU. multiple RS232 ports, an RS485 port, an Ethernet port, and 26
points of on-board /0 (both discrete and analog). An optional, user-friendly operator interface
may be added to provide a window into the process. The local operator interface uses both text
and graphics to allow an operator to view process data, change setpoints, view/acknowledge
alarms, view alarm history and view historical trends

I/0 overview

The LC2000°s on-board 1/O includes 12 discrete inputs, 8 discrete outputs, and 6 analog inputs.
1/0 can be expanded up to 250 points using the Ethernet 1/0 family of modules. The Ethernet 1/O
modules can be connected to the LC2000 via its Ethernet port or via its RS485 port.

Operator Interface Overview

The O13000 (optional) is 128 x 64 pixel. backlit. graphical display coupled with an ergonomic 20
key keypad. The operator interface allows the user to view process data, change setpoints,
view/acknowledge alarms, view alarm history and view historical trends. Together with a door
switch, the O13000/L.C2000 can provide an effective intrusion detection system. The OI3000 is
connected to the LC2000 through a dedicated. powered, serial port. The operator interface is
configured using USFilter Toolbox software. Please refer to the O13000 Users Manual and
USFilter Toolbox On-line Help for more details.

USFilter Toolbox Overview

USFilter Toolbox software is used to program. configure, and troubleshoot LC2000 and LC3000
systems. The software runs a PC with current Windows operating systems. USFilter Toolbox
allows the users to create stations. configure 1/0 (both Panel 1/0 and Ethernet 1/0). setup
communications. configure the 013000 display. configure alarms. configure trends. and program a
control strategy. 1SaGRAF is an industry standard 1EC 61131-3 compliant programming language
used to implement control algorithms in the LC2000. 1SaGRAF supports all five IEC 61131-3
languages including ladder logic and function blocks. USFilter Toolbox contains specialized
water and wastewater function blocks enabling consistently implemented, advanced control
strategies. USFilter Toolbox supports local connections to the LC2000 via the Ethernet or RS232
ports or remote connections via dial-up modem or network.

Section | Overview -3- 1.C2000 Users Manual rev!.doc



Typical system diagram
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Section 2 Installation

The LC2000 controller is normally snapped onto DIN rails fastened to a sub-panel. However the
L.C2000 can also be surface mounted using the mounting holes located on two corners of the case.
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Section 3 Power

The LC2000 controller accepts power from an external DC power source of 10-30 VDC. Unlike
the LC3000, the LC2000 does not have internal battery handling circuitry. An external battery
handling device must be used to charge the battery and provide seamless transfer when line power

fails.
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Section 4 On-board I/O

The LC2000 comes with integrated discrete and analog 1/0 on board. Wiring for the on-board 1/0
should be based on the wiring diagram shown in Figure 4.1. A hardware summary for each type
of 1/O is described below. Further details on the features available when using the on-board 1/0
can be found in the on-line Help system found in USFilter Toolbox sofiware.

Discrete Inputs

There are twelve discrete inputs on the LC2000. These inputs may be wired for sourcing or
sinking by setting the DI return jumper in the module’s base. An input counting feature uses
analog input registers to accumulate the number of positive transitions of each input. Positive DC
voltage must be applied to an input to indicate an ON condition. All channels are referenced to a
common return or supply, which is connected to the negative side (ground) or positive side (DC+)
of the DC power source. One wire from each sourcing field input should be bussed together and
connected to terminal 17 (DC+). One wire from each sinking field input should be bussed
together and connected to terminal 18 (DC GND). Refer to the wiring diagram, Figure 4.1. Set
the DI return jumper inside the wiring base to match the wiring configuration of the inputs
(sinking or sourcing).

Discrete Outputs

There are 8 discrete outputs integrated on the LC2000. The discrete output channels each provide
up to I Amp DC to power the relay or other loads. A single terminal is provided for each output
channel. All outputs are powered from the DC power terminal. All channels are referenced to a
common return, which is connected to the negative side (ground) of the DC power source.

Analog Inputs

There are six 4-20 mA analog inputs on the LC2000. The inputs provide 16 bits of resolution for
precision analog measurements. A single input terminal is provided for each measurement
channel. Care must be taken to provide a suitable ground and/or isolation for these single ended
input circuits. Precision 100 ohm current shunts, beneath the hinged access door in the wiring
base, pass current and maintain loop integrity, even if the plug-in logic module is removed. Each
analog channel has built in current protection circuitry. such that each channel open circuits before
any circuit damage will occur.

Section 4 On-board /'O 7
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Section 5 Communications
The LC2000 controller has 4 communication ports:

e RS485 Port

e RS232 Port D (Display port)
e RS232 Port A

e Ethernet Port

RS485 Port

This port provides an RS485 (2-wire, half duplex) connection to Ethernet I/0 modules, RTU I/O
modules, and other equipment. Four terminals (signal GND, 485+, 485-, termination) are
provided. Generally + is connected to + and — to — between units. However, since there are no
standards for RS485 terminal designations, + may need to be connected to — and — to + in some
cases. No damage will result if you connect incorrectly. It is highly recommended that signal
ground be connected to an appropriate ground (if available) between all RS485 units. Make sure
to use a good quality communication cable with three conductors (twisted is preferred) plus a
shield. To prevent ground loops, the shield should be connected to chassis ground on only one
end of any cable run.

ground: be ween stations. This is not
but shouldwork i most situations.

The LC2000 has RS485 termination components (150 ohm resistor and 0.1 uF capacitor
connected in series) already inside. To terminate your RS485 network tie the 17 terminal to the
RS485- terminal. Use the same type and size conductor as that used for the RS485 — connection.
It is recommended that both end stations of your RS485 network be terminated. Avoid
terminating more than two stations.

On a RS485 2-wire network, a pair of bias resistors (1K ohm typically) acting upon the
transmit/receive wire may be required. If bias resistors are not present, the receive inputs on some
RS485 devices may react to noise on the floating wires. The bias resistors will force the
transmit/receive to a known (non-floating) state when none of the RS485 devices are transmitting
data. Some RS485 devices have bias resistors built in. which can be enabled through DIP-
switches or jumper settings. Make sure there is only one pair of bias resistors acting upon the
network. If your network is entirely made up of IntraLink family of devices. then bias resistors
are not necessary.

Section 5 Communications 9



Display Port (Port D)

The display port on the LC2000 is normally used to connect to the OI3000 Operator Interface.
However, if an OI3000 is not used. this port may be used as a general communications port. This
port is a four wire RS232 port providing RTS, RX, TX, and GND. If the port is being used to
connect an OI3000, DC+ (terminal 17) is used and RTS (terminal 14) is not used. Refer to the
Communications Port Diagram on the following page for exact pin out details. Refer to the
OI3000 Users Manual for more details on the operator interface.

RS232 Port B -

RS232 port B interface is a RJ45 female connector. This port may be used as a programming port
or as a means to connect to a radio or modem. The pin-outs follow the EIA/TIA 561 standard
(See Communications Port Details Diagram for pin outs). The ports are generally used in
conjunction with a DB9 (or DB25) to RJ-45F adaptor and an RJ-45 male to RJ-45 male straight-
through wired patch cable to make a connection between the LC2000 and another communication
device.

Ethernet Port

The Ethernet port is a 10/100BaseT, auto-detecting and auto-crossover Ethernet port. This means
the port will auto-detect speed and will work with either a straight-through or cross-wired Ethernet
cable. A standard shielded RJ-45 female connector is provided. Refer to the Communications
Port Diagram on the following page for pin-out details. The port has a fixed, unique MAC
address. The port’s IP address is viewable through the O13000 Operator Interface and can be set
with USFilter Toolbox software. Refer to USFilter Toolbox software on-line help for details.
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Communication Port Details

I
e e o ok
| AN AN AN N\ A
i Y :& W (\/ L \‘E- . N
i GND + - T A |
i RS485 |

RS23 /
RIS RXG

E@! \;\"\:\r’\ C\} \ f&\yﬁbf\\)i\—bx \y\V@Qﬁ‘&J({%
£ i e

GND T
i DD \/& N AN DY A ) A0 A A0 AN .
E IAVARVAN ) \f.‘y’ WA /\,\ b, “,.:" (\ VAN C\.»“
i
L

Port B. RJ45 Female (RS232 DTE):

Pin I:

Pin 2

RI/DSR (in)

:DCD  (in)

Pin 3: DTR  (out)
Pin 4: GND

Pin 5: RXD (in)
Pin 6: TXD  (out)

Pin 7:
Pin 8:

CTS  (in)
RTS  (out)

Ethernet, RJ45 Female (10T/100T Auto uplink):

Pin I: TX+
Pin 2: TX-
Pin 3: RX+
Pin 6: RX-
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Section 6 Technical Specifications

Here are the technical specifications for the LC3000 controller.

neral Details

Microprocessor

Industrial PowerPC (32 bit data bus)

Operating System

Embedded Linux

Number of unique stations addresses

16,000 (USFilter Open) or 247 (Modbus)

Dynamic memory (for program execution,
dynamic variables, dynamic file system etc)

16 Megabytes

Flash memory (Linux OS, program storage, file
system)

16 Megabytes

Non-volatile RAM (datalogging)

512K bytes (battery backed, rechargeable
Lithium)

Battery backup time/life

1 vear/10 years

Real time clock resolution

10 ms

Real time clock accuracy

+/- 15 seconds per month

On board 1/0

26 (12 DI, 8 DO. 6 Al)

1/0 Expansion

Ethernet I/O, RTU /O up to 256 points

Maximum virtual /O registers

256 of each type

Datalogging

Internal datalogging

Programming Language

Languages supported

ISaGRAF (IEC 61131-3 compliant)
Ladder logic. SFC. function block, instruction
list, structured text

Communication capabilities

Master, slave. peer-to-peer. report on exception,
store and forward

Communication media supported

Ethernet, dial-up telephone. leased line,
UHF/VHF radio, spread spectrum radio,
wireless Ethernet. fiber optic and more

CPU Watchdog

CPU automatically resets if error is detected;
status LED flashed error code

Communication watchdog

Settable timeout and output action (freeze or
force off)

Heartbeat watchdog

Settable timeout and output action (frecze or

| force oft)

Ethernet Details

Ethernet media

10/100BaseT (auto-detecting)

Connection

RJ-45 Female (auto cross-over)

Isolation

1500 Volts RMS | minute (60 Hz)

Message response timeﬁ(j'y“pi_cai-)

Sms

Diagnostic .LEDs

Link activity and speed

Protocols supported

| TCP/IP. ARP. UDP. ICMP. DHCP,

Modbus/TCP, USFilter Open

Address

Unique MAC with static or DHCP assigned IP
address
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Port speed

300 to 115.000 baud

RS232 Port B

RJ-45 (TD, RD, CTS, RTS, CD, DTR. DSR/RL,
GND)

RS232 Port D (display port)

Screws (TD, RD, RTS, GND)

RS485 Port

Screw terminals (GND. 485+, 485-,
termination) (2-wire half-duplex)

RS485 network

Up to 32 stations

RS485 distance

Up to .5 miles

Protocols (Master & Slave)

Modbus (RTU & ASCII), USFilter Open,
Microcat (9500 & 9700), PLTU, DF1, CECO

Diagnostics LED (each port)

Transmit data, Receive Data

Flow control Hardware (RTS). software (XON/XOFF)
Discrete Inputs

Guaranteed ON Voltage 9VDC

Maximum Voltage 30 VDC

Guaranteed OFF voltage 50 VDC & 1.5 mA

Input Resistance 10K ohms

Input Current (@ 24 V 3 mA

Filtered ON/OFF delay

25 ms (20 Hz max counting rate)

Fast ON/OFF delay 4 ms (100 Hz max counting rate)
Count rate 10 kHz on channel 1 (see above for others)
Discrete Outputs

Maximum Qutput per Channel 1A

Maximum Output per Module 8§A

Maximum Off-state leakage 0.05 mA

Minimum Load 1 mA

Inrush Current 5 A (100 ms surge)

Typical ON resistance 0.3 ohms

Typical ON voltage (@ 1A) 0.3 vDC

Analog Inputs

A/D Resolution 16 bits

Full scale accuracy

+/-0.1% (@ 20° C)

Span and Offset temp coefficient

+/- 50 ppm/degree C

Input impedance

100 ohm

Current protection

Self resetting fuse

DMRR

66 dB @ 50/60 Hz

Environmental Details

Temperature

-40 to 70 C (-40 to 85 C storage)

Humidity

5% to 95% RH (non-condensing)

Flammability

UL 94V-0 materials

Electrical Safety

UL 508. CSA €22.2/14. EN61010-1
(IEC1010). CE

EMI emissions

FCC par 15. ICES-003, Class A: EN55022:
EN61326-1: CE

Section 6 Technical Specifications
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EMC Immunity EN61326-1 (EN6100-4-2,3,4,6); CE

Surge Withstand IEEE-472 (ANSI C37.90), EN61000-4-2.,4
Vibration IEC68-2-6

Hazardous locations UL 1604, CSA C22.2/213, Cenelec EN50021
(Class 1, Div 2, Groups A, B, C, D) Zone 2

Packaging Lexan packaging

Mounting DIN rail (EN50022) or direct to panel

Size 4.7571.x 3.83"W x 4.13"H

Weight .73 Ibs.
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Section 7 Troubleshooting and Service Information

Local Diagnostics

Local diagnostics can be performed through either RS232 serial port or Ethernet, even while the
LC2000 is responding to messages on other ports. USFilter Toolbox software can be used to
access internal diagnostics and display the status of I/O registers. Refer to the software’s on-line
help for details. The OI3000 can display a limited set of controller diagnostics. Refer to the
013000 Users Manual for details.

Status LED
The status LED on the LC2000 indicates its operational status

ON: The LC2000 is operating properly

OFF: There is no power to the LC2000 or service is required

Fast Blink: This may occur when the LC2000 is being reset, or firmware is
being downloaded from USFilter Toolbox software.

Slow or periodic blink: This indicates that the internal watchdog has detected a problem.

Try clearing memory and reloading the project using USFilter
Toolbox software.

LC2000 Memory
The LC2000 has non-volatile (battery free) memory for storing configuration data from USFilter
Toolbox.

The LC2000 also has battery-backed memory for storing program variables and logged data. The
battery is a re-chargeable lithium cell that is kept fresh by the power circuitry on the controller.
The memory retention period for an un-powered controller is at least 6 months at room
temperature. The retention time will be shorter at high temperatures. The life expectancy of the
lithium battery is at least 10 years.

Section 7 Troubleshooting & Service Information 15



Product Support

To obtain technical support or service for USFilter Control Systems products, contact your local
USFCS representative. For factory support contact USFilter Control Systems and ask for technical
support. Our phone numbers are:

Phone: 1 (800)224-9474
Local: ~ (651) 766-2700
Fax: (651) 766-2754
Email: cs.technical.support@usfilter.com

Our mailing address is:
USFilter Control Systems

1239 Willow Lake Blvd
Vadnais Heights, MN 55110

Product Service
The warranty for this product was stated previously in this manual. on page 1.
For product service outside the warranty, contact your local USFCS representative. For more

information on USFCS parts replacement. contact the factory directly at 1-800-224-9474 and ask
to speak with a customer service representative.

Section 7 Troubleshooting & Service Information 16
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STATEMENT OF LIMITED WARRANTY

The limited warranty applicable to the Panel 1/O products is set forth in USFilter Control Systems
standard terms of sale, that are made applicable to the purchase of these products.

Note: All information in this document applies to the 013000, except where
otherwise noted. Refer to the USFilter Toolbox software online help system
for detailed product specifications and configuration settings.

Last Revision: December 2003



Us

Figure I Q13000 operator interface and keypad assembly

Section 1 Quick Start

This section of the manual is designed to give the operator directions for accomplishing typical
tasks presented by the operator interface. without having to read the whole document. Topic
headings below are first tasks an operator is likely to face.

ACKing Alarms

Press the ACK key or the ALARM key to take a shortcut to the Alarm List. Once there. press the
ACK key to acknowledge alarms. As each alarm is acknowledged. the cursor jumps ahead to the
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next unacknowledged alarm. If the next unacknowledged alarm is not on the current screen, the
screens advance automatically to find the next unacknowledged alarm and place the cursor on it.

Acknowledge all alarms by repeated ACK key presses. When there are no more unacknowledged
alarms, the cursor disappears, the alarm warning message stops flashing and the built-in audible
alarm stops beeping.

Viewing Alarms and Events

Press the ALARM key to take a shortcut to the Alarm List. Use the Up Arrow and Down Arrow
keys to navigate through the Alarm List. Items are on the alarm list because the alarm condition is
true or the alarm is unacknowledged or both. The alarm list must be displayed before alarms can
be acknowledged.

The Event List is a history of alarms and events. There is little or no urgency associated with the
Event List. It is a means to review system behavior and reconstruct the chronology of alarms and
events.

To get to the Event List from the Alarm List, press the MENU key once to move up one level to
the Alarms submenu. The cursor will be on Alarms. Press the Down Arrow key to move the
cursor to Events. Then press the ENTER key to go to the Event List. Use the Up Arrow and
Down Arrow keys to navigate through the Event List.

Alarms and events are presented in reverse chronological order, with the most recent alarm or
event shown first. The alarms and events appear with up to three on a screen. Press the Down
Arrow key to advance the display to the next set of alarms and events.

Logging In
At the Main Menu. look for Login at the bottom of Main Menu items. If no Login item is shown
on Main Menu, then security for the system has been disabled. There is no need to log in.

If Login is showing. use the Down Arrow key to move the cursor to Login. Press the ENTER key
to go to the Login Screen. Assuming the operator has not already logged in, he will be prompted
to enter a login code. Key in a 4-digit login code and press the ENTER key.

The default login code for level 1 is 1111. The default for level 2 is 2222 and the default for level
3is 3333,

Logging in at level | prevents the intrusion program block from considering the operator an
intruder. Logging in at level 2 allows changing setpoints. Level 3 allows changing passwords,
setting time, clearing the alarm and event lists and changing the alarm configuration.

Changing Setpoints

Setpoint screens are the major place to view/change setpoints and some Process screens may also
show the important setpoints or those who need to be changed frequently. To access the Setpoint
screen or Process screen. go to main menu by pressing the MENU key and select the
corresponding sub-menu by pressing the Up/Down Arrow and ENTER key. Press the Up Arrow
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or Down Arrow keys to move through the list of Setpoint/Process screens after entering the screen
group.

Floating point values, analog ( integer ) values and discrete values all may be settable.

If a screen has one or more setpoints on it and the operator has logged in at level 2 or higher, then
the cursor will appear on the topmost setpoint. The cursor may be moved from one setpoint to the
next using the Left Arrow key or the Right Arrow key.

To set floats and analogs, key in the new value and press the ENTER key. The new value takes
effect. If a mistake is made while keying in the new number or to leave the old value intact after
an entry is started, press the MENU key to abort the number entry process and return the screen to
its former state. Nothing is final until the ENTER key is pressed.

To set discretes, just press the ENTER key to toggle the value. If a discrete value is off, pressing
ENTER turns it on. If a discrete value is on, pressing ENTER turns it off.
The On and Off text messages for the discrete are configured in the LC3000 Advanced Utilities.

Setting HOA’s and other Switches
Process/Setpoint screens may include HOA ( Hand-Off-Auto) screens and other types of switch
screens.

The first Process screen is found by pressing the MENU key repeatedly, until the first Process
screen alternates with Main Menu. Press the Up Arrow or Down Arrow keys to move through the
list of Process screens.

An HOA screen is intended as the software equivalent of a three-position switch knob.

On an HOA screen or any other type of switch screen. the text with the cursor on it shows the
current position of the switch. If the operator is logged in at level 2 or higher, he can manipulate
the position of the switch knob with the Right Arrow and Left Arrow keys. then he can press the
ENTER key to set a new switch position. The cursor will move to the new set position.

A new switch position is not set until the ENTER key is pressed. so the operator may move the
switch knob any which way without consequence using the Left Arrow or Right Arrow keys --
until the ENTER Kkey is pressed.

Viewing Trends

The trend data displayed by the O13000 may be shifted backward in time by pressing the left
arrow key. shifting the display two samples per key press. To go backwards quickly. one half
screen per press. press the "6" key. just to the left of the Left Arrow. The O13000 beeps when
there is no older data available.

Pressing Right Arrow shitts trend data forward in time. two sample per key press. Pressing the

"9" key shifts the data forward one half screen per key press. The O13000 beeps when there is no
newer data available.
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Note: If there are setpoints on a trending screen, left/right arrow keys are used to switch among
setpoints, not to shift trend time setting.

Silencing the Audible alarm
Acknowledging all alarms silences the audible alarm.

Getting Back to the Beginning

At any time, the operator may return to the default (first) Process screen by pressing the MENU
key repeatedly. The deepest menu structure is three levels deep, so no more than three MENU key
presses are required to return the display to the default Process screen.

Once the display is showing its default Process screen, continued MENU key presses will toggle
the display back and forth between Main Menu and the default Process screen.
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Section 2 Display Operation

Overview

The OI3000 is 128 x 64 pixel, backlit, graphical display coupled with a 20-key keypad. The
013000 operator interface is usually mounted on the front door of the LC3000 controller's
enclosure or in some other accessible location. It is connected by serial cable to a dedicated port
on the LC3000 controller. The operator interface is a window into the operation of the controller
and the state of the controlled process. Through the operator interface, an operator can view
process data, change setpoints, view and acknowledge alarms, view alarm history and view
historical trends.

The O13000 operator interface is configured using LC3000 Advanced Utilities of USFilter
Toolbox package. Please refer to the LC3000 Users Manual and LC3000 Advanced Utilities On-
line Help for more details.

Key functions

Screen navigation keys

The operator interface is organized as a tree hierarchy of menus and lists. Main Menu is at the top
of the hierarchy. Menu picks move the operator down a chosen path or branch to the end. At the
end of any given menu path there is a list. It may be a one-screen list or a multi-screen list.

The MENU key moves the operator up on the menu hierarchy and the ENTER key moves him
down. On a menu or sub-menu screen, the Up Arrow and Down Arrow keys move the cursor
from one menu item to the next.

When the operator arrives at a list, the Up Arrow and Down Arrow keys show new screens in the
list. Lists are arranged like a ring, so if the operator keeps pressing the Down Arrow key to see the
next screen in a list, he will go through all of them, roll over to the first screen, and keep on going.

The up Arrow key can be a handy shortcut to the last or second-to-last screen on a list.

Once the operator is on a list screen, the Left Arrow and Right Arrow keys are used to move the
cursor from one item to the next on that screen.
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Menu hierarchy illustrated

Main Menu
] ] I [
I [ 1 I
Process Alarms Setpoints Tag Data System Log In/Out

| Alarms | FloatIn | Passwords
| Events | Float Out | Time/Date
— |Alarm CFG | Digital In | Utilities

| Digital Out Diagnostic

| Analog In | Config

— |Analog Out| | Job Info

Figure 2 Menu hierarchy with lists at the end of every menu branch.

ALARM and ACK keys

Both the ALARM key and the ACK key provide a shortcut to the Alarm List. No matter where
the operator is on the display, even if he is in the midst of entering a number on some other screen.
pressing the ALARM key or the ACK key brings him immediately to the Alarm List.

[f there are no alarms, then pressing the ALARM key or the ACK key brings the operator to the
Alarms sub-menu.

Numeric entry keys
The twelve keys on the left-hand side of the keypad are for numeric entry. They become active
when the display is in a state where numeric entry is possible.

If. for example, the display is showing a Process screen with setpoints on it and the operator is

logged in at level 2 or higher, then there is a cursor at the topmost setpoint. When a number has
the cursor on it. the number is settable. Numeric entry is possible.
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The operator does not have to enter a number. But if he presses any numeric entry key, the
display pops up a special screen to accept the number. Pressing the MENU key aborts the entry.
Pressing the ENTER key finalizes the entry and writes the new value for the setpoint to the
controller. There is no range checking so care needs to be taken to enter valid sctpoints.

Configured Screens

Process Screens & Setpoints Screens

Process screens display process information with text and graphics. The first Process screen,
intended to show the most important data for the process supervised by the controller, is the
default display for the OI3000. It is shown when the controller and display are powered up. It is
shown when the display times out after ten minutes without any keypad activity.

Setpoints screens provide a place to view/change setpoints.

Process & Setpoints screens are created using the LC3000 Advanced Utilities in USFilter
Toolbox. Some 013000 display screens are created automatically, but all Process & Setpoints
screens are created uniquely and are peculiar to the individual site and job.

Process/Setpoints screens are a list. The operator moves from one Process/Setpoints screen to the
next using the Up Arrow and Down Arrow keys. There is no hierarchy within Process/Setpoints
screens or organization by topic or function. There is only one list of Process/Setpoints screens.

When a Process/Setpoints screen has one or more settable values and the operator is logged in at
level 2 or higher, then there will be a cursor on the topmost settable value. The cursor may be
moved to the next settable value on the screen. if there is one, by pressing the Left Arrow or Right
Arrow keys. When the cursor has reached the last settable value on a screen, it wraps around and
starts again.

The Left Arrow and Right Arrow keys do not advance screens, they move the cursor around on a
single given screen. The Up Arrow and Down Arrow keys change screens.

Alarm Screens

If alarm points have been configured and if there are active alarms, then there will be one or more
alarm screens showing the alarms in reverse chronological order, with the most recent alarms
shown first.

Alarm screens are a list. So the Up Arrow and Down Arrow Keys are used to move from one
alarm screen to the next.

There are three alarm records shown per screen. The On Message or Off Message for the alarm is
shown on the top line. The left-hand part of the second line shows the date and time associated
with the displayed message. The right-hand field of the second line shows the ack status of the
alarm.
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For example, if the tag PUMPI_HITEMP is configured as an alarm point, with Pump1 High Temp
as the On Message and Pump 1 Temp Normal as the Off Message, then the alarm screen will show
"Pump 1 High Temp" if the tag goes true, along with the time the tag went true. The alarm screen
will show "Pump | Temp Normal" if the tag goes false, along with the time the tag went false.
The right-hand field of the second line will show whether or not the alarm has been
acknowledged.

For auto reset alarms, the ack status may be "UNACKD" or "ACKD." For manual reset alarms,
ack status may be "UNACKD" or "ACKD" or "RSTREQ."

There are various outputs associated with alarms. There is more about alarm operation in Section
3 of this manual.

Event Screens
Even if no alarms or events have been configured, there will be at least one item on the event list,
and hence there will always be at least one event screen.

When the controller is powered up. the alarming application automatically records startup as an
event. It also automatically records login and logout.

Changes in the status of alarm points are automatically recorded as events. For example, when an
alarm input tag goes true, when it goes false, and when the alarm is acknowledged -- each of these
occurrences changes the status of an alarm point. The alarm list is updated accordingly, and the
occurrence is also recorded as an event. There is more about alarms and events in Section 3 of this
manual.

Default Screens

Default screens appear on the display whether or not screens have been configured using the
L.C3000 Advanced Utilities in USFilter Toolbox. Default screens are hard-coded into the display.
They are produced automatically.

Tagdata Screens

From Main Menu, use the Down Arrow key to get to the Tagdata selection. then press the ENTER
key to go to the Tagdata submenu. The six Tagdata types are shown, along with the quantity of
cach type in the tag database.

Since the Tagdata submenu is a type of menu, the Up Arrow and Down Arrow keys are used to
move the cursor to the next Tagdata type. Press the ENTER key to look at the chosen Tagdata list.

There are four Tagdata items on each screen. For each entry, the first line shows the tag name and
the second line shows its value.

The tagdata lists are intended as a window into the raw data of the control system. making them a

powerful troubleshooting tool. At any time, an operator may go to the tagdata lists and check the
value held in a tag.
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Tagdata screens are dynamically updated. If a value changes while the display is showing that
particular value, the new value is written to the screen.

For Float In and Float Out tagdata lists, the number format is fixed at 6 places to the left of the
decimal point and one place to the right. Digital In and Digital Out values are shown as I's or 0's.
Analog In and Analog Out are shown as integers.

For each data type, the data are shown in the same order as they are listed in the 10 tag database
file in the LC3000. No attempt is made to organize data by function or otherwise. Tagdata screens
mirror the data in the tag database file.

System Screens
From Main Menu, use the Down Arrow key to get to the System selection, then use the ENTER
key to go to the System submenu.

Passwords

When the operator first arrives at the System submenu, the cursor is at Passwords. If he has
logged in at level 1 or level 2. pressing the ENTER key does nothing. If the operator has
logged in at level 3. then pressing the ENTER key produces the Passwords setting screen, a
one-screen list. :

The operator can use Left Arrow and Right Arrow keys to shift the cursor from one password
level to the next. The display is ready to accept numeric input. To set a password, the
operator keys in a 4-digit code and presses the ENTER key.

If all three passwords are "0000." then security is disabled. No login is required to change
setpoints or change passwords or set time or erase alarm and event lists or change the alarm
configuration. The system behaves the same as it would if security was enabled and the
operator had logged in at level 3.

Time/Date

Arrow down once from Passwords, then press the ENTER key to get to the Time/Date screen,
a one-screen list. 1fthe operator has logged in at level 3, then there is a cursor on the
Time/Date screen, meaning time may be set.

The cursor moves between hours. minutes. AM/PM. month. day of the month, year and time
zone. Values at the cursor are adjusted using Up Arrow and Down Arrow keys.

The Time/Date screen is the only screen where the Up Arrow and Down Arrow keys are used
to adjust values. On all other screens. any new value is keyed in using the 12 numeric entry
keys on the lefi-hand side of the keypad.

Each ficld on the Time/Date screen has to be manipulated as necessary. If. for example, the
display says 11:35 AM and the operator wants to set the clock ahead one hour, he would
position the cursor over the "1™ in "11:35" and press the Up Arrow key. Then he would
move the cursor over to "AM" and press either the Up Arrow or Down Arrow keys to toggle
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the value to "PM." Finally. he would press the ENTER key to write the new value to the
system clock and to the battery-backed hardware clock.

The time zone field shows the local time offset relative to Universal Time, formerly called
Greenwich Mean Time. For the four time zones in the continental United States, the regional
names are given in parentheses after the numeric value.

The clock is not automatically updated for daylight savings time. This update must be done
manually using the procedure described above.

Utilities

The Utilities screen is a one-screen list. When it first appears, the cursor is resting on the
status field for the audible alarm. No login is required to disable the audible alarm. Pressing
the ENTER key toggles the audible alarm enable or disable status.

If the operator has logged in at level 3, then two more items appear on the Utilities screen
underneath the audible alarm line. The operator has the option to clear the Alarm Record and
to clear the Event Record.

The cursor may be moved from one location to the next by pressing the Left Arrow and Right
Arrow keys. If the cursor is at CLEAR for Alarm Records or Event Records, then pressing
the ENTER key clears the respective record. The text underneath the cursor does not change.

Clearing the alarm record should be reserved for times of startup of field devices or when
known problems with field devices are creating cycling alarms. In normal operation, the
alarm record should clear itself as alarm conditions are corrected and alarms are
acknowledged. Itis best to let the alarm record clear itself by this normal method.

The event record can become quite lengthy. The system stores up to 1000 events. After that,
as new events occur, the oldest events are discarded to make room for the newest ones.

Diagnostics

With the cursor resting on Diagnostics on the System submenu, the operator presses the
ENTER key to see the contents of the /usr/local/bin directory in the Linux file system in the
L.C3000. Missing files are a very likely source of trouble, especially at startup. The
Diagnostics screen affords the opportunity to check for missing files in /usr/local/bin.

Required files include the following:

tags .6tg 10 tag database file

[station name].cfg screen and alarm configuration file
timeZone.txt time zone value

usfMakepipes| communication between display and alarming
usfMakepipes2 communication between display and alarming
usfMonitor small application for monitoring power
ustAlarm alarming application

OI3000 User Manual Rev3.doc 12



usfDisplay display application

No matter what the operator's login level, there is never a cursor on the diagnostics screen.
There is nothing to change, only information to view.

Config
The Config screen, a one-screen list, shows the IP address of the 1.C3000, its serial number,

the version number of the display software, and the version number of the LC3000 firmware.
The IP address and serial number of the LC3000 are needed when establishing
communication between the LC3000 and a computer running USFilter Toolbox.

There is never a cursor on the Config screen. There is nothing to change. only information to
view.

Job Info
The Job Info screen. a one-screen list. shows the job name, the shop order number and the

station name. The first two items are entered using the LC3000 Advanced Utilities in
USFilter Toolbox. The station name is found automatically by the display software and is an
important system parameter.

In a system with more than one RTU. the station name distinguishes one particular RTU and
its local data from the other RTUs in the system. The display software goes to /usr/local/bin
and finds its station name by examing the tags .6tg file. Then. having found its station
name, the software looks for a file with that exact station name and a .cfg extension in order
to read in its display and alarm configurations.

For example, if the Job Info screen shows the station name as KNOB_HILL_LSI, then it is
worthwhile to verity the presence in the /usr/local/bin directory of a KNOB HILL LSl.cfg
file.

There is never a cursor on the Job Info screen. There is nothing to change, only information
to view.

Login Screen
Login is the last of the Main Menu items. If no Login item is shown on Main Menu. then security
for the system has been disabled. All three passwords have been set to "0000." There is no need

to log in.

If Login is showing, then one or more of the passwords has been set to a non-zero value. Security
is enabled. Pressing the ENTER key with the cursor on the Login menu item brings up the Login
page, a one-screen list.

Assuming the operator has not already logged in. he will be prompted to enter a login code. The
operator should key in a 4-digit login code and press the ENTER key. When in doubt. try the
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defaults. The default code forlevel 1 is 1111. The default for level 2 is 2222 and the default for
level 3 is 3333.

Logging in at level | prevents the intrusion program block from considering the operator an
intruder. Logging in at level 2 prevents the intrusion program block from considering the operator
an intruder and it allows the operator to change setpoints. On Process screens with settable values,
an operator logged in at level 2 sees the cursor on settable values.

In addition to retaining the privileges of level | and level 2. level 3 authorizes the operator to view
and change passwords, set the time, clear alarm and event logs and change the alarm
configuration.

If Login is showing on Main Menu and the operator presses the ENTER key but he is already
logged in, then he is presented with the Logout screen, another one-screen list. The choices are
shown on the screen. The operator may log out, log in again or go back to the Main Menu.

Implied Decimals
If an analog ( integer ) value displays not as a whole number but as a float, with places to the right

of the decimal point, it is not an error. The value has been configured for an implied decimal in
the LC3000 Advanced Utilities.

For example, if an analog value is 1234 but the analog screen element has been configured for 2
places to the right of the decimal, then "12.34" will be displayed on the operator interface. If the
value has been configured to be settable and the operator keys in "13.56," then the code multiplies
the keyed-in value by 100 and writes 1356 to the tag database. If the operator browses to see the
value in the Tagdata list -- it would be an analog in or an analog out -- he will see the actual value
of 1234 or 1356. The decimal is shifted only for display.

From the operator's standpoint, the value behaves exactly like a float. The only exception to this
perspective is the presence of the actual whole number value in the tag database.

Timeout

[f there has been no keypad activity for approximately ten minutes. the display assumes the
operator has left. It turns off the backlight and returns the display to the default Process screen. It
also checks the login level. If the login level is greater than 1, then it resets the login level to 1.

It is the responsibility of the operator to log out when he leaves the display, thereby re-arming the
intrusion program block.

Making Changes to the Configuration File

Both Ol and alarm configuration data are contained in the [station name].cfg file, but the
file includes a system for tracking changes to the two applications. allowing the display and
alarming applications to react to a new file independently.

For example. if'a change is made to the Ol configuration using the LC3000 Advanced
Utilities in USFilter toolbox and the new [station name].cfg file is downloaded to the LC3000, the
display application will restart. but the alarm application will not.
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Section 3 Alarms

Overview
USFilter's alarming application affords a method for tracking critical system variables and
signaling when they are out of range.

Alarm points are configured using the LC3000 Advanced Utilities in USFilter Toolbox.
Treatment of alarm points varies from their definition as simple events up to their definition as
manual reset alarms, requiring an increasing level of operator involvement according to the point
definition.

Each transition in the state of an alarm point is recorded as an event. The L.C3000 controller
stores up to 1000 events in non-volatile memory, providing a history of controller operation.

Alarm and event records are held in man-readable text files in the LC3000. The alarm and event
files conform to a CSV ( Comma Separated Variable ) file format, a venerable file format
supported by all spreadsheet programs.

The alarm record file is called alarmRecords.txt. The event record file is called eventRecords.txt.
Both are located in the /mvram directory in the LC3000 Linux file system.

Active alarms

All alarms points, whether they are simple events, auto reset alarms or manual reset alarms, have
an input tag. The input tag is a discrete value signaling the alarm condition. The alarming
application scans the input tags of configured alarm points looking for a transition from false to
true. The scan cycle time is not greater than two seconds.

When the input tag of an alarm point transitions from false to true, the alarm is added to the active
alarm list. Once an alarm has been added to the active alarm list. it stays there until all the
conditions for its removal from the list have been met.

If the alarm point has been configured as an auto reset alarm, then the conditions for its removal
from the list are return of the input tag to a normal state and alarm acknowledgement. If the alarm
point has been configured as a manual reset alarm, then the conditions for its removal from the list
are return of the input tag to a normal state, alarm acknowledgement, and alarm reset.

Because an alarm stays on the active alarm list until all conditions for its removal have been met,
it is completely possible for an alarm that has returned to normal to be on the list -- because it has
not been acknowledged.

The active alarm list is what the operator sees when he presses the ALARM shorteut key.

Acknowledged and unacknowledged alarms
When any alarm on the alarm list is unacknowledged. the alarming application attempts to draw
the attention of the operator by beeping the audible alarm and flashing a message on the display

screen.
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In addition, group output tags may be active. If alarms have been organized into groups and group
output tags defined, these may be used to sound an external horn or turn on a flashing light.

Alarms may be acknowledged by repeated presses of the ACK key. The first press of the ACK
key is a shortcut to the Alarm List. The display will show the most recent alarms, with the cursor
on the most recent unacknowledged alarm. As the operator continues to hit the ACK key to
acknowledge alarms, the cursor jumps forward to the next unacknowledged alarm. When all the
unacknowledged alarms on a screen have been acknowledged, the alarming application finds the
next screen with unacknowledged alarms and advances to it, putting the cursor on the topmost
unacknowledged alarm. The process continues until all alarms have been acknowledged.

When there are no more unacknowledged alarms, the cursor disappears, the audible alarm stops
beeping, the alarm message stops flashing and group unacknowledged tags are cleared.

Audible alarm
The audible alarm may be silenced through System\Ultilities if the operator wants to quiet the
system down without acknowledging all alarms.

How alarms are removed from the alarm list

Just as the alarming application scans alarm point input tags to see if any alarms should be added
to the alarm list. it scans the alarm list to see if conditions have been met to remove items from the
list.

The most common type of alarm is an auto reset alarm. When an auto reset alarm input tag goes
true, the alarm is written to the alarm list with the On Message. the time the input tag went true
and "UNACKD" in the ack status field.

When the input tag goes false, the alarm application removes from the alarm list the alarm entry
with the On Message and replaces it with a new entry showing the Off Message and the time the
transition to off occurred.

When the alarm is acknowledged. the alarming application writes "ACKD" to the ack status field
in place of "UNACKD." When the alarm has been acknowledged and the input tag has been
cleared. the entry is removed entirely from the alarm list.

Manual reset alarms follow the same sequence except they require an additional key press. an
explicit manual reset. After the alarm has been acknowledged and the alarm input has been
cleared. the ack status field for a manual reset alarm shows 'RSTREQ." An ENTER key press is
required for the manual reset. completing the conditions required for removal of the manual reset
alarm from the alarm list.

Alarm screens are dynamically updated. Ifan alarm changes state while it is being displayed, then

the alarm screen refreshes and the new state of the alarm is shown. The alarm input tag may have
transitioned from true to false. or perhaps the alarm was remotely acknowledged. The alarm

013000 User Manual_Rev3.doc 16



screen will show the most recent state of the alarm. It is also entirely possible for the alarm to
disappear because all conditions for its removal from the alarm list have been met.

Alarm groups, group outputs

Alarms may have been configured as members of an alarm group. Up to five alarm groups may
be configured. Each group has two outputs. One output is true if any alarm in the group is
unacknowledged. The other output is true if any alarm in the group is on the alarm list.

Manual reset alarm outputs

A manual reset alarm has an output tag. The output tag is true as soon as the alarm goes onto the
active alarm list. The output tag stays true until all three conditions for removal of the alarm from
the alarm list have been met.

There is no method for determining through the O13000 display what output tag is associated with
a manual reset alarm. If the tag has an accurate and descriptive name, however. it probably can be
found by paging through the Digital Out list in Tagdata.

Event Records

An alarm point defined as an event ( sometimes called a pure event ) creates an entry to the event
list whenever its input tag transitions from false to true or from true to false. A pure event is the
type of alarm that requires no operator involvement. A pure event does not appear on the Alarm
list. Pure events appear only on the Event list.

For example, if the operator wanted to keep track of pump starts over a given period, the pump run
signal could be defined as an event. A record would be created showing each time the pump
turned on and each time it turned ofT.

In addition to defined pure events, other entries to the event list are generated automatically.
When the LC3000 controller is powered up and the alarming application starts up, it automatically
creates an event. Whenever the operator logs in or logs out, it is recorded as an event. Whenever
there is a change in the state of an alarm point. the change is recorded as an event. For example,
when an alarm input tag first goes true and the alarm is written to the alarm list, an event entry is
generated. When the input tag goes false, an event entry is generated. When the alarm is
acknowledged, an event entry is generated.

Unlike the alarm list. there is no set of circumstances where event list entries are deleted ( except
when the list fills to capacity ). The event list is always growing.

The high limit for entries to the event list is 1000 events. After there are 1000 events on the event

list. the oldest entries are discarded to make room for newer ones as they occur.

Clearing alarm and event logs
The option to clear the alarm and event lists is available through System\Utilities for an operator
logged in at level 3.
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It promotes efficient operation of the LC3000 to clear the event list periodically. 1fa PC is
available for archiving data and the procedure is reasonably convenient, it would be sensible to
upload the eventRecords.txt file to the PC periodically, then clear event records through
System\Ultilities at the controller.

USFilter Toolbox is used to upload files from the LC3000. In Toolbox, choose Operations, then
File Operations. A dialogue box pops up showing the Linux file structure in the LC3000. Double
click on the nvram directory. and the dialogue box will show eventRecords.txt among the
directory contents. Highlight eventRecords.txt, then click on Read File.

The alarm list does not accumulate entries endlessly the way the event list does. In a well-
maintained system, the alarm list should be empty. Ifit has entries, some action should be in
progress to acknowledge the alarms and clear the alarm conditions. The whole point of the alarm
list is to draw attention to, then resolve. transitory events.

Viewing and Changing Alarm Configuration

The alarm configuration is viewable through the display by picking "ALARM CFG," the third
item on the Alarms submenu. Alarm cfg is a list, usually a multi-screen list, akin to the tagdata
lists. The alarm cfg list shows the alarm configuration in the same order as it is given in the
[station_name].cfg file. The total number of configured alarm points is shown to the right of the
alarm cfg menu pick.

Each alarm point entry shows the input tag name, the type of alarm, the group assignment and the
enable/disable status.

If'an operator is logged in at level 3, the cursor appears on the enable/disable field of the topmost
alarm point on the screen. As is the case on other screens with settable values, Up Arrow and
Down Arrow shift the display to the next screen, while Left Arrow and ng,hl Arrow shift the
cursor on a single screen.

Pressing the ENTER key toggles the enable/disable value. If an alarm point is enabled, pressing
the ENTER key disables it. If'an alarm point is disabled, pressing the ENTER key enables it.
When the enable/disable status of an alarm point is changed, the change is communicated to the
alarming application and it is also written to the [station name].cfg file, so the change will remain
intact if power is cycled.

When an alarm is disabled. any alarm list entry or entries it has generated are removed from the
alarm list, whether they have been acknowledged or not. Outputs dependent on the contents of the
alarm list are adjusted accordingly.

Alarm behavior when power is interrupted

The alarming application assumes at startup there are no alarms on the alarm list and alarm input

tags are off. When it starts up. the alarming application examines the input tag values for each
alarm point. If'an input tag is on, the alarming application sees a transition from off ( its starting
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assumption ) to on ( the actual tag value ). The alarming application adds the alarm to the alarm
list, the audible alarm sounds and the alarm warning box flashes on the display.

For example, at a site there are three alarm points whose input tags are on. The audible alarm has
sounded, the alarm warning box has flashed on the display. The operator has heard the warnings
and acknowledged alarms. The display is quiet. The operator goes about his business seeing what
he can do to clear alarm conditions. Then power is lost for 30 seconds There is no battery backup.
When power returns, because their input tags are on, the same three alarms go active all over
again.

At power up, the alarm list is rebuilt from scratch. The previous file containing the alarm list is
thrown away. By contrast, the event list is maintained. It is not discarded at power up. In the
power outage example above, the event list would have recorded the first three alarms and their
acknowledgement. Then it would have recorded the alarming application startup when power
returned, and it would have recorded the return of the three alarms.
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Section 4 Hardware and Technical Specifications

Figure 3 A typical control enclosure.
The OI13000 is mounted on door of the enclosure facing out. The LC3000 controller and other
components are mounted on the back panel inside the enclosure.

Pe Dimensional Details and Panel Mounting Panel Mounting
; For mounting a ILK-O13000 in a panel follow the

procedure given below:
1} Make a cutout of the required size

Maunbng i 2) Put the gasket behind the bezel. The gasket
/‘-fm‘-“~> may be sealed lo the case using an adhesive
{ 3} Put the unit through the panel cutout.
4} Insert the clamps into the case
51 Pull back the clamps until they seat into the
retaining slots
- Above sketch displays the various terms used for 81 Tighten the clamping screws in an even pattern

 mounting a ILK-OI3000 unit in a panel until the unti is secured into the panel

Hedis

. Dimensional Details
- Panel cutout: 475in. x 6.00 in.
¢ All dimensions are in inches

Figured Figure2 Figure?

Figure 1. Gasket inserted

Figure 2. Unit mounted in a panel

Figure 3: Clamps being inserted in the mounting holes
Figure 4. Clamps tightened in the maounting hole.

Figure 4 Dimensional Detail and Panel Mounting
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Cable pinouts

Looking into the RJ-11 connector socket on the OI13000:

NC RD TD GND VDC NC

Figure 5 RJ-11 pinout on the Q13000

Looking into the RJ-11 Display port connector socket on the LC3000:

1 ! | [ ]

I

NC VDC GND RD TD NC

Figure 6 RJ-11 Display port pinout on the LC3000
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Please note that the RJ-11 ports provide the signal crossing required for a straight cable connection
between them. The cable that runs between the O13000 and the LC3000 is a straight-through
standard IDC modular cable assembly, with no signals crossed inside the cable.

locking tab UP at both
ends = standard cable

/\

o = W
o W B a

Figure 7 Straight-through cable

USFilter P/N = "LC3000 Reverse Style Adapter”

Conforming commercial cables:
Digi-Key Straight Cable Assembly P/N H1641-07-ND
Radio Shack Modular Line Cord P/N 279-339

Power requirement
10-30 VDC.
With the backlight on, the display draws approximately 100 mA at 12VDC.

RS-232 parameters
19200 baud at 8-N-1
These parameters are not settable.

Environmental specification
The OI3000 is rated NEMA 4.
Operating temperature: 0 to 50 degree C.
Storage temperature: -20 to 70 degrees C.
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Section 5 Troubleshooting and Support

Behavior at power-up

When the OI3000 display is powered up. the backlight comes on and the display shows a USFilter
banner logo. The display remains in that state until it receives instructions from the LC3000
controller, generally 30 seconds to a minute after power up.

From a troubleshooting perspective, appearance of the backlight and logo indicate the OI3000
hardware is okay. Ifthe display remains dark at power up, the most probable problem is lack of
power., usually because the cable is disconnected or broken.

Holding down the MENU key at power-up forces the OI3000 to show the firmware version
number for the display microprocessor.

There are no other diagnostic tools for the display itself.

Error messages

When the display software in the L.LC3000 is starting up, it looks for certain files it requires for
operation. It looks for a configuration file called [station_name].cfg If it cannot find the file or
fails to open it, the display driver clears the screen and puts up a "cfg file not found" message.
The display driver looks for a tags .6tg file in order to fill its tagdata tables and display raw
tagdata values to the operator. If the display driver cannot find the _tags .6tg file, it clears the
screen and puts up a "tag file not found" message.

Without the cfg file the display will show no Process screens. Job information will be missing on
the System\Job Info screen and passwords will default to "0000".

Without the tags .6tg file, all tag data will be unavailable. There will be no entries in the
Tagdata submenu. Process screens will produce a variety of "tag not found" error messages. Not
only will the display not work. the controller itself will probably do very little, because tag
definitions and manipulation of tag data are the heart of the LC3000 control system.

The alarming application also looks for the [station _name].cfg file. Ifit is missing. no alarms will
be written to the alarm list because the alarming application does not know what tags to scan.

System\Diagnostics or USFilter Toolbox may be used to review the contents of the /usr/local/bin
directory in the LC3000 to see il the necessary files are in the directory.

If necessary files are missing. the best troubleshooting procedure is to find the files. load them into
/ust/local/bin. and restart the controller. Files are loaded to the LC3000 using USFilter Toolbox.
Choose Operations, then File Operations. A dialogue box pops up showing the Linux file
structure in the LC3000. Double click on usr, then on local. then on bin to indicate the destination
of the file to be loaded. Then click on Load File.
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Checking for communication between LC3000 and OI3000

The LC3000 has red LEDs to indicate activity on its ports, including LEDs for the TD (Transmit
Data) and RD (Receive Data) lines on the dedicated Display port. The lefimost port on the bottom
of the LC3000 is the display port.

When a key is pressed on the OI3000 display. the LED on the RD line of the LC3000 Display port
should light momentarily, indicating receipt of a character. This simple diagnostic reveals much.
It shows the display hardware is behaving correctly as a subsystem. It is detecting key hits and
generating a character to send to the LC3000. The momentary LED flicker at the LC3000
confirms the cable is good. Strictly speaking, it is possible the display is generating the wrong
character to reflect the keyhit or it is generating a character at the wrong baud rate, but these
possibilities are remote. If the RD light on the LC3000 is showing key hits, the display and the
cable are probably good.

When the display driver is running, a key hit from the display usually generates a burst of traffic
on the TD line from the LC3000 as the display software issues commands for moving the cursor
or creating a new screen. Sometimes, in the midst of the traffic burst on the TD line, there will be
a flicker of lights on the RD line. These are flow control commands from the display regulating
the data flow from the LC3000.

These are qualitative descriptions of how the LC3000 and OI3000 interact when things are
working correctly. A substantial deviation from this behavior indicates error.

Garbled screen ... trash characters

If. at any point, the screen display becomes garbled or is showing what look like trash characters,
the easiest fix is to press the MENU key to move up one level in the menu hierarchy and then
press the ENTER key to go back down.

If the display is unplugged. then plugged in again, the display driver goes about its business
updating some screen elements and leaving others alone. The result is a mosaic. Usually there are
remnants of the USFilter banner logo on the display along with some updated values and some
garbage characters.

The fix is to press the MENU key and then the ENTER key ( or sometime Up Arrow then Down
Arrow keys) to go away from the present screen, then come back. In the process of coming back,
the display driver erases everything, then recreates the screen from scratch. giving a complete and
clean outcome.

Resetting the display

It is possible, given very rare circumstance, to confuse and lock up the microprocessor on the
display. If keyhits are generating no data on the RD line, or if commands from the LC3000
(visible on the TD line) produce no action in the display, then the display microprocessor is not
working correctly.

Clear the condition by cycling power to the display. Unplug the cable. wait a few seconds, then
plug it back in. Press the MENU key and the ENTER key. or Up Arrow and Down Arrow keys. to
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refresh the display. If this does not work, verify correct operation of the LC3000. It may be
necessary to reset the LC3000.

Contacting Tech Support
Please call your local support representative for technical support or replacement parts, or call
USFilter at 1-800-224-9474 for more information.

USFCS Publication No. 2342
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Product Specification-2317

ILK-OI3000 LCD Display/Keypad Operator Interface

The 1LK-O13000 is an LCD display and keypad assembly providing an operator interface for the
1.LC3000 controller. The 128x64 pixel backlit display, using text and graphics, shows process and
alarm information to the operator and allows setpoint entry. Data and power are carried by a
standard RJ-11 phone cable between the OI3000 and a dedicated port on the LLC3000. The display is
tightly integrated with the LC3000 controller for automatic access to system and rag dara, and it is
configured with USFilter Toolbox to show job-specific process and alarm data

Part Number Description Application Notes
11.K-O13000 128x64 pixel LCD backlit display provides operator interface for
and keypad assembly for 1.LC3000 L.C3000

Specifications

Environmental

Temperature Range
Storage: -20 to 70 C
Operation: 0 to 50 C

(-4 to 158 degrees |+)
(32 to 122 degrees I')

Properly installed, with a foam gasket
between the mounting bezel and the panel,

the O13000 is rated NEMA 4.

Physical

Dimensions:  Panel cutout 475 x 6.00 1n.
Front bezel 5.88 x 8.125 in.
Case depth 2.00 in.

Mounting: mounting clamps supplicd

Electrical

Power Requirements: 10 to 30 VDO

013000ProductSpecification2.doc
PDF Library No. 2317 Rev.: 1-25-03



Product Spcc}'ﬁcation ILIK-O13000 Operator Interface

Terminal Description and Normal Operation

Cable pinout

Looking into RJ-11 connector socket on OI3000:

I I S T
T

NC RD TD GND VDC NC

RJ-11 pinout on O13000

The cable that runs between the OI13000 and the LC3000 is a straight-through standard
IDC modular cable assembly. with no signals crossed inside the cable.

locking tab UP at both
ends = standard cable

/\

R Y I

/
,

Straight-through cable

USFilter P/N

Conforming commercial cables:
Digi-Key Straight Cable Assembly P/N H1641-07-ND
Radio Shack Modular Line Cord P/N 279-339

- a2 PO O13000ProductSpecification2.doc
”5.5 S EE < Copynight, 2002, USFilter Control Systems. Inc . All Rights Reserved
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Product Specification ILK-OI3000 Operator Interface

Normal Behavior at Power Up

At power up, the OI13000 display should beep twice, clear the screen, turn the backlight on,
then display the USFilter banner logo. The logo remains in place for approximately half a minute
while the LC3000 progresses through its bootup sequence. Then the 1LC3000 should send
commands to paint a default display on the OI13000. The default display is the topmost screen in the
list of Process screens configured by the project engineer, often a graphic tank or well level.

Pressing a key on the OI3000 should produce a momentary flash (indicating receipt of a serial
character) on the RD line of the Display port on the LC3000.

Calibration/Testing Procedures

LCD Contrast Adjustment

On the rght-hand side of the case as viewed from in back there is an LCD contrast
adjustment that can be made with a small screwdriver. 1.LCD contrast 1s set at the factory and should
require no further adjustment.

Version Numbers

The version number for the software running the microprocessor onboard the O13000 is
found by holding down the MENU key at power up. The version number will be displayed for
several seconds before the display reverts to normal behavior.

The version number for the software creating display screens on the OI3000 from the
[.C3000 controller is shown on the Config screen, reachable through the System submenu.

User's Manual
The O13000 Operation & Maintenance Manual describes OI3000 operation in detail.

O3000Producrspeciicanon.doc

wﬂfgfg'—'f ¢ Copyright. 2002, USFilter Control Systems. Inc . All Rights Reserved
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WHAT'S NEW...
New Design for VLT® 8052 - VLT® 8402
(50 to 400 HP 525-690 VAC)

s Expanded input voltage range

= Lower cost — optimized options program allows you to buy only

what you need

Easy retrofit — variety of enclosure configurations to satisfy diverse
installation requirements

High reliability — optimized design simplifies mounting and wiring
along with an overall reduction in the number of components
High quality — manufactured in a state-of-the-art facility, utilizing
the latest manufacturing processes with extensive testing and burn-
in on every unit

Increased performance — higher ambient temperature, improved
EMC performance and higher dynamic brake duty cycle

Easv maintenance and service — the drives are designed with high

focus on maintenance and service to ensure continuous operation

VLT® 8000 AQUA Series
Updates 7.01.05



VLT 8000 AQUA drives are available in chassis. NEMA 1 or NEMA 12 enclosuires;

230 VAC input (5 to 60 HP). 380-480 VAC (5 to 600 HP) or 550-600 VAC (1.5 1o 40

HP). or 525-690 VAC (50-400 HP) for CTAT applications.

VLT® 8000 AQUA Benefits for Water and Wastewater
Applications

*  Provides and optimizes process control of flow. level and pressure

»  Enables use of standard pumps with integral AC motors and can be

installed into existing plants using standard AC motors
*  Programmable for constant or variable torque operation: constant

torque operation for maximum motor torque throughout speed

range; variable torque operation optimized for maximum efficiency

e Ideal for controlling multiple parallel-coupled pumps/blowers

= Eliminates control valves and problematic pressure storage tanks
= Harmonic distortion protection built in

*  Lower energy consumption

*  Less pump noise

*  Easy to set up and operate

»  Comprehensive protection of drive, motor and process equipment
*  Reduced maintenance

» Eliminates current in-rushes on the AC line

= Nomotor derating required

» Designed to communicate with programmable logic controllers as

well as machine operators

*  Resistant to extreme voltage and temperature conditions

www.na.water.danfoss.com 800.621.8806

* 5 to 60 HP, 200-240 VAC

* 5 to 600 HP, 380-480 VAC
e 1.5 to 40 HP, 550-600 VAC
* 50 to 400 HP, 525-690 VAC

VLT® 8000 AQUA Feature Highlights
Optimized Enclosures

Ideal for panels
Side by side flush mounting requires less panel space
Optimized NEMA 12 enclosures offer stand-alone protection

Designed for Performance

1-600 HP constant or variable torque (CT/VT) operation

Constant torque start and 160% breakaway current for up to 0.5
seconds for high torque loads

110% overload (CTAT)

Standard protection features include: phase-to-phase short; phase-
to-ground short; input and output protection

Unlimited switching on the drive output to the motor

Fast response time for control inputs

Built-in DC link inductors reduce harmonics




Enhanced Software

Quick Menu has 12 primary parameters for quick start-up
Electronic Thermal Relay provides motor overload protection
Built-in two setpoint and two feedback PID controller

AMA (Automatic Motor Adaptation) saves setup time by making
most adjustments itself; optimizes operation between the drive and
the motor— without the need to disconnect the motor from the load
or spinning the motor

Autoramping extends ramp up and ramp down time to prevent
nuisance tripping

Initial Ramp fill mode provides initial ramp feature to get pump
running — optimized for the operation of submersible pumps

AEO (Automatic Energy Optimizer) reduces energy consumption
and audible motor noise

Sleep mode automatically stops and starts the drive as determined
by user-programmed levels at low demand- saves additional energy
and reduces wear on drive components

Run permissive logic circuit ensures system security prior to
operation

Dual pump/motor alternation

Versatile Interfaces

Programmable 1/0 selector switches, pushbuttons and indicator
lights for manual devices

Built-in 11-0-A (Hand-Off-Auto) switch function on keypad

Direct thermistor input for motor thermal protection

Alarm, Warning and On LEDs indicate drive status

Built-in RS-485 is fully-equipped for serial communication — up to
31 drives can be connected to one serial bus

Window-hased programming, system monitoring control or
diagnostics with VLT Dialog software

Galvanically-isolated 1/0

International Approvals

www.na.water.danfoss.com

UL
cUL
CE (230, 460 and 690V units)

800.621.8806

Engineered Panel Solutions
(See Section E for complete information)
The Engineered Panel Solutions program for the VLT 8000 AQUA

family provides increased functionality. These enclosures are available

in NEMA 1, 3R, 474X, 12 and offer a variety of control configurations.

Options (Factory built-in)  Accessories

(Pages A 38-42) (See Section F)
Enclosures *  Remote keypad kit
= Chassis (1P00) = EMC/RF filters

*  Protected Chassis (1P20) e 1 filters

e NEMAI (IP20) * Line Reactors

*  NEMA 12 (IP54) e Harmonic traps
Hardware o \LT Dialog Software

e Standard

e Extended with Drive
Disconnect

RFI Filter

e Class 1 Group A

Fieldbus Options

s Profibus DP/EMS

*  Modbus RTU

e DeviceNet

Application Options

e 4-Relay option card

e Cascade Controller

Conformal Coating

VNODV 0008 oL1A




Fast, Simple, Automatic Start-Up

The VLT 8000 AQUA has a two level menu-prompted software
structure, The first level, referred to as the Quick Set-Up Menu, contains
the twelve most commonly used parameters; the second level offers
extended programming capabilities. If the drive and the motor are of
the same rated size, programming is not normally necessary — simply
connect the AC line, the motor and the control wires, and start the VLT
8000 AQUA.

Versatile Data Display

The VLT 8000 AQUA drive’s four line, alphanumeric, backlit LCD
display is easy to read from any angle. With three lines of 20 characters
and one line of eight double-sized characters. Up to four measurements
can be shown continuously on the top two lines of the display. Choose
from twenty-five different items to display, including input reference,
motor current, hours run, and output frequency, horsepower, kW or

KWh, or select from custom units, such as GPM or HP.

H-0-A Manual or Automatic Control

The VLT 8000 AQUA's kevpad separates the H-0-A (Hand-Off-Auto)
functions for easy. logical control of the drive. Local control is easily
accomplished by simply pressing the HAND START key and controlling
the drive's speed using the + and - kevs. Activating the Remote/Auto
button enables remote operation via the control terminals.

www.na.water.danfoss.com 800.621.8806 A4

Keypad (LCP — Local Control Panel)

AIIVLT 8000 AQUA drives use the same control panel, menu-driven
operating system and cabling connections. Once familiar with one
drive, an operator can start-up, program and operate any other drive
throughout the HP range.

* Interchangeable LCP keypad contains non-volatile memory for
uploading/downloading parameters for single and multiple drive
installations.

* LCP keypad may be removed for secure, tamper-proof operation.
(The drive’s status lights operate independent of keypad). The
operational status on the drive include a green "ON", vellow
"WARNING", and red "ALARM" LEDs.

e The VLT 8000 AQUA's LCP keypad can be remotely mounted up to
10 feet by using one of the optional NEMA 1 or NEMA 12 remote

mounting kits (ideal for panel mounting).

Quick Set-Up Menu

p—
With the direct-access Quick Menu, most installations are
commissioned by simply scrolling through the twelve parameter settings
to confirm that they match vour requirements. Once checked, the values
set are automatically stored in non-volatile memory. That's it! After
setting up one drive. the removable Kevpad/Display can be used to
transfer the same settings to all other VLT 8000 AQUA drives.
Quick Set-up Menu items include:
= Language select «  Low limit output frequency
*  Motor horsepower = High limit output frequency
* Motorvoltage *  Ramp up time
= Motor frequency e Ramp down time
*  Motor current e Relav 1 output
v

* Motor rated speed *  Relay 2 output



Keypad and Display Functions

Control Keys

The control keys on the LCP are divided into functions. The keys
between the LCD display and the LEDs are used for parameter setup,
including choice of display indication during normal operation.

Keys for local control are found under the LEDs.
(oispLay | [DISPLAY MODE] is used for selecting the mode of display

MODE | or for changing back to Display mode from either the Quick

menu mode or the Menu mode.
“auick | [QUICK MENU] is used for programming the VLT unit using
MENU | the 12 parameters in the Quick menu. It is possible to switch
directly between Quick menu mode and Menu mode.

exTenp | [EXTENDED MENU] provides the access to all parameters

MENU * for programming, It is possible to switch directly between

Menu mode and Quick menu mode.

CHANGE | [CHANGE DATA] is used for changing the data value of a

__DATA | parameter when programming,

canceL | [CANCEL] is used to cancel the last programming command

so it is not carried out.

ok | [OK]is used for confirming that the last programming
change is acceptable and should be stored.

S [+/=], [<>] provide the user the ability to move the cursor

—— around the LCD display, or sequence through display values.
These kevs are active during operation as well as

4 57 ])?ngdllllmli}."III(J[ltS.

0 |
N

i [HAND START] is used to start the motor. When Hand Start
START) s activated, signals including Off Stop, Auto Start, Reset,

Safety Interlock, Coasting Stop Inverse, Reversing, Setup
Select, Jog, Run Permissive, Lock for Data Change, Stop

1 Command from Serial Communication remain active.

OFF |

|sTop | [OFF STOP] stops the motor.
— [AUTO START] is used if the VLT is to be controlled via the
AUTO
START

|

control terminals and/or serial communication. When a

start signal is active on the control terminals and/or the bus,

{ J the VLT will start.
RESET _
l [RESET] is used for resetting the VLT after an alarm (trip).

www.na.water.danfoss.com 800.621.8806

Operating variable Unit
Reference [%]
Reference [unit]
Frequency [Hz]
% max. output frequency [%]
Mator current [A]
Power [kW]
Power [HP]
Output energy [kWh]
Motor voltage [V]
DC-link voltage [V]
Motor thermal load [%]
VLT thermal load [%]
Hours run [hours]
Input status, digital input [hinary code]
Input status, analog terminal 53 (V]
Input status, analog terminal 54 V]
Input status, analog terminal 60 [ma]
Pulse reference [Hz]
External reference [%]
Cooling plate temperature [°C]
User-defined readout [unit]
Setpoint | [unit]
Setpoint 2 [unit]
Feedback [unit]
Feedback 1 [unit]
Feedback 2 [unit]
User-defined text [-]

VNOV 0008 LA




Functionality to Increase Efficiency

Operating Characteristics
Torque

Conslant
100%

80% T

60% T
VT High

40%

20%
0 +  T—— Molnrd
0 50% 1w00% "%
Choice of Torque Modes

The VLT 8000 AQUA can be programmed for efficient operation in
Constant Torque or Variable Torque applications.

Constant Torque operation demands that the motor have the ability
to produce a constant and consistent amount of torque on its shaft while
operating throughout the rated speed range. When the VLT 8000 AQUA
is programmed for operation in Constant Torque mode a load-
dependant U/f characteristic is obtained in which output voltage and
frequency increase with increasing loads to maintain constant energy to
the motor.

Typical Constant Torque applications where the torque
requirements remain constant throughout the operational speed range
are; conveyors, cranes and positive displacement pumps/fans/blowers.

Variable Torque loads create a non-linear relationship between the
speed and torque on a motor's shaft. Typically the load increases at the
square of the increase in speed; for example if the speed increases by

250{]

the resulting load on the shaft would increase approximately 50%.
Installations operating under Variable Torgue conditions typically
involve control of fans or centrifugal pumps. Differences in equipment
and applications can result in the variations in the speed-torque curve
profile. Matching an adjustable frequency drive’s output (U/f ratio) to
the speed-torque curve as closely as possible results in improved energy
efficiency and overall process control.

The VLT 8000 AQUA Series drive offers the ability to chose between
three (3) Variable Torque curve profiles to closely match your
application’s requirements. Selecting the closest operating curve
between the VT High, VT Medium and \T Low will provide the

maximum energy efficiency in the application.

www.na.water.danfoss.com 800.621.8806

A

Constant Torque Start, Breakaway Current for High Torque
Loads

Even when operating in variable torque mode, the VLT 8000 AQUA
assumes a constant torque mode of operation during start. This assures
that the load accelerates to the commanded speed. Breakaway torque
provides up to 160% of rated current for up to 0.5 seconds to ensure that
sufficient torque is produced to begin operation.

Specialized Software Functionality
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e R e :7""‘|nwh|9ch %0
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Frequency %

AEO (Automatic Energy Optimization)

e Increased energy savings

Extends motor life by reducing heat of the motor
e Minimizes audible noise in the motor
L]

Maintains high svstem efficiency, even in applications using
oversized motors

AEQ is 4 unique control scheme that ensures an optimum
relationship between voltage and frequency depending on the actual
load. Most PWM drive control schemes allow changes in the V/Hz ratio,
but the response is based on an expected load (not actual) at various
frequencies. In other words, conventional PWM drives estimate the
torque required based on the output frequency and a predetermined
torque profile, not on the actual torque requirement. As a result, energy
is lost as heat in the motor. Utilizing the AEO function, the VLT 8000
AQUA provides up to 5% energy savings in comparison to other PWM

drives.



Functionality to Increase Efficiency

Sleep Mode with Torque Boost

Sleep Mode monitors the input signal determining the output
frequency of the VLT 8000 AQUA, and thus, the system's flow/pressure.
When the signal has decreased to the point that the output frequency
(motor's speed), has become inefficient and the resulting flow/pressure
is negligible, Sleep Mode automatically turns the output off to save
energy. Once the unit senses that the system has reached a point where
the motor-driven pump will be effective, Sleep Mode “wakes up” the VLT
8000 AQUA and operation resumes.

OQutput
Frequency

Par. 405
Wake up frequency
20 hz

Theorelical output
frequency
Par. 404

Sleep frequency
10 hz

Par. 201
Min. frequency
5hz

Par. 403 Sleep Wake up Time [%]

10 sec.
Sleep mode timer

Pump/Motor Alternation

The VLT 8000 AQUA includes a built-in software function to provide
an automatic means to alternate between two pump/motors. The
pump/motor alternation feature provides a 0.1 to 999 hour crossover
between two pump/motors, eliminating the need for an external pump
controller and decreases wear and maintenance requirements. A built-in
relay is used to signal the motor contactors (customer supplied) to

alternate motor operation.

Run Permissive Circuit
This circuit accepts a “system ready” signal to ensure that
peripheral equipment is in the proper state before a start command

commences drive operation

Built-in Two Setpoint and Two Feedback PID Controller
The integral, digital PID (Proportional Integral Derivative) control
eliminates overcompensation and the need for an additional external
regulator, including a low-pass filter. The PII) can monitor two
feedback signals, compare the two setpoints and make various process

control decisions.
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Initial Ramp/Empty Pipe Fill Mode

Submersible pumps and other equipment often have a requirement
to not operate below a minimum speed any longer than necessary to
avoid damage and excessive wear. The initial ramp is used to quickly
accelerate the motor/equipment to a minimum speed at which point
the normal ramp up rate is activated.

The VLT 8000 AQUA also provides a unique empty pipe fill mode
function whereby the drive will operate the pump at a specified rate for
a preset time, then automatically follow the PID. The function is
typically used for dry start-ups to quickly fill a plumbing system
without causing a “water hammer” effect that often occurs under such
conditions. Both acceleration rates and times are fully programmable to

suit any application.

Autoramping

The autoramping function extends ramp up and ramp down time,
dependent on load requirements, to prevent nuisance ripping, Autoramping
will automatically modify a typical fixed acceleration/deceleration rate and

adjust it to suit the system requirements.

AMA (Automatic Motor Adaptation)

The AMA function provides an automatic means to “tune” the VLT
8000 AQUA to its connected motor. AMA automatically optimizes
operation between the drive and the motor by reading and checking the
values without spinning the motor, so there’s no wasted time

disconnecting the motor from the load.
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Built-in Protection

VLT® 8000 AQUA has Built-in Protection to Maximize
System Reliability

www.na.water.danfoss.com

System overloads

Motor failures

Motor and drive overheating
Voltage disturbances

Power surges

Loss of phase

Phase-to-phase and phase-to-ground short circuit
Ground fault

Switching on input/output
Electrical disturbances

Triple laver galvanic isolation
Self-testing

Overvoltage

Over-current

Under-voltage

External fault

ETR (Electronic Thermal Relay)

800.621.8806

A8

Input Line Protection from Extreme Running Conditions

Line Disturbances and Transients

To protect itself from AC line voltage disturbances, the drive
monitors all three phases and interrupts drive operation for phase loss
or if there is phase imbalance. Transients on the AC line are suppressed
by MOV’s as well as zener diodes for extreme transients. Danfoss VLT
8000 AQUA drives meet VDE 0160 (European standard — 2.3 x line

voltage for 1.3 msec) for transient protection.

Voltage Sags and Surges

The VLT 8000 AQUA is designed for a wide range of operating
conditions. The 480 volt drive will operate from 342-528 VAC. The 230
volt drives will operate on 180-264 VAC. 575 volt drives will operate on
495-660 VAC and 690 volt drives will operate on 472-759 VAC. Full rated
motor voltage and torque can be delivered down to 10% under nominal
AC line voltage. During an AC line drop-out, the VLT 8000 AQUA
continues until the intermediate circuit voltage drops below the
minimum stop level, which is typically 15% below the VLT 8000 AQUA’s

lowest rated supply voltage.

Short Circuit

The VLT 8000 AQUA is protected against short circuits by means of
current measurement in each of the three motor phases. A short circuit
between two output phases will shut down the inverter as soon as the

current exceeds the permitted value.

Ground Fault

The VLT 8000 AQUA provides complete protection from potentially
damaging ground fault conditions:
= On the supply side

e On the motor side

Optimally Low Motor Noise Through ASFM

With the ASFM (Adjustable Switching Frequency Modulation)
function, the switching frequency is adjusted automatically in relation
1o the speed of the motor. As speed is reduced. the switching frequency

increases to ensure optimally low motor noise.



VVC™ Qutput Switching Pattern
Unique digital WC™'" voltage vector control provides:

e Nearly perfect output sine wave reduces over and undershooting of
voltage and current as generated by standard PWM drives

= Fully rated motor voltage at rated frequency

e High efficiency for both drive and motor

e Full motor performance without derating; no additional heating of

motor windings

il

PWM scope trace (lefi) compared to smoother V(" scope trace (right).

Exclusive “Soft Turn On™ IGBT Technology
With the patented Danfoss “soft turn on”, the 1GBT transistors
produce one of the lowest dV/dt in the industry.
»  Motor cable lengths up to 1,000 feet standard
»  Motor output reactors built in as standard on all drives 100 HP and
larger

= Unlimited switching on the output

Minimal Harmonic Distortion/Maximum Power Factor
The DC link inductor reduces the harmonic distortion currents that
an adjustable frequency drive injects back into the AC line. A properly
sized inductor, such as that in a VLT 8000 AQUA can reduce line
harmonic currents to 40% or less of the fundamental current. This
eliminates the need and cost of additional AC line reactors and their

resultant line voltage reduction.
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Reduced Installation Cost
The dual DC link inductors reduce the input RMS current to be less
than or equal to the output current. This greatly reduces the cable size

requirement and the subsequent cost of installation.

QOutput Protection

VLT 8000 AQUA drives incorporate both DC link inductors and
motor output protection as standard design features. This provides short
circuit protection and allows unlimited switching on the output without
damage to the drive, eliminating the need for additional output reactors
or switch interlocks

The DC link inductor improves overall efficiency by increasing the
power factor and lowering the ripple current in the bus voltage for an
almost threefold increase in capacitor and drive life. As a result, motor
operation is smooth and quiet and longer motor life can be expected.

Hall effect current transducers measure current flowing on all three
motor phases. This provides highly responsive and accurate feedback to

the VLT control circuit for optimum motor protection and performance.

Thermal Protection for the Drive and Motor

The ETR (Electronic Thermal Relay) is an open loop method built
into the VLT 8000 AQUA software to guard against motor overheating —
requiring no additional sensors or wiring, This function is UL
recognized (Class 20) as an cffective guard against motor thermal
overload.

The VLT 8000 AQUA has drive thermal protection and also accepts
thermistor signal input from the motor to create closed loop thermal

protection for the entire system.
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Control Inputs and Outputs

Typical VLT® 8000 AQUA Wiring Connections Control Card Benefits

The illustration below shows how a VLT 8000 AQUA typically The standard 1/0 supplied on the VLT 8000 AQUA drive is equal to
interfaces with other components in a system. The terminal numbers or greater than that supplied by most competitive drives which feature
and functions are identical on all VLT 8000 AQUA drives. The analog, extended 1/0 options.

digital and relay terminals are all programmable. The functions shown

here are typical, but show only a small portion of the total capability. Standard I/0 includes:

8 digital inputs
3 analog inputs
2 analog/digital outputs

2 relay outputs

]

L X A 4|< 4}3 4(’
- | o)
(U9 | .
e O—
3-Phase r (v) 87 ]
Power »—/@ I _l_
Input 93 (L3) (W) g8 =
L & & W A A =0
Motor
99 (PE) I fYYYlI L pEyosy
External 88 (-) Swilch Mode
DC Bus Power Supply
Connection =
— ] S—
89 (+) 10VvVDC ! 24V DC
17 mA \ 200 mA
+ - : + -
v
wHYDbe 50 (+10 V OUT)
0-10VDC = -
Ref. Input* I:—-——- . S3{AN)
0-10vVDC -1
Ret. Input* [ 54 (A IN) I (AUX RELAY) 01
Fault Indication®
55 (COM A IN) (AUX RELAY) 02 240 V AC, 2 A Max
4-20mA =l
Ref. Input® 60 (A IN) (AUX RELAY) 03
12 (+24 V OUT) L (retav)o4 Run Indication”
T 50 V AC, 1 A Max
13 (+24 V OUT) (RELAY) 05 &
| N -]
Resel* 16 (D IN) ’_M é (COM A OUT) 39 Oultput Current Indication®
5V 4-20mA
Lockout® 17 (D IN) . — (A OUT) 42 =
/Stop” 18 (D IN) ov ication®
Run/Stop’ ( y Outpul Speed Indication
) 4-20 mA
| Reverser YA i — M swz SW3 (A OUT) 45 -
|
L [ rsaes | " ‘
20 (COM D IN) Swa RS-485 (P RS-485) 68 '
Interface ! RS-485
- — : =
Interlock” 270N M (NRS485)69 ey
4.9/ '7
Presel Speed” 29 (D IN) :@ (COM RS-485) 61
-
Setup Select” 32 (D IN) @
Setup Sclect BoN :@ 1
- . | —

* The operalion of all contral inputs and cutputs is programmable.

Typical terminal funclions are shown
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Control Inputs and Outputs

Isolation

All analog and digital inputs/outputs and the RS-485 serial
communication port are galvanically isolated. Because these points do
not share a common, the drive can eliminate ground loop problems.
In the VLT 8000 AQUA Series, all control terminals, as well as terminals
1-5 (AUX relays), are supplied by or connected to circuits that comply
with PELV (high impedance) requirements in relation to the AC line

potential.

Digital Inputs

There are eight digital inputs that offer a wide range of
programmability. Typical control functions such as Run/Stop, Jog, and
Forward/Reverse commands; as well as more dedicated settings such as
preset speeds, setup select, interlock, ete. are supported. All digital inputs
operate on a nominal 24 VDC level so a wide range of input switching

devices may be utilized.

Analog Inputs

Two analog inputs for voltage signals and one input for current
signals are provided for reference and feedback signals. A thermistor can
also be connected to either voltage input. The two analog voltage inputs
can be scaled in the range of 0-10 VDC; the current input in the range of
0/4-20 mA.

Digital/Analog Outputs

The two digital/analog outputs can be programmed to show present
drive status or a process value. When used as a digital output, the VLT
8000 AQUA presents status with a 0/4- 24 VDC signal. The drive supports
two types of analog signals: 0/4-20 mA. The terminals can also be
configured for voltage output (0-10V) with the addition of a pull-down

resistor (recommended 500 ohm, 1W).

Relay Outputs

Relay outputs may be selected to indicate thirty different functions
such as ready, run, trip, current above a customer preset value, current
above current limit, frequency within customer preset limits, frequency
above a customer preset value, electronic motor over lemperature

protection warning, or that remote operation mode has been selected.

www.na.water.danfoss.com 800.621.8806
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General Technical Data

AC Line Supply (L1, L2, L3):
Supply voltage
200240 VAC .o oo 30 x 200/208/220/230/240 VAC +10%
B80-480 VAC ....coovereeecemrereesssssnesssesesesiessse st 00X 3807400/415/440/460/480 VAC +10%
550000 VAT .o ssssssssses st et e eesreseeenenenenseeseesneneseeneens 300 X 550/575/600 VAC +10%
525-690 VAC .... e 30 X 550/575/600/690 VAC +10%
Input frequency ..........ccococeeemecern. e 50/60 Hz £2 Hz
..+ 2% of rated line voltage

Max. imbalance of supply voltage
Undervoltage trip POINL ......oooocoeeeeeeeceeeeeseemees s sssis st 1 50 O 285 OF 413 OF 446 VAC
OVEIVOILAZE TP POINL .oovcr oo e seeeeeens 300 0T G40 01 689 0F 759 VAC
Displacement/true POWET FACTOT .........c.ccco ot oot seesss s neses s 0. 90710
SWILChIng On SUPPIY IMPUE ..o oo nnennnenns ) ITIE/2TITILILES
Maax. SHOTE CICUIL CUTTRNE AN .orooo oo mreenee e ssses s eoeres s 100,000 A

VLT output data (U, V, W):

OUIPUEVOIIEZE s seeeses e ssnsesnsons s 0-100% 0f supply voltage

Rated motor voltage,
200-240 VAC ...oocoveeeeeeemeemmmmsemssmsmsssesssssesssas st ses s eees s eeeesmosesssosseneeseseeseeeres s 200/208/220/230/240 VAC
380-480 VAC . e 3807400/415/440/460/480 VAC
550600 VAC -.ooovooooeeen ssssenmsssre I R YAG
L VS .550/575/690 VAC

RAUEA TNOLOT FTRAUETICY ...ttt oo coes oo eseeeessesesseenseenes. SO0 HE

O T O DU 00000 00000075085 0344133444380 3 AR SES e e ssmnessssnangs s ST HEETHEE

Torque characteristics:
High breakaway torque (Parameter 110) w.......ooooocoooooiooe oo seneoee e 130% fOT 0.5 SEC.

Control Characteristics:
Frequency range ...........c.ccooo...... — e U )

e 20.003 Hz

Resolution on output frequency ...

SYSICTI TESPOMSE HIMIE ¢.ov..rrceeveess e eessssss s wawsvains ) TSR

Spie COntrOl PN s s s i aassmasermase s Attt s 100 of synchro. speed

Speed, ACCUTACY oot <1800 1PME Max, error £7.5 rpm: > 1800 wpm: max. error of 0.5% of actual speed
Al control characieristics are based on a 4-pole asynchrenous motor
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General Technical Data

Programmable Features

DiSplay FANGUAZES ... English, Spanish, French, German, ltalian, Portuguese, Swedish, Dutch, Danish
Lost feedback action ..., Se

Time delay for lost analog reference aCHON .........ccoooevrvvvvvevecsisnsrrreiinennnrins

OUEPUE CUITENE TIMTESEEIIIE ..o eeeems st eesss s s et e e '\duhmbie to 110% of drive rating
Adjustable ACCEIETAON HIME ......o....oooooooooo oot sesnss s snsnsnssens s | 1O 3600 sec. to base Speed
Adjustable deceleration ME ..........oooooooooo oo snenesnensnneneenens e 1 10 3000 sC. from base speed
Adjustable auto restart Gme delay ... O 10 000 SEC.
MaXimum HUMBET O PIESELSPEEAS ..o ienee 10
MaXIMUM NUMDEE Of BYPASS FIEQUBIICIES ... vvvvvvveserereeeoresesse s ecsss s rescs e e esess s st o s £ 1 4

Maximum number of accel/decel rates.

Low frequency and high freqUENCY WAITHNES ....vvvvvvvveerrocersccressemsirenmsmsesmmemsmsemsensmsssssssssveseesesssssssmsisssessssseesesssssasssssssesssosseresssssssnnseoneees. U 10 120 HZ
Low current and Nigh CUTTEIE WAIIIES ... esssssseessssesssssssssses s o snsssss oot sssscsssssssnsesssseessnsssensosseneees O 10 TAXITUM CUITENE
Low reference and high reference Warmings ... sesneessssssns e sssesssesessensscsessasssseesscseneneeeees ~999,999.999 0 999,999.999
Low feedback and high feedback Warmings ... ~999,999.999 10 999,999.999
D BEHEEEAR ... oo sesmesomamss et S s s s e P B s s e D IO TRAXITT TreqDency
DG DEZKING CUITCIT oo s e essssessessssesssssssssnesesssssmsasassensnssensesnesecncscnesnecsnneneeen U 10 50% OF rated motor current
AT AT SR AREIIDIS. ...oomserereserprrsspmesses s i pmenes b s bbb e T e S S e s D 1O 20
AUTOMALIC TESEAM HME AElAY ... e O 10 000 SeC. between each attempt

Relay o del A REaFE ORR Qi s i s s e 00008

Control Card, Digital Inputs:

Number of programmable dIZIEALINPULS ... esessssssesms s i
TEITIIL THOS. oottt se st ss s eeees e seesseseeseesenseesenesresseens oo 10, 17,18, l) 27 2‘) %7 33
Voltape level oo a0 YDIG - (PNP pesitive lopic)
Voltage level, I :mu{l O . .. < 5VDC
Rrsm— 8 [1RY0H
M VO B e 0T TG oo s s SO O s T e B S B s e s 28 VDG

Voltage level, fogical "1

Scanning time per inpul ........c.c..... csmssseenl e TTISEEE
All digital inputs are galvanically isolated fm':, mr \u;:pfn mfmvr (PHI ) !n (:a‘dmnn h'm df.eyfcv.f mpufsmn f:r Jjo.‘afrz!ﬁum .'/.u nfﬁu lermiri n's on ,'Iir run!w." card by
connecting an externial 24 1DC supply.

www.na.water.danfoss.com 800.621.8806 Al3
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 General Technical Data

Control Card, Analog Inputs:

No. of programmable analog VOILAZE IMPULS ..............vvvvrerieceeevcveeesiss oot eeeeeeoeeee e eees e
Terminal NUMDErS .........ooooveeriereee e

INPUE TESISEANICE, R oo tsb ek e s
No. of programmable analog current inputs

LTI TR ccovsomsssaessisvom s s 043 90 S e R S

Input resistance, R ..
RESONIHON suvisessonominnss
Accuracy on input....
Scanning time per input ....

ik

.53, 34

VO ABE TV vscscmuavsissinssionssvmmasnsisoisisassseseessvisses sy S S L SN T S T 0-410VDC (mllah]c)

approx. 10 kQ

0- 20 mA or inverse (scalable)
approx. 200 €2

AAAAAAAAAAAAA vt 10 DIL + sigD
cevevemnnee Max. error 1% of full scale

... 5 msec.

All analog inpuls are galvanieally isolated from the supply voltage (PELY) as well as other inputs and outpuls.

Control Card, Digital/Pulse and Analog Outputs:
Number of programmable analos UMM .. eusasms snmm oo e b e oo o er e sttt ]
L 42,45
..0-24VDC
. 6000
.. 0-32 kHz
074 - 20 mA
Maximum load to frame (terminal 39) at analog output ..... sesiansiie SO0ER

Terminal numbers ...

Voltage level at dlglldl/pulbe output .........

Minimum load to frame (terminal 39) at dlg,ltdl/pulbe output ...

Frequency ranges (digital output used as pulse output)
Current range at analog output

Max. error: 1.5% of full scale
... 8bit

Follower Signal ... B S S -0t 5VDC, 0to 10V DC, 0 to 20 mA, 4 to 20 mA, direct and inverse acting
All digital and ,mafag oulputs are galvanically fsa]a!hf fmm the iu,u;fh vollage {PH V) as well as other inputs and sutputs

Accuracy of analog OUPUE ...c...cocoorerrrevervrvcrer e

Resolutiononanalog oML «..commmsmmsmmmmmmsmmimisammmm

Relay Outputs:

No-of proprammniable Tl A OUMDUILS st e s e eSS TS RS SR R S sy D
Terminalnumbers, CONOFCIN o msmmmnmsmmmmsmi ismimosm  Tssss wssesassezssiss D905 (N0 o A)
Max. terminal load (DC) on 04-05, control cand in UL/CUL applications .........co.coocccvevoeveeneemesssccicnscssnsssscssnsrssssssssnsnsresneens 30 VAG, 42,5 VDG, T A
Max. terminal load (AC) on 04-05, control card in EC applications ..o S0 VAC, TA, (60 VA)
Max. terminal load (DC) on 04-05, control card in EC apPlICAIONS ..........ooociooiovoves oo e L ISVDC 1A 30W
TerimalnimbETs, POWSETEAN oo s RS . 01-03 (N.C.), 01-02 (N.O. Form C)
Maa werminal load (AC) 601205 01-02, power At s mmammsmmasmnis s ey 2O 0AG 248, GTVA
Min. terminal load on 01-03, 01-02, power €A ... i 280 VDG 10 mA, 24 VAC 100 mA

Control Card, 24 VDC Supply:
200 mA

Max. load . R E R —— R
The 24 VDC wpuh ugm’u rmrdﬁt t‘!}f(if{(fﬁl).'ﬁ the m;),nh mfms;e {!’HI' but has the same potential as the analog ouiputs

Control Card, RS-485 Serial Communication:
TErmNAl MUMIDETS ..o seess s eaos oo B8 (TX 4, RX4 ), 69 (TX=. RX=)

Full galvanic isolarion.
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@  General Technical Data

External 24 Volt DC Supplv (for DX Hardware configuration only)

TEPMINAL NUIMBETS 1.1 ..35,36
Voltage range .... 2/1 \I)(‘ + lS"u (max 37 VD(‘ for 10sec) o
Max. voltage ripple .. .2ve O
B SO st R O b chasssre o e R T 15 W - 50 W (S(J W forstart up, 2(] msec.) ;
Min. pre-fuse .. e st AT §
Full galvanic isolation if the external 24 VDU fupp."y is also of the PELV type >
2
Cable Lengths and Cross-Sections: >
Use 75°C copper wire minimum
Max.mitorcable Jength: shielded able ... om0 500 ft. (150 m)
Max. motor cable length, non-shielded cable .. i s b e s e TODOE (300:1)
Max. motor cable length, shielded cable V1. T‘%(Hl (3‘4{} |‘%(J\J ....... 330 ft. (100 m)
Max. motor cable length, shielded cable VLT 8008 and 8011 (550-600 V) ..ooooovvvcvvovcvicvri 165 ft. (50 m)
Max. loadsharing cable length, shielded cable....c.convinivimummmnmnunnns 87 5 !t ()3 m) Imm .1d|u:.t.tble trequencv dmL to DC bus.
Max. cable cross-section for motor and loadsharing
“Max. cable cross-section for 24 Vexternal DCSUPPIY oo 1O AWG (4.0 mm?)
M. Cr085-SeCHON fOr CONETOL CABIES .--..oo.o oo oo seees e resess s JOAWG (1.5 M)
N TS SSEE O Tor eIl COTIITNTCATIN oo prssssnsvorcsssssnusn s s s e R R e eseimeveeasmovassssssens OV CHASTATIE)

“See drive specification charts.

Environment:

Enclosure .......... S B e T s IESIS (JPOD); NEMA:L{1PZ0), NEMA. 12 {IP54)"

S VIDEZHON 1ESE e . .07¢
lu:tul chnrchnmn iprmedurebbcd on the f(J”{)\\IH}., st md ll‘(lh 1IEC (;‘% )- 6 \lbl‘d[l(m {Smusold'ih 19"()
IEC 68-2-34; Random vibration broadband — general requirements; IEC 68-2-35; Random vibration broadband — high reproducibility
1EC 68-2-36; Random vibration broadband — medium reproducibility. VLT 8000 AQUA drives comply with requirements that correspond to
conditions when the unit is mounted on the walls and floors of production premises, as well as in panels bolted to walls or floors.
- 93% +2% -3% (IEC 68-2-3) for storage/transportation
.. 95% non-condensing (1EC 721-3-3; class 3K3) for operation

Max. relative humidity ...
Max, relative humidity .

Ambient temp. Chassis/NEMA lf\h\m J’ e M. TO49F/40°C (24-hr, average max. 95°F/35°C)
Min. ambient temperature in full openmon .. 32°F/0°C
Min. ambient temperature at reduced performance . B ]4°P/ 10°C
TEITPERATTIC AR STOTAIR <ovuousumsrisnsiosscaisosso s coateat s s 0885 S sAPLS E  ESSi Dl"/ ’5‘](" to 149°F/65°C

Temperature during transportation .........coooeeerereooerceioreceenns |),°[~/z;% to 158°F/70°C
.. 3,300 feet

Max. altitude above sea level ..
*NEMA 12 enclosures on 240 and 480 VAC class onh

Protection:

» ETR Electronic Thermal Relay protects against motor overload.

e Temperature monitoring of heat-sink ensures that the V1T adjustable frequency drive cuts out if the temperature reaches 90°C for Chassis and NEMA 1.
For NEMA 12, the cut-out temperature is 80°C. An overtemperature can be reset when the temperature of the heat-sink has fallen below 60°C.

e The VLT adjustable frequency drive is protected against short circuiting and ground fault on motor terminals U, V, W.

e Monitoring of the intermediate circuit voltage ensures that the VLT adjustable frequency drive cuts out if the intermediate circuit voltage gets too
high or too low.

e 1f 2 motor phase is missing, the VLT adjustable frequency drive will trip.

e |f there is an AC line fault. the VLT adjustable frequency drive is able to carny out a controlled deramping,

o Ifan AC line phase is missing, the VLT adjustable frequency drive will rip when a load is placed on the motor.
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Performance Data — 5 - 20 HP

300 200-240 VAC

VLT Model 8006 8008 8011 8016 8022

Output

Current
Continuous 208V [A] 16.7 24.2 30.8 46.2 59.4
Intermittent (60 sec) 208V [A] 18.4 26.6 339 50.6 653
Continuous KVA 208V [KVA] 6.9 10.1 12.8 19.1 247

Typical shaft output (CTAT) [11P] 5 %5 10 15 20

Max. motor cable size [AWG] 10 b b 6 2

Max. motor cable length 500 feet (150 m) shielded, 1000 feet (300 m) unshielded

Output voltage [%] 0-100% of the AC line voltage

Output frequency [Hz] 0-120

Rated motor voltage [V] 200/208/220/230/240

Rated motor frequency [11z] 50/60

Thermal protection during operation ETR for motor and VLT trip at 90°C

Switching on the output Unlimited

Ramp times [sec] 1.0 - 3600

Input

Max. current 208V [A) 16.0 23.0 30.0 46,0 59.2

Max. power cable size [AWG] 10 6 b b 2

Max. pre-fuses [A] 30 - 50 60 60 80

Supply voltage [V] 30, 200/208/220/230/240 £10%

Supply frequency [Hz] 50/60

Efficiency =098 =098 =098 >0.96 >0.96

Switching on input Approximately 1 time/mimute

Environment

Estimated im\u:r loss at rated max. load [W] 194 426 545 545 783

Enclosure Protected Chassis (1P 20), NEMA 1 (1P 20), NEMA 12 (IP 54)

Weight (estimated)
Protected Chassis [Ths] 51 51 51 51 60
NEMA'] [1bs] 51 51 51 51 60
NEMA 12 [1bs] 7 77 76 76 938

www.na.water.danfoss.com
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_Performance Data— 25 - 60 HP_

30 200-240 VAC

VLT Model 8027 8032 8042 8052 8062
Output
Current =
Continuous 208V [A] 748 880 1150 143.0 mo 3
Intermittent (60 sec) 208V [A] 823 96.8 127.0 158.0 187.0 2
Continuous KVA 208V [KVA] 311 36.6 41.0 520 67.0 g
Typical shaft output (CTAT) [HP] 2 30 40 50 o 2
Max. motor cable size [AWG] 2 1/0 1/0 3/0 4/0 >
Max. motor cable length 500 feet (150 m) shielded, 1000 feet (300 m) unshielded
Output voltage [% 0-100% of the AC line voltage
Output frequency [Hz] 0-120
Rated motor voltage [V] 200/208/220/230/240
Rated motor frequency [Hz] 50/60
Thermal protection during operation ETR for motor and VLT trip at 90°C
Switching on the output Unlimited
Ramp times [sec) 1.0 - 3600
Input
Max. current 208V [A] 74.8 880 1013 126.6 149.9
Max. power cable size [AWG] 2 1/0 170 3/0 4/0
Max. pre-fuses [A] 125 125 150 200 250
Supply voltage [V] 30, 200/208/220/230/240 £10%
Supply frequency [Hz) 50/60
Efficiency >0.96
Switching on input Approximately 1 time/minute
Environment
Estimated power loss at rated max. load [W] 1042 1243 1089 1361 1613
Enclosure Chassis, ﬁE.\H 1 (1P20), NEMA 12 (1P54)
Weight (est.)
Chassis [1bs] 60 06 180 180 180
NEMA 1 [1bs] 60 96 202 202 202
NEMA 12 [1bs] 100 110 208 208 208
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30 380-480 VAC

VLT Model 8006 8008 8011 8016 8022
Output
Current
Continuous 380-440V [A) 10.0 13.0 16.0 24.0 32.0
441-480V [A] 8.2 11.0 14.0 21.0 270
Intermittent (60 sec) 380-440V [A] 11.0 14.3 176 264 352
441-480V [A] 9.0 12.1 154 23.1 29.7
Continuous KVA 380-440V [KVA] 72 9.3 115 17.3 23.0
441-480V [KVA] 6.5 8.8 11.2 16.7 21.5
Typical shaft output (CT/VT) [HP] 5 7-1/2 10 15 20
Max. motor cable size [AWG] 10 10 10 6 6
Max. motor cable length 500 feet (150 m) shielded, 1000 feet (300 m) unshielded
Output voltage [%] 0-100% of the AC line voltage
Output frequency [Hz] 0-120
Rated motor voltage [v] . 380/400/415/440/460/480
Rated motor frequency [Hz] 50/60
Thermal protection during operation ETR for motor and VLT trip at 90°C
Switching on the output Unlimited
Ramp times [sec) 1.0 - 3600
Input ) ~—
Max. current 380-440V [A] 9.1 122 15.0 240 32.0
441-480V [A] 8.3 10.6 14.0 21.0 27.6
Max. power cable size [AWG] 10 10 10 6 6
Max. pre-fuses [A] 20 25 30 40 40
Supply voltage V] 30, 380/400/415/440/460/480 £10%
Supply frequency [Hz] 50760
Efficiency =096
Switching on input 7 Approximately 1 time/minute
Environment
Estimated power loss at rated max. load (400V)  [W] 198 250 295 419 559
Enclosure Protected Chassis (IP 20), NEMA 1 (IP 20), NEMA 12 (1P 54)
Weight (est.)
Protected Chassis [1bs] 21 21 21 21 46
NEMA 1 [Ibs] 21 21 21 21 46
NEMA 12 [Ibs] 28 28 28 28 9%
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Performance Data — 25 - 75 HP

30 380-480 VAC

VLT Model 8027 8032 8042 8052 8062 8072
Output
Current
Continuous 380-440V [A] 37.5 44 61.0 730 90.0 106.0
441-480V [A] 34.0 40.0 52.0 65.0 77.0 106.0
Intermittent 380-440V [A] 413 48.4 67.1 80.3 99.0 117.0
441-480V [A] 374 44.0 57.2 7ES 84.7 117.0
Continuous KVA 380-440V [KVA] 270 316 43.8 52.5 04.7 734
441-480V [KVA] 27.1 319 414 51.8 613 845
Typical shaft output (CTAT) [HP] 25 30 40 50 60 75
Max. motor cable size [AWG] 6 6 2 2 1/0 1/0
Max. motor cable length 500 feet (150 m) shielded, 1000 feet (300 m) unshielded
Output voltage [%] 0-100% of the AC line voltage
Output frequency [Hz] 0-120
Rated motor voltage [V] 380/400/415/440/460/480
Rated motor frequency [Hz] 50/60
Thermal protection during operation ETR for motor and VLT trip at 90°C
Switching on the output Unlimited
Ramp times [sec] 1.0 - 3600
Input
Max. current 380-440V [A} 375 440 60.0 72.0 89.0 103.0
441-480V [A] 34.0 41.0 53.0 64.0 T7.0 103.0
Max. power cable size [AWG] 6 6 2 2 1/0 1/0
Max. pre-fuses [A] 50 60 80 100 125 150
Supply voltage V] 30, 380/400/415/440/460/480 +10%
Supply frequency [1z] 50460
Efficiency =0.96
Switching on input Approximately I time/minute
Environment
Estimated power loss at rated max. load (460V) [W] 635 768 1065 1275 1571 1851
Enclosure Protected Chassis (1P 20), NEMA 1 (P 20), NEMA 12 (IP 54)
Weight (est.) -
Protected Chassis [1bs] 46 60 60 96 96 96
NEMA ] [1bs] 46 60 60 96 96 96
NEMA 12 [Ibs] 96 102 122 134 140 140
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Performance Data— 100 - 300 HP

VLT Model 8102 8122 8152 8202 8252 8302
Output
Current
Continuous 380-440V [A] 147 177 212 260 315 395
441-480V [A] 130 160 190 240 302 361
Intermittent 380-440V [A] 162 195 233 280 347 405
441-480V [A] 143 176 209 264 332 397
Continuous KVA 380-440V [KVA] 102 123 147 180 218 27
441-480V [KVA] 104 127 151 191 241 288
Typical shaft output (CT/T) [HP] 100 125 150 200 250 300
Max. motor cable size 380V [AWG] 3/0 4/0 2x1/0 2x2/0 2x3/0 2X4/0
460V [AWG] 2/0 3/0 2x1/0 2x1/0 2x3/0 2x4/0
Max. motor cable length 500 feet (150 m) shielded, 1000 feet (300 m) unshielded
Output voltage [%] 0-100% of the AC line voltage
Output frequency [Hz] 0-120
Rated motor voltage [V] 380/400/415/440/460/480
Rated motor frequency [Hz] 50/60
Thermal protection during operation ETR for motor and VLT trip at 90°C
Switching on the output Unlimited
Ramp times [sec] 1.0 - 3600 ~—
Input '
;;\'1:1);. current 380-440V [A] 145 174 206 256 318 363
441-480V [A] 128 158 185 236 304 356
Max. power cable size 380V [AWG] 30 4/0 2x1/0 x2/0 2x3/0 2x4/0
460V [AWG] 2/0 3/0 2x1/0 2x2/0 2x3/0 2x4/0
Max. pre-fuses [A] 220 250 300 350 400 500
Supply voltage [V] 30, 380/400/415/440/460/480 £10%
Supplv frequency [Hz] 50/60
Efficiency L >0.98
Switching on input Approximately I time/minute
Environment
Estimated power loss at rated max. load (460V) [W] 1400 1600 2383 3010 3787 4526
Enclosure 7 Chassis (1P 00), NEMA T (1P 20), NEMA 12 (1P 54)
Weight (est.)
Chassis [1bs] 119 119 196 196 205 295
NEMA 1 [1bs] 119 119 212 212 315 315
NEMA 12 [Ibs] 154 154 212 212 315 315
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Performance Data— 350-600HP 3@ 380-480 VAC

VLT Model 8352 8450 8500 8600
Output
Current
Continuous 380-440V [A] 480 600 658 745
Continuous 441-480V [A] 443 540 590 678
Intermittent 380-440V [A] 528 660 724 820
Intermittent 441-480V [A] 487 594 649 746
Continuous KVA 400V [KVA] 333 431 473 336
Continuous KVA 480V [KVA] 353 430 470 540
Typical shaft output (CTAT) [HP] 350 450 500 600
Max. motor cable size
UL/CSA [AWG] 2x350MCM 2x500MCM 2x600MCM 2x750MCM
Max. motor cable length 500 feet (150 m) shielded, 1000 feet (300 m) unshielded
Output voltage [%] 0-100% of the AC line voltage
Output frequency [Hz] 0-120
Rated motor voltage [V] 380/400/415/440/460/480
Rated motor frequency [Hz) 50/60
Thermal protection during operation ETR for motor and VLT trip at 90°C
Switching on the output Unlimited
Ramp times [sec] 1.0 - 3600
Input
Max. current 400V [A) 467 584 648 734
480V [A] 431 526 581 668
Max. power cable size
UL/CSA (75°C copper) [AWG] 2X350MCM 2x500MCM 2K600MCM 2x750MCM
Max. pre-fuses (Bussmann FWH semiconductor type or exact equivalent)
[A] 600 700 800 800
Supply voltage [v] 363, 380/400/415/440/460/480 +10%
Supply frequency [Hz] 50/60
Efficiency >0.98 | >0.97
Switching on input Approximately 1 time/minute
Environment i
Estimated power loss at rated max. load (460V) [W] 5555 9450 10650 12000
Enclosure Chassis (1P 00), NEMA 1 (1P 20), NEMA 12 (IP 54)*
Estimated shipping weight - -
Chassis [1hs] 295 1133 1232 1288
NEMA | [1bs] 315 1387 1486 1541
NEMA 12 [1bs] 315 1409 1508 1563

* NEMA I and NEMA 12 enclosures are designed to be floor mounied.
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Performance Data —

_ 5ﬂ550'600VAC .:j .

VLT Model 8003 8004 8005 8006 8008
Output
Current
Continuous 575V [A] 27 39 49 6.1 9.0
Intermittent (60 sec) 75V [A] 3.0 43 5.4 6.7 9.9
Continuous KVA 575V [KVA] 27 3.9 49 6.1 9.0
Typical shaft output (CTAT) - [HP] 2 3 - 5 7.5
Max. motor cable size [AWG] 10 10 10 10 10
[mm’] 4 4 4 4 4
Max. motor cable length 500 feet (150 m) shielded, 1000 feet (300 m) unshielded
Output voltage [%) 0-100% of the AC line voltage
Output frequency [Hz] 0-120
Rated motor voltage [V] 550/575
Rated motor frequency [Hz] 50/60
Thermal protection during operation ETR for motor and VLT trip at 90°C
Switching on the output Unlimited
Ramp times [sec) 1.0 - 3600
Input
Max. current 575V [A] 28 40 5.1 6.2 9.2
Max. power cable size [AWG] 10 10 10 10 10
[mm’] 4 4 4 4 4
Max. pre-fuses [A] 4 5 b 8 10
Supply voltige [v] 30, 550/575/600 £10%
Supply frequency [Hz] 50760
Efficiency =096
Switching on input Approximately 1 time/minute
Environment
Estimated power loss at rated max. load (575V) [W] 73 103 131 161 238
Enclosure Protected Chassis (1P 20)
NEMA 1 (1P 20)
Weight (est.)
Protected Chassis (1P 20) [Ibs]
NEMA 1 (1P 20) [Ibs) 23 23 23 23 23 25
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30 550-600 VAC

VLT Model 8011 8016 8022 8027 8032 8042
Output
Current =
Continuous 575V [A] 110 170 220 27 32 41 ;:'
Intermittent (60 sec) 575V [A] 12.1 18.7 24.2 30 35 45 3
Continuous KVA 575V [KVA] 11.0 169 220 27 32 41 :
Typical shaft output (CTAT) [HP] 10 15 20 25 30 40 8
Max. motor cable size [AWG] 10 6 b 6 2 2 =
[mm?] 4 16 16 16 25 35
Max. motor cable length 500 feet (150 m) shielded, 1000 feet (300 m) unshielded
Output voltage [%] 0-100% of the AC line voltage
Output frequency |Hz] 0-120
Rated motor voltage V] 350/575
Rated motor frequency [Hz] 50/60
Thermal protection during operation ETR for motor and VLT trip at 90°C
Switching on the output Unlimited
Ramp times [sec] 1.0 - 3600
Input
Max. current 575V [A] 11.2 18.0 220 27 33 42
o Max. power cable size [AWG) 10 6 6 6 2 2
[mm?] 4 16 16 16 35 35
Max. pre-fuses [A] 15 20 30 35 45 60
Supply voltage [V] 30, 550/575/600 +£10%
Supply frequency [Hz] 50/60
Efficiency =0.96
Switching on input Approximately 1 time/minute
Environment
Fstimated power loss at rated max. load 575V [W] 288 451 376 707 852 1077
Enclosure Protected Chassis (1P 20)
NEMA 1 (1P 20)
\Veig]lt (est.) -
Protected Chassis (1P 20) [1bs] s — — - —
NEMA 1 (1P 20) [1bs] 25 51 51 51 66 66
N
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Performance Data — 50 - 150 HP

30 525-690 VAC

VLT Model 8052 8062 8072 8102 8122 8152
Output
Current
Continuous 575/690V [A] 54 73 86 108 131 155
Intermittent 575/690V [A] 59 80 95 119 144 171
Continuous KVA 575V [KVA] 54 73 86 108 130 154
690V [KVA] 65 87 103 129 157 185
Typical shaft output (CTAT) [HP] 50 60 75 100 125 150
Max. motor cable size |AWG] 2x2/0 2x2/0 2x2/0 2x2/0 2x2/0 2x2/0
[mm?] 2x70 270 2x70 2x70 2x70 2x70
Max. motor cable length 500 feet (150 m) shielded, 1000 feet (300 m) unshielded
Output voltage [%] 0-100% of the AC line voltage
Output frequency [Hz] 0-200
Rated motor voltage [V] 550/575/690
Rated motor frequency [Hz] 50/60
Thermal protection during operation ETR for motor and VLT trip at 90°C
Switching on the output Unlimited
Ramp times [sec] 0.05 - 3600
Input
Max. current 75V [A] 58 74 85 106 124 151
690V [A] 58 77 87 109 128 155
Max. power cable size [AWG] 2x2/0 2x2/0 2x2/0 2x2/0 2x2/0 2x2/0
[mm?] IX70 270 2x70 2x70 2x70 2x70
Max. pre-fuses [A] 80 90 125 150 175 225
Supply voltage (vl 30, 525-690 £10%
{Tuiwﬁ{i’rul!nvn¢ [Hz] 50/60
Efficiency 0.98
:S'\\'itching(m input Approximately 1 time/minute
Environment
Estimated power loss at rated max. load — 690V[W] 1458 1717 1913 2262 2662 3114
Enclosure Chassis (1P 00), NEMA 1 (IP 20)
Weight (est)
Chassis (1P 00) [1bs] 181 181 181 181 181 181
NEMA 1 (1P 20) [1bs] 210 210 210 210 210 210
NEMA 12 (1P 54) [1bs] 210 210 210 210 210 210
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Performance Data— 200 - 400 HP

30 525-690 VAC

VLT Model 8202 8252 8302 8352 8402
Output
Current
Continuous 575/690V [A] 192 242 290 344 400
Intermittent 575/690V [A] 211 266 319 378 440
Continuous KVA 575V [KVA] 191 241 289 343 398
, 690V [KVA] 229 289 347 411 478
Typical shaft output (CT/VT) [HP] 200 250 300 350 400
Max. motor cable size [AWG] 2x2/0 2x350mem 2x350mem 2x350mem 2x350mem
[mm?] 2x70 2x185 2x185 2x185 2x185
Max. motor cable length 500 feet (150 m) shielded, 1000 feet (300 m) unshielded
Output voltage [%] 0-100% of the AC line voltage
Output frequency [Hz] 0-200
Rated motor voltage V] 550/575/690
Rated motor frequency [Hz] 50/60
Thermal protection during operation ETR for motor and VLT trip at 90°C
Switching on the output Unlimited
Ramp times [sec] 0.05-3600  0.05- 3600 0.05 - 3600 1.0 - 3600 1.0 - 3600
Input
Max. current 575V [A] 189 234 286 339 390
690V [A] 197 240 296 352 400
Max. power cable size [AWG] 2x2/0 2x350mem 2x350mem 2%350mem 2x350mem
[mm?] 2x70 2x185 2x185 2x185 2x185
Max. pre-fuses [A] 250 350 400 500 600
Supply voltage [v] 30, 525-690 £ 10%
Supply frequency [Hz] 50/60
Efficiency 0.98
Switching on input Approximately | time/2 minutes
Environment
Estimated power loss at rated max_ load 690V [W] 3612 4293 5156 3821 6149
Enclosure Chassis (IP 00), NEMA 1 (IP 20), NEMA 12 (iP 54)
Weight (est.)
Chassis (1P 00) [1bs] 199 246 271 303 333
NEMA T (IP 20) [1bs] 229 276 300 333 363
NEMA 12 (1P 54) [1bs] 229 276 300 333 303
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Protected Chassis (IP20) Mechanical Dimensions

Protected Chassis (IP 20)
VLT 8006 — VLT 8032 (230 VAC)
VLT 8016 — VLT 8122 (480 VAC)

E—_ 20.33
"]-7 b —»1 —*| (ETYD

i

N T i

in (mm)

b 4 0.33
& ‘ | (10)
> 2
A
0.39
(10)
N Y —'—I :-—\ *
””””””” e 7’ @0.33
(8.5)
Air Space (Above and Below) = 8 (200)
VLT 8006 — VLT 8032 (230 VAC)
VLT Model A B C a b
8006 - 8011 22.05 (500) 9.53 (242) 10.24 (260) 21.26 (540) 7.87 (200)
8016 - 8022 2756 (700) 9.53 (242) 10.24 (260) 26.77 (680) 7.87 (200)
8027 - 8032 31.50 (800) 12.13 (308) 11.65 (296) 30.71 (780) 10.63 (270)
VLT 8016 - VLT 8122 (480 VAC)
VLT Model A B ¢ a b
8016 - 8027 22.05 (560) 9.53 (242) 10.24 (260) 21.26 (540) 7.87 (200)
8032 - 8042 27.56 (700) 9.53 (242) 10.24 (260) 26.77 (680) 7.87 (200)
8052 - 8072 31.50 (800) 12.13 (308) 11.65 (296) 30.71 (780) 10.63 (270)
8102 - 8122 31,50 (800) 1457 (370) 13.19 (335) 30.71 (780) 13.00 (330)
Protected Chassis (1P 20) inn {mm)
VLT 8006 — VLT 8011 (480 VAC)
VLT 8002 — VLT 8011 (575 VAC)
e —
(
[ @o | | e
— & = 4 0.39 (10) E E
(200) | ) 90339
o [ (10)
|
15.12
(384)
15.55 0.24
(395) (8)
ﬁ' Y
=
20.22(5.5)
,,,,,,,,,,,,,, '
Air Space (Above and Below) = 4 (100}
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Chassis (IP00) Mechanical Dimensions

VLT 8042 — VLT 8062 (230 VAC)

14.57
} (370)

10.63
o) T
41 e

1319 7 A1
(335) .

| P —— -
Air Space (Above and Below) = 9.84 (250)
VLT 8152 — VLT 8202 (460 VAC)
VLT 8052 — VLT 8202 (690 VAC)
16.1
i (408) = R
. 120 (L'g) . (12'3)
(305) A
148 I Y ﬂ2150
(37’5?) 4 ’ Ay 09 | | =
v e o (22)
R Lifting Eye Detail
14 1.9
| (3d) [ Hi‘) ??1‘)‘
|]: 412
I | (1046) : ¥
: 39.4 1
‘ : (1001) o7
‘ 393 ‘ N
| : (997) | Top Mtg Hole Detail
316 ] [
(803) :
[ : | o s 0.8
' : : OVl 04 @)
| ; ) | | || |- (1 1)0 "
L) dioll: ¥ ¥ (1'1)1
T 0.8 - v
“¥o KA
0.9 .
. @™ =
-‘ (fég] - Bottom Mtg Hole Detail

www.na.water.danfoss.com 800.621.8806 A7

VNOV 0008 ol1A




Chassis/IP00 Mechanical Dimensions

VLT 8252 — VLT 8352 (460 VAC)
VLT 8252 — VLT 8402 (690 VAC)

16.1
|
| 1.0
12.0
' ~—(305) > ‘2*5’
148 l - -3 4
(375) o ) f [
A — \
— ‘
: | 505
3 l (1282)
f 504 | 522
: (1279) | (1327)
427 ;
(1084) }
; Jo W\D Zrign e — ‘
| 8 o Y
j 5.9 |
1 (151) ™
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_ Chassis/IP00 Mechanical Dimensions

VLT 8450 — VLT 8600 (460 VAC) in (mm)
1 433
| (1099) <
o
18.9 7 : ;
(480) -4
: o
o
i >
: [s]
: =
! >
' (1896)
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'NEMA 1 (IP20) Mechanical Dimensions

NEMA 1 (IP 20)

in (mm)

VLT 8006 — VLT 8032 (230 VAC)
VLT 8016 — VLT 8122 (480 VAC)
VLT 8016 — VLT 8042 (575 VAC)

v 2033
b —> (8.5) Typ
e ™ }

0.39
(10}
L{J T

in (mm)

NEMA 1 (IP 20)
VLT 8006 — VLT 8011 (480 VAC)
VLT 8002 — VLT 8011 (575 VAC)

866
(220) 787 |
(200) f

20.22
— " (5.5)
3 m(W@
7.87 ' il
&7 R
- L
H
1 15.12
[ (382)
E 15.55 0.24
[ (395) (6)
s i -
; .
H @0.22(55)
|

I [ | "| 5*1 * """ —
""""""""" . 20.33
(8.5) )
Air Space (Above and Below) = 8 (200) Aleipaca (Abavaand Helew) =4 {100)

VLT 8006 - VLT 8032 (230 VAC) Without RFI
VLT Model A B C a b

8006 - 8011 22.05 (560) 9.53 (242) 10.23 (260) 21.26 (540) 7.87 (200)

8016 - 8022 27.56 (700) 9.53 (242) 10.23 (260) 26.77 (680) 7.87 (200)

8027 - 8032

31.50 (800)

12,13 (308)

11.65 (296) 30.71 (780) 10.63 (270)

VLT 8006 - VLT 8032

(230 VAC) With RFI

VLT Model

A B

C a b

8006 - 8011

26.35 (669) 9.53 (242)

10.23 (260) 21.26 (540) 7.87 (200)

8016 - 8022

31.86 (809 9.55 (242)

10.23 (260) 26.77 (680) 787 (200)

8027 - 8032

36.90 (937) 12.13 (308

) 11.65 (296) 30.71 (780) I(rh_") (270)

VLT 8016 - VLT 8122 (480 VAC), VLT 8016 — VLT 8042 (575 VAC) Without RFI

VLT Model A B C a b

8016 - 8027 2205 (560) 953 (242) 10.23 (260) 2126 (540) 787 (200)

8032 - 8042 2756 (700) 953 (242) 10.23 (260) 2677 (680) 787 (200)

8052 - 8072 3150 (800) 12,13 (308) 11.65 (296) 30.71 (780) 10.63 (270)

8102 - 8122 3150 (800) 1457 370) 1319 (335) 30.71 (780) 1300 330)

VLT 8016 - VLT 8072

7(480 VAC) With RFI

VLT Model

A B

t a 7 b

8016 - 8027

2635 (669) (2

10.23 (260) 2126 (540) 7.87 (200)

8032 - 8042

31.86 (809) 9.53 (242)

10.23 (260) 26.77 (680) 7.87 (200)

8052 - 8072

3690 (937) 1213 (308

) 11.65 (296) 3071 (780) 1063 (270)
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NEMA 1 (IP20) Mechanical Dimensions

NEMA 1 (IP 20)

in (mm)

VLT 8042 — VLT 8062 (230 VAC)
<
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10.63 o]
- (270)—)- | B g
@7, T 5
’ >
e ; ] 3]
; | Q E
; 37.56
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; 20.69 |
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' ‘ 0.39
k Y (10)
: =t ¥ E p
‘ ,
I + 0.39
61‘39 [ R =~ (10)
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* Air Space (Above and Below) = 9.84 (250)
VLT 8152 — VLT 8202 (460 VAC)
VLT 8052 — VLT 8202 (690 VAC)
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TR | Sl
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(3} o ‘ [ Bottom Mtg Hole Detail
L | | i
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NEMA 1 Mechanical Dimensions

VLT 8252 — VLT 8352 (460 VAC) in (mm)
VLT 8252 — VLT 8402 (690 VAC)
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NEMA 1 Mechanical Dimensions

VLT 8450 — VLT 8600 (46(] VAC) in {mm)

<
| 472 ‘ :
(12007 8
- :
236 ' 8
(600) : =
P E o
1 c
: >

78.7

(2000)
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NEMA 12 (IP 54)
VLT 8006 — VLT 8032 (230 VAC)
VLT 8006 — VLT 8122 (480 VAC)

A

‘.._u

VLT 8006 — VLT 8032 (230 VAC)

(25.0)

in (mm)

90.33
(8.5)

20.57
(14.5)

VLT Model A B a b Air Space*
N 8006 - 8011 31.89 (810) 13.98 (355) 2.7 22.05 (560) 12.99 (330) 8 (200)
8016 - 8032 37.01 (940) 15.75 (400) 2.7 27.17 (690) 14.76 (375) 8 (200)
VLT 8006 - VLT 8122 (480 VAC)
VLT Model A B a b Air Space*
8006 - 8011 20.87 (530 11.10 (282) 12,99 (330) 10.16 (258) 4 (100)
22,05 (560) 1299 (330) 8 (200)

(530)
8016 - 8032 31.89 (810) 13.98 (355)
8042 - 8072 37.01 (940) 15.75 (400)

27.17 (690)

14.76 (375) 8 (200)

8102 - 8122 37.01 (940) 15.75 (400)

27.17 (690)

14.76 (375) 8 (200)

Minimum air space above and below enclosure
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~ NEMA 12 (IP54) Mechanical Dime'nSiOHng_

VLT 8042 — VLT 8052 (Zﬁ{) Vr\C) in (mm)
<
5
— {405 6039 >
14.72 (10) @
N g 3
16.57 ; o
(421;/ ; T ¥ A i >
£ (12.7) g
g S
36.89
] (937) @0.71
: 32.68 (18)
: (830)

Air Space (Above and Below) = 9.84 (250)
Air Space (Side Clearance) = 1.97 (50)

VLT 8152 — VLT 8202 (460 VAC)

-
VLT 8052 — VLT 8202 (690 VAC)
16.5
~ 20 > i
12.0 1.0 (12',3)
~(305) T (2}5)
147 5 L -3 4 ” A?gé?
D2/ iy
= T [ Lifting Eye Detail
I | F=— [ ]
1k [ ] 19
113 [ ] s TH_MQ) o0.4
| T )
o ) S ]
! : = [ | t ' AL i
! EE RN S 7 /|
{ 07 || ' 209 Swing : .
| 475 (17 (23) HE7 area 2/ Vi
as9 | (o) ‘ ‘ Z /157
(iee) | Top Mig Hole Detail // / (399)
, 2 /
i 722 | )
| N
o = 03 /1 20.7 - _/
@) | | G117 04 (20 [T 28 r
) [ ] | (1) / 150.0
| ‘ ; ! [‘}1‘) /‘ __Swing Angle
| | — "
i E\ 1 | 0.8 L - +,‘
122 Joo¥ op=til !
(311 - Bottom Mtg Hole Detail
EL
‘ 54 ‘ Air Space (Above and Below) = 8.9 (225)
- o -
' (164)
-
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NEMA 12/1P54 Mechanical Dimensions

VLT 8252 — VLT 8352 (460 VAC) b el
VLT 8252 — VLT 8402 (690 VAC)
185
(420) i
rq— (13%5?)4’ (25)

| —
147 7 T B "
(3;3) / (25)
e G_ ;
[ %
: (
f 0.9
: @ = —
e Lifting Eye Detail .

| 604 ; :
1(1535) i___ . a5 W
]

60.9

62.5 0.7
H 20.3 S
[1: (1546)| (1588)  (17) 23) , Avsrrlenag it
|| i Top Mg Hole Detail /// (339>
[
51.2 ! 2.0 206 '
(1269) ; - o oo E‘;(sza) -
: || 150.0
+ (1) N Swing Angle
. 08— —y
L) (20) s 7
T (2'2)-1—\ |
Bottom Mtg Hole Detail N

16.6 E - j T
(423)
¥ l =

} Air Space (Above and Below) = 8.9 (225)
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- NEMA 12/1P54 Mechanical Dimensions

VLT 8450 — VLT 8600 (460 VAC) in (mm)

47.2
‘ (1200)

VYNOV 0008 «L1A

78.7
(2000}
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Enclosure

The VLT 8000 AQUA is available in Chassis, Protected Chassis, NEMA 1
or NEMA 12 enclosures. All VLT 8000 AQUA drives provide for a vertical
wall-mounting arrangement. Most VLT 8000 AQUA drives allow for side-

by-side mounting with zero side clearances.

C00:  Chassis (IP 00);
C20: Protected Chassis (IP 20)
Chassis and Protected Chassis Enclosures allow easy mounting in

panels, quick access to terminals, and greater heat tolerance.

CN1: NEMA 1 (IP 20) Enclosures
AILNEMA T drives are designed for minimal width, allowing drives to fit
into crowded equipment rooms. Multiple drives can be mounted with no

side clearance. Conduit entry is provided on the bottom of all drives.

C54: NEMA 12 (IP 54) Enclosures

VLT 8000 AQUA units provide one of the most compact NEMA 12
solutions on the market. Now the increased environmental protection
offered by a NEMA 12 enclosure can fit both the equipment room and

the budget.

www.na.water.danfoss.com 800.621.8806
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Hardware

ST Standard

Standard configuration available for VLT 8002 AQUA thru VLT 8352 AQUA.
SL Standard with Load Sharing
Standard with Load Sharing configuration available for VLT 8016 AQUA
thru VLT 8072 AQUA.
EX Extended
For VLT 8450-8600 units, the EX Extended configuration offers
connection terminals for load sharing capabilities between VLT 8000 AQUA
units, plus input terminals for a remote 24 VDC supply (user-supplied) to
maintain the control card logic during removal of the AC input power.
DX Fuse/Disconnect
For VLT 8152-8600 AQUA (480 VAC) and VLT 8052-8402 (690 VAC)
units, hardware configuration DX provides built-in pre-fuses and an AC
line disconnect. Pre-fuses are designed for circuit protection up 1o a
maximum of 100,000 Amps rms (symmetrical), 480V, providing critical
protection without requiring additional space. The DX configuration
also offers connection terminals for load sharing capabilities between
VLT 8000 AQUA units. plus input terminals for a remote 24 VDC supply to

maintain the control card logic during removal of the AC input power.

New Hardware Variants
For VLT 8152-8352 (480 VAC units)

PS 24V input for logic supphy
PF 24V input for logic supply and mains fuses
PD 24V input for logic supply and mains fuses/disconnect

For VIT 8052-8402 (690 VAC units):

PD 24V input for logic supply and mains fuses/disconnect



RFI Filter*

RFI VLT Series

AGlin o mmrmm venn s - T

HO— o B O ou
1z O . - O 12
[E-e, * T = e O 13
@o AU & o pe

The switching of an adjustable frequency drive’s power components
causes voltage and current deviations in the voltage and current of the
AC line, These deviations contain elements of high frequencies that
may disturb equipment sharing the power line and may radiate to
nearby equipment which can be affected. High frequencies in the 150
kHz to 30 MHz range are identified as RFI (Radio Frequency Interference).
When properly used, RFI filters prevent interference currents from
transmitting back onto the AC power lines. Danfoss RFI Filters are
comprised of appropriately sized inductor and capacitor banks placed
on the AC line input to the VLT, and meets the latest European
Community ratings. The RFI filter option is built into the VLT 8000
AQUA Series drive at time of purchase; it cannot be retrofitted in the

field. All RFI options are factory installed and are UL/cUL listed.

RO Without RFI Filter

No RFIHilter built-in. No EMC specifications fulfilled. All RO units are
500 feet (150 m shielded): 1,000 feet (300 m) unshielded.

R1 With 1A Filter

Available for 230, 480 and 690 VAC units only. Fulfillment of EN55011
Class 1A,

www.na.water.danfoss.com 800.621.8806
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* NEMA 1 Cover Access.ory’
(used in conjunction with RFI option)

For the VLT 8000 AQUA Series models listed below, if both the
RFI option and NEMA 1 enclosure option are specified, a separate
field-installed, NEMA 1 terminal cover accessory is also required.
Overall height of the VLT model increases as indicated.

= Adder to

NEMA 1 Bottom Cover Overall Height
VLT Model Part Number Inches  (mm)
8006-8016 (230 VAC) 17524620 43 109
8022-8032 (230 VAC) 17524621 5.4 137
3016-8042 (480VAC) 17524620 i3 10
8052-8072 (480 VAC) 17524621 5.4 137
8102-8122 (480 VAC) 17524280 5.4 187

YNOVY 0008 ol71A




Application Option Card

A31 4-Relay Option Card

The 4-Relay Option adds four Form C relays to the standard two VLT

8000 AQUA Series relavs (1 Form Cand 1 Form A) for remote status

indication, process monitoring, and regulation. Each relay is equipped

with an ON-delay and OFF-delay timer and is programmable for over 30

different functions.

Specifications

* 4 additional relavs, Form C (N.0. and N.C. contacts)

e 250 VAC, maximum 2 Amps
* Requires 12VDC supply, intemal to drive
e Mounts internal to drive

e Factory or field installed

UL/cUL approved and CE

www.na.water.danfoss.com
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A32 Cascade Controller Option Card
The Cascade Controller Option Card control up to five parallel
pumps. The controller provides constant pressure or level control in such
systems, and reduces water hammer and energy consumption. The
controller also eliminates the need for PLCs and external controllers.
The Cascade Controller is designed for a variety of applications
including:
*  Pressure booster pump svstems
* Tank level control
*  Pressure control
Lift station pump control
e Irrigation and fire pump systems
e Wastewater blower systems
The Cascade Controller works with the MCD Soft Starters (see
section D), and adjustable frequency drives such as the VLT 8000 AQUA
or simple across the line starters.
N



Cascade Controller Application Fotal Sisten
Requirements
\

utilizing the Cascade Controller option. The controller is being used in T

This illustration depicts a typical VLT 8000 AQUA drive installation

conjunction with MCD Series Soft Starters (see section D) to operate one
to four pumps as demand requires, (plotted in the graph at right).
Pump #1 is shown as the variable pump station, with pumps #2-#4 as

fixed (on-off) across the line.

YNOV 0008 oL7TA

Activate Acﬁ:l&‘ﬁ Activate
MCD MCD MCD
#1 #2 #3
MCD 3000 Soft Starter #1
MCD 3000 Soft Starter #2
MCD 3000 Soft Starter #3

VLT 8000 AQUA
with Cascade
Pump Controller
=
Pump #1 ‘\\ ]
Pump#2
\-/
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Fieldbus Options

Fieldbus option cards are designed to give unprecedented flexibility
and command over an adjustable speed drive controlled system. The
options perform as an integrated part of the VLT, giving access to all
parameters relevant to the application.

The Danfoss drive always acts as a follower to the master PC or PLC.
It exchanges a multitude of information and commands such as “speed
reference”, “start/stop” of motor, “reverse” operation, etc. The drive
acknowledges receipt by transmitting status signals, such as “running’”,
“on reference”, “motor stopped™ and so on to the PC/PLC. The VLT

Series drive may also transmit fault indications, alarms and warnings to

the PC/PLC, such as “VLT fault” or “Current overload.”

F10 Profibus DP/FMS F30 DeviceNet

e . ; ; JeviceNet is a low-cost alternati sive hardwire
Profibus is an open, non-proprietary fieldbus standard complying DevieeNetis 2 low-cost allernative 1o expensive hardwire

with EN 50170. communication links for connecting industrial automation devices to a

- - ; work. Di ivity provides i q unicati twee
e Simple 2-wire connection network. Direct connectivity provides improved communication between

- — vices, as well as enabling device-level diagnosti
« Universal product with high global acceptance devices, as well as enabling device-level diagnostics not typically

e Communication speed up o 12 Mbaud accessible or available through hardwired 1/0 interfaces

: . : e (vcli icati
*  Access to drive master file makes planning easy Cyclic /0 communication

s Fulfillment of PROFIDRIVE guideline ® Aoyclic communication — “explicit messaging
" " ICMN SAUES Are inteers

*  Danfoss VLT Series drives with Profibus are certified by the Profibus *  UCMM messages are iniegrated
S «  EDS-file/easy configuring
organization :
*  Bus concept provides fieldbus voltage supply

 Fulfillment of DeviceNet AC/DC motor profile

*  Protocol defined in accordance with the Open DeviceNet Vendor

Association (ODVA)

»  Transmission rate of 500 kBaud

F21 Modbus RTU

The common language used by all Modicon controllers is the
Modbus RTU (Remote Terminal Unit) protocol. This protocol defines a
message structure that controllers will recognize and use, regardless of
the type of networks over which they communicate. 1t describes the
process a controller uses to request access to another device, how it will
respond to requests from the other devices. and how errors will be
detected and reported. 1t establishes a common format for the lavout
and content of message fields.
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Conformal Coating

AILVLT 8000 AQUA drives are available with conformal coated

circuit hoards as an option.

C1 With Conformal Coating

Conformal coating provides additional protection against
accelerated corrosion found in installations with high humidity or
corrosive airhorne contaminants, These cormosive gasses attack components
in the drive, in particular, printed circuit assemblies and their
components. High humidity and high ambient temperatures exacerbate
the situation.

Conformal coating is used to mitigate these corrosive effects.
Danfoss has chosen a protective polyurethane coating that has high
resistance to chemicals and fungus and meets UL requirements for use
in electronic controls. Performance of the coating has been verified by
independent laboratory testing of the VLT 8000 AQUA Series using both
coated and uncoated printed circuit assemblies in NEMA 1 (IP 20) and
NEMA 12 (IP 54) versions.

www.na.water.danfoss.com 800.621.8806
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Example:

vr[8006] -A-  [12]-[c20 ]-[s1]-[R0]- DL -[a00 ] -[ ¥o0 ][ co]

Model
8002 L5 HP
8003 2HP
8004 3 HP
8005 4HP
8006 SHP
8008 7.5HP Enclosure
8011 10 HP €00 Compact Chassis (IP 00)
8016 15 Hp T2: 8042-8062; T4: 8150-8600; T7: 8052-8402
8022 20 HP (20 Compact Protected Chassis (IP 20)
8027 25HP T2: 8006-8032; T4: 8006-8022; T6: 8002-8011
8032 30 HP CN1 Compact NEMA 1 (1P 20): all units
8042 40 HP (54 Compact NEMA 12 (IP 54): T2, T4 and T7 only
8052 50 HP
8062 60 HP Hardware
8072 75 HP ST Standard
8102 100 HP SL Standard with Load Sharing
8122 125 HP DX Extended (VLT 8450-3600 only)
8152 150 HP DX Integral with fuse/disconnect (VLT 8350-8600 onlv)
8202 200 HP PS 24V input for logic supply*
8252 250 HP PF 24V input for logic supply and mains fuses*
PD 24V input for logic supply and mains fuses/disconnect**
B S0Hp " 8152-8352 (480 VAC) only
8352 350 HP ** 8152-8352 (480 VAC): 8042-8402 (690 VAC) only
84027 400 1P kFI Filter (T2 and T4 only)
8450 450 HP RO Without filter (available all models)
8500 500 HP R1 With integral 1A filter*
8600 600 HP * When a built-in RFI flter is ordered for a NEMA | enclosure VLT
" 525-690 VAC only §006-8032 (12) or VLT 8016-8072 (14). a separate NEMA 1 terminal
cover must be ordered (see page 4 33).
AC Line Supply

T2 30 200 - 240 VAC (VLT 8006-8062)
T4 309 380 - 480 VAC (VLT 8006-8600)
T6 30550 - 600 VAC (VLT 8002-8042)
T7 303525 - 690 VAC (VLT 8052-8402)

Fieldbus Option Cards
FOO  No option

F10 Profibus DP/FMS

F21 Modbus RTU

F30 DeviceNet

Application Option Card
AOO  No option
A31 4-Relay card option

A32 Cascade controller

Conformal Coating

€O No conformal coating

C1 With conformal coating (std on VLT 8450-8600 (480 VAC)

and 8052-8402 (690 VAC) units
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Model 4688 IR Combustthle
Gas Transmitter

COMBUSTIBLES

The Model 4688 IR is a rugged,
- reliable solution for hydrocarbon
gas detection. Designed with

is extremely flexible, easy to use,
and easy to maintain. The GASPtUS
IR is suitable for most applications
where catalytic bead detectors are
currently used - as well as some

won't work.

Principle of Operation
An infrared source emits pulses of

Easy, Intuitive

Operation...
Alphanumeric /,/""' B
Display ) PIUS® - \\ )
A N agnetic
G R b 3 “Enter”
Magnetic "Zero” ’," INERA-RED GAS TRANSHITTER Switch

Calibration Switch
Alss funetions

a8 "escape” and

nhibit” toggle

! Gas

e e— T T
Units

: L =
i Y ‘s’

€1
INHiB EAJNT

Security Indicator

Alarm Indicators

NG
~_ N}
o P'HEN Elﬂ,‘_qgw?—
Magnetic "Menu"
Up/Down

Switch

extensive user input, the instrument

applications where catalytic sensors

INSTRUMENTS

~ www.ScottGasPlusiR.com

radiation into the instrument’s
“optical bench”, which contains a
known volume of gas. This radiation
is reflected onto two detectors, one
tuned to measure a wavelength
absorbed by organics and the other
tuned to a reference band that is not
absorbed. The outputs of the
detectors are compared and used to
compute gas concentration. Fault
conditions are detected by the
sensors when radiation intensity
falls below a threshold level for a set
period of time.

(continued...)

LEL or %vA), alarm re!ay status '
aiarm |nh|bit _and more. -

ratio and low
ownership.




Use and Maintenance Typical Specifications
Operation of the 4688IR is simple and intuitive. All settings and

adjustments, such as alarm setpoints, gas measured, etc., are non-
intrusive, performed at the instrument with a magnetic screwdriver
— or remotely through the instrument’s RS/485 interface. Password “for Class 1, Division 1 Group B, C, and D
protection prevents unauthorized personnel from tampering with hazardous locations. All parameter settings
the settings. shall be password protectable. A large

s ; : . . integral display shall provide visual
Minimal maintenance is necessary. All span information is preset at iMEaﬁon B s Coicanbation.

thg factory,.and never needs to be adjusted.- Zero adjustment is a engineering units, alarm relay and inhibit
guick, non-intrusive procedure. On-board diagnostics continuously status.

check transmitter electronics, optics, and software for faults and

indicat i i h faul : i ; ; :
indicate tc)lorfeitlve;ctlo: s guld al audt bfz tc}iet\c-,(':tedI Thle fle_ld over an input range of 18:28VDC in
serviceable Infrared emitter is replaced with a simple plug-in ambient conditions of -40 C to 60°C and

connection . shall consume no more than 40 W
maximum.

3. Output. Transmitter shall provide an
isolated, 4-20mA signal, and shall be
digitally addressable using MODBUS
protocol with RS/485 or RS/232 data
transmission. Two SPST alarm relays shall
be available as an option. User shall be able
to separately adjust alarm set points, reset
points, set delays, and reset delays. All
alarm parameters shall be password
protected and be non-intrusively adjustable
through transmitter’s front panel via a
manufacturer supplied magnet.

4. Diagnostics. Transmitter shall conduct self-
diagnostics of electronics, software, and
sensor at least twice per second. Fault
conditions shall be indicated with a specific
fault code on the instrument display and
with a user-adjustable analog signal. One
SPST fault relay shall be available as an
option. User shall be capable of testing the
alarm and fault relays from the instrument’s
front panel or remotely via RS-232 /RS-
485 communications interface.

1. General. Transmitter shall be approved by
-a nationally recognized testing laboratory

2. Temperature and Power. Transmitter shall

IR technology provides numerous advantages that
may be benificial for your application’s conditions

* Reduced maintenance (no span calibration required).
« No saturation from high gas concentrations

* No oxygen required for operation 5. Calibration. All span calibration data shall
« Continuous sensor fault monitoring be preset, with no additionat span

o - — calibration required by user. Non-intrusive
enfc’or ietime not reauced by exposure to gas zero calibration shall be performed via
*Rapid speed of response

magnet. Transmitter shall provide the
« Minimal temperature and humidity effects ability to inhibit its output. A time-out

feature shall automatically return the unit to
normal operation mode after a preset

HEATED MIRROR

AIR FLOW

i

1 @———— REFEREN(E &

——  PLUG-N IR
I EMITTER |

EXPLOSION TO
PROOF RANSMITTER
LECTRONICS

L

PREVENTS (ORDENSATION

SAPPHIRE WINDOW

ANALYTICAL SEHSORS

amount of time. The calibration curve for
the gas being monitored shall be user
selectable in the field through the
transmitter's front panel via a manufacturer
supplied magnet.

6. Sensor. Sensor shall be non-dispersive
infrared type using no moving mechanical
parts. Linearity and repeatability shall be
+2%LEL below 40% of full scale, and
+5%LEL at or above 40% of full scale.
Infrared emitter shall be field replacable.



“odel 4688IR-A-B-(-D-E-F-G

Includes Rainshield

1 - Standard Gases (built-in)

* Butane 0-100% LEL or 0-1.9% v/y Nete!

* Fthane 0-100% LEL or 0-3.0% v/v

* Hexane 0-100% LEL or 0-1.1% v/v

* Methane 0-100% LEL or 0-5.0% v/v

* Pentane 0-100% LEL or 0-1.5% v/v

* Propane 0-100% LEL or 0-2.1% v/v

* Propylene 0-100% LEL or 0-2.0% v/v

2 - Extended Gas Set 1 Specify gas(es) (includes
standard gases but not extended gas set 2}

* Acetone 0-100% LEL or 0-2.5% v/vv

« MEK 0-100% LEL or 0-1.5% v/v

* [sopropyl Alcohol (IPA) 0-100% or 0-2.0%v/v
e Pure Methane 0-100% v/v

* Methano!/ 0 - 100% or 0 - 6% v/v

* Joluene 0-100% LEL or 1.1%v/v

3 - Extended Gas Set 2 Specify gas(es)
(includes standard gases but not extended gas set 1)
* Butadiene 0-100%LEL or 0-2% v/v

* Fthylene 0-100% LEL or 2.7% v/v
Ethanol 0-100% or 3.3% v/v
Isobutanol 0-100% LEL or 1.7% v/v
Hexane 0-20% v/v Mo1?

Benzene 0-100% LEL or 1.2 % v/v
Xylene 0-100% LEL or 1.1v/v
4 - Other Gases (contact factory)
B: Remote Display/User Interface

«a » 8 s

1 -Display integral with transmitter

2 -Remote display/user interface
vith junction box - 50’ (15.2 meters) max
>paration

. Diaital Protocol

1 - RS-485 Mot

2 - RS-232

D: Relays (non-failsafe mode of operation)
1 - None

2 - All Normally Open (NO)

3 - All Normally Closed (NC)

4 - Alarm NO, Fault NC

5 - Alarm NC, Fault NO

E: Optics Material
1 - Nickel Plated aluminum
2 - Stainless Steel

F: Rating N2

|17 - Non CENELEC approved transmitter
2 - CENELEC approved transmitter
G: Rainshields
1 - Standard
2 - Flowcell (Nitrile O-ring)
3 - Flowcell (Viton O-ring)
4 - Flowcell (ethylene propylene)
Ordering Notes
* Not available for acetylene or H,
1. %v/vis in air
2. Not for %LEL appiications
3. RS/485 includes 120€) termination resistor which is user
removable,
4. "CENELEC approved” covers transmitter only. CENELEC

‘oproved enclosure includes metric conduit seal fitting; non-
ENELEC approved enclosure includes NPT conduit seal fitting.

Accessories Optical Bench Assembly
¥

Part # Description

077-0120  magnetic screwdriver

096-2201 RS-485 Termination Mirror Housing
Boafd ::::d::’zﬂ 096-2158
096-2191 1/4 turn flowcell Nete 2
(Requires Gas Test Adaptor,#096-
2192) =
074-0321  Rainshield : : Inser Filter
096-2192  Gas Test Adaptor .; P on-2aTd
096-2289  Bump Test Adaptor sl
096-2187  Zero Adjustment Kit e
(includes regulator, =
tubing, and carryipg z Rain Shickd Cage
case - does NOT include /N 074.0340
methane "bump gas")
096-2190 Gas test kit (2 ft tubing,
zero air and methane )
“bump” gas”, cal L,
adaptor, regulator, and
carrying case)
096-2215 Parex dust filter (for g::;s F;':: 2
rainshield) pack of 5
096-2214 Porex dust filter (for
sensor) pack of 5
077-0161 Emitter replacement tool e
096-2193 IR Emitter (plug-in,

includes emitter
replacement tool)

GasPlus Alarm System

Engineered to handle difficult
industrial enviroments yet
incredibly easy to operate and
maintain, the Gas Plus Alarm
System provides visual and
audible local alarm
annunciation in a rugged steel
enclosure.

Designed for easy use and
maintenance, the Gas Plus
Alarm System can be equipped
with either the Scott
Instruments Model 4600 Gas
Plus Universal Toxic Gas
Transmitter, the Model 4688IR
Infrared Combustible Gas Transmitter,
or the Model 4679IR CO, transmitter.

Built-in strobe lights and an 80 db :
horn respond to two levels of alarm to quickly alert
personnel of dangerous, build-ups of toxic or
combustible gas. Three 10 amp relays provide additional
response support for your facility, and a front panel light
provides continuous visual indication of system status.

%T’”}

E
E

The built-in 110 Vac power supply provides simple plug-
in electrical connection. Since all system adjustments
are non-intrusive, the rugged painted or stainless steel
enclosure never needs to be opened after installation.

See the Alarm System datasheet for more information.



Installation Drawings

GENERAL Electrical Current Sinking Mode
Sensor Type Non-dispersive infrared SHSHES 781
Detection Range See “Ordering Information” . Lag-28voe
Linearity __ + 2% below 40% full scale e

RS-232 Tx [RS-485 Al-)
RS-232Rx; RS-485 (+)

+ 5% from 40% to 110% full scale
+ 2% below 40% full scale

Repeatability

+ 5% from 40% to 110% full scale Current Sourcing Mode
Response Time - T90 < 5 seconds (without Sxdataids

rainshield) @EesEs TB1
StartUp Time _ 30 seconds "‘”I"t‘\&n.nm

. N Gnd

Self-Diagnostic Test _ 2x per second s20mA
Calibration Span: none (factory set) g dhbunpreduic i

Zero: every 3 to 6 months
User Interface __ Non-intrusive via magnet Alarm Relay Connections
Display 4 digit LCD with user-adjustable !

contrast. Numeric display of gas
concentration and faults; icons
for alarms, lock, and inhibit

Weight _ 6.5 1Ibs (3.0 kg)
Warranty ) _ 2 years Dimensions
OUTPUTS .
: 2) 34" 1
Analog ~____lIsolated, 4-20mA, max loop load RIS RPT i e N M
900ohms at 24 VDC (current THE JUNCTION BOX (IF OPTION IS
F CROERED} ‘\
source or sink) \ i
Programmable Fault 2.4t0 4.0mA
Programmable Inhibit ___ 1.5t0 20.0mA

Programmable Loop Test 1.0 to 20.0mA

Digital RS/485 or RS/232 using Modbus
RTU or Modbus ASCII protocol

Relay (optional) 3 SPST relays (2 concentration, 1
fault), 5A at 250 VAC. User-
selectable latching/nonlatching,

MOUNTING
SURFACE

5e
C

AN

energized/de-energized, set/reset X A ] J
delay, and set/reset point E_’g'lw‘“"" e } o
ELECTRICAL HOLES |
Input Voltage ~_18-27VDC | |
Power Consumption ___ 3.1W, nominal / 6.0W, max | l
Connections 3Rvswres or 4fw|res (lwnh.RSMSS or e 4067 163} ——— L e PP
Av\ié(ﬂ con zg:uratlon ), 18-22 R i
nomina
RFI/EMI B certified to EN50082-1 2.38" DIA
Bump Test Adaptor - *
ENVIRONMENTAL PIN. 096.2988 | {60mm}
Operating Temp_ __ -40°F to 140°F {-40°C to 60°C) !
Operating Humidity 0 to 100% RH
—
ENCLOSURE :H;Ij ga
Enclosure Material _ Copper-free cast aluminum, baked _3_,%
epoxy finish
Optical Bench Material __ Stainless steel or electroplated 18" NPT x #4"
aluminum Barbed Fitting
APPROVALS '
Enclosure _ _____ Explosion proof; UL/FM/CSA, Class

1 Group B,C,D /Class 2, GroupE, F
/Class 3, NEMA-4X, NEMA-7B, C,D;
NEMA-9 E,F.G; IP66

System ~ ETL listed to UL2279 and UL3111-1
{Class 1, Div 1, Group B,C,D ),
CE Marked
CSA approved to Class 1, Zone
1,Groups lIB+H2;Class |, Groups

Represented by:

E.F.-&G; Class Il DS-4688-IR 08-02

tqca CENELEC approved to EExdlibl lc T8 Tgl| Free US and Canada
o 1-800-872-8008

251 Welsh Pool Rd., Exton, PA 19341

{PH) 610-363-5450 * (FAX) 610-363-0167
scorr {email) info@scottinstruments.com

INS TRUMENTS (WEB) www.scottinstruments.com

Scott
Technologies, Inc.
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LEVEL TRANSMITTERS

'\M E“I-EK® giﬁ% ?’II\Q[:)GDFUCTS

BULLETIN DB-575
PART #K796422

Model 575 Submersible Level Transmitter

FEATURES

& Solid state semiconductor
sensor for accuracy and
reliability

& Rugged 316 stainless
steel housing with
excellent environmental
protection

& Easy to install and use

< Removable, nonclogging
snub nose end protects
sensing elements

& 2 wire 4-20 mA output

& Vented to the atmosphere
through the surface end of
the cable

& Reverse polarity and surge
protected

& Lightning protectors
available

DESCRIPTION

The Model 575 Submersible Level
Transmitter is specially designed to
provide the convenience of direct
submergence in many type of liquid
for quick, accurate and reliable level
measurement. The simple design and
rugged construction of this solid state
instrument provide long lasting service
with virtually no maintenance.

The Model 575 Transmitter indicates
the level of liquid by continuously
measuring hydrostatic pressure via
its sensing element, an ion implanted
silicon semiconductor chip with integral

EFFECTIVE: 7/00

U.S. GAUGE - PMT PRODUCTS 820 Pennsylvania Bivd., Feasterville, PA 19053 U.S.A. » TEL: (215) 355-6900 » FAX: (215) 355-2937 »

APPLICATIONS

Tanks

& Ponds

& Rivers

¢ Lakes

& Water wells
< Landfills

Flood channels

Wheatstone Bridge circuit. Once the
sensor measures the pressure, the data
is transmitted by a 4 to 20 mA output
signal. This design provides for
excellent linearity and repeatability,
low hysteresis and long term stability.
The Model 575 is easy to install, too.
Simply lower the transmitter into a
vessel or well. It's that easy. All the
electronics are mounted in a sub-
mersible 316 stainless steel housing.
A special cable support bracket is also
available. This gives extra stability to the
transmitter when used with longer

MODEL 575 TRANSMITTER

lengths of cable or when used in an
agitated liquid.

The transmitter is available calibrated
for any span needed, from 0 to 3 psi or 0
to 0.2 bar (Oto 7 feet or 0 to 2.1 meters
of water) to 0 to 300 psi or O to 20 bar (0
to 690 feet or 0 to 211 meters of water).

To complete your liquid level
measurement and control system, use
the AMETEK Model DMC Digital Meter/
Controller with the Model 575
Submersible Transmitter.

SUPERSEDES: 10/97

www.amelekusg.com



Model 575 Submersible Level Transmitter

SPECIFICATIONS

FEET OF WATER: 0/14, 0/35, 0/69, 0/138,
0/230, 0/345, 0/460, 0/690

METERS OF WATER: 0/4, 010, 0/21, 0/42,
0/70, 0/105, 0/140, 0/210

BAR: 0/0.4, 0/1, 0/2, 0/4, 0/7, 0/10, 0/14, 0/20

PSI: 0/6, 0/15, 0/30, 0/60, 0/100, 0/150,
0/200, 0/300

QUTPUT: 4-20 mA, 2 wire, current limited to 30
mA DC

POWER SUPPLY: 12 to 40 VDC with reverse
polarity surge protection; Limit to 28 VDC for
CSALS.

LOOP RESISTANCE: 1400 ohms maximum at
40 volts

TEMPERATURE RANGE:
Ambient Operating: CSA intrinsically safe T3C

= 32° to 104°F (0° to 40°C)
Storage: -40° to 176°F (-40° to 80° C)

OVERRANGE EFFECT: £0.15% full scale at
300% of maximum range

ACCURACY: £0.25% full scale, BFSL
(including linearity, hysteresis and repeatability);
+0.50% full scale (6 psi range only)

ZERO OFFSET: +0.50% full scale set at 25°C
SPAN: +0.50% full scale set at 25°C
TEMPERATURE EFFECTS:

Compensated: 32° to 122°F (0" to 50°C);
Maximum +1% URL output change for £25°C
temperature change within compensated range
when calibrated at 25" C

POWER SUPPLY EFFECT: £0.005% full scale
per volt

CONSTRUCTION:
Diaphragm: Type 316L stainless steel

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

Housing Type: 316 stainless steel
Nut/Washer Type: 316 stainless steel
Cable Grommet: Viton

Housing O Ring: Viton

Cable Jacket: Polyurethane

Snub Nose: Nylon 6/6, removeable (1/2 inch
NPT)

MEDIA COMPATIBILITY: Reference materials
of construction

ELECTRICAL CONNECTION: Attached 20
gauge polyurethane shielded cable. Unspliced
lengths available up to 5000 ft. (1662 m)

WEIGHT: 1.0 Ib. (454 g)

APPROVALS: Meets CSA requirements for
intrinsically safe operation in hazardous
locations as designated by Class |, Div 1,
Groups A, B, C & D and Class Il, Groups E, F &
G. Temperature Code T3C (when used with
approved barrier)

ORDERING INFORMATION

MODEL NUMBER

Example:

575-5-B-0015-N-L-S

(100 Ft. of Cable)

Model 575 snubnose submersible
transmitter,12-28 VDC input, 4-20
mA output, to measure 15 psi,
standard nut, cable electrical
connection, 316L stainless steel
diaphragm, silicone fill, 100 ft. of
cable

820 PENNSYLVANIA BLVD., FEASTERVILLE, PENNSYLVANIA 19053 U.S.A
TEL: (215) 355-6900 = FAX: (215) 355-2937 = www.ametekusg.com

(180 900155550

75-5-B-0015-N-L-S (100 Ft. of Cable)

SENSING PORT

S = Snub nose
INPUT/OUTPUT

B = 12-28 VDC/4-20 mA

Consult factory for avalability of different input/output options
RANGE

0006 = 0-6 psi/0-0.4 bar (0-14 ft./0-4.2 m water)
0015 = 0-15 psi/0-1 bar {0-35 ft./0-10.5 m water)
0030 = 0-30 psi/0-2 bar (0-69 ft./0-21.1 m water)

0060 = 0-60 psi/0-4 bar (0-138 ft./0-42.2 m water)

0100 = 0-100 psi/O-7 bar (0-230 ft./0-70.3 m
water)

0150 = 0-150 psi/0-10 bar (0-345 ft./0-105.4 m
water)

0200 = 0-200 psi/0-14 bar (0-460 ft./0-140.5 m
water)

0300 = 0-300 psi/0-20 bar (0-690 ft./0-211.0 m
water)

Calibrated ranges can be specified after the model code; the

fic range should be between the upper and lower ranges in

eqory selected.

ELECTRICAL CONNECTION

N = Standard nut/cable

R = Cable support with standard nut/cable

C = Conduit adapter

DIAPHRAGM

L = 316L stainless steel

FILL

S = Silicone oil

Others = Consult factory for availability.

CABLELENGTH

(Specify length in feet)

NOTE: For maximum rehabibly and long term performance,
AME TEK recommends the use of a ightring protector with this
fevel transmitter. For ordering information consull laclory

AMETEK"

U.S. GAUGE » PMT PRODUCTS
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