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Safety Precautions

1.1

1.2

This manual includes the following symbols to indicate potentially dangerous conditions. Read
the manual carefully and know when these conditions exist. Then, take the necessary steps to

protect personnel and the equipment.

A DANGER

This symbol warns of immediate hazards that will result in severe personal
injury or death.

/N WARNING

This symbol refers to a hazard or unsafe practice that can result in severe personal
injury or death.

/N CAUTION

This symbol refers to a hazard or unsafe practice that can result in personal injury or
product or property damage.

Electrical Shock and Arc Flash Can Cause Severe
Personal Injury or Death

High voltage in transfer switch components presents serious shock hazards that can result in
severe personal injury or death. Read and follow these suggestions:

» The Operator must always keep the transfer switch cabinet closed and locked.

* Make sure only authorized personnel have the cabinet keys.

« All service and adjustments to the transfer switch must be performed only by an electrician
or authorized service representative.

Whenever closed transition is used, approval to parallel with the local electric utility
must be obtained.

General Precautions

Refer to NFPA 70E Standard for Electrical Safety in the Workplace to be sure the proper
personal protective equipment (PPE) is worn around this product.

Follow these guidelines while working on or around electrical equipment.

* Place rubber insulated mats on dry wood platforms over metal or concrete floors when
working on any electrical equipment.

* Do not wear damp clothing (particularly wet shoes) or allow skin surfaces to be damp when
handling any electrical equipment.
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Remove all jewelry when working on electrical equipment.
Wear safety glasses whenever servicing the transfer switch.
Do not smoke near the batteries.

Do not work on this equipment when mentally or physically fatigued, or after consuming
alcohol or any drug that makes the operation of equipment unsafe.

/\ WARNING

Incorrect service or replacement of parts can result in death, severe personal injury,
and/or equipment damage. Service personnel must be qualified to perform electrical
and/or mechanical service.

1.3  Utility-To-Generator Set Applications

If the cabinet must be opened for any reason:

1.
2.
3.

Move the operation selector switch on the generator set to STOP.
Disconnect the battery charger.

Disconnect the starting batteries of the generator set or sets (remove the ground [-] lead
first).

Remove AC power to the automatic transfer switch. If the instructions require otherwise,
use extreme caution due to the danger of shock hazard.

/\ WARNING

AC power within the cabinet and the rear side of the cabinet door presents a shock
hazard that can cause severe personal injury or death. With the breaker in the OFF
position, the line side lugs are still energized.
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Introduction

2.1

This is an open transition transfer switch. With an open transition switch, there is never a time
when both sources are supplying power to the load. This manual includes information on the
following types of Residential Safety Switch (RSS) transfer switch installations.

+ RSS with controller: the RSS transfer switch with an Automatic Transfer Switch (ATS)
control includes an operator panel located behind the hinged panel in the upper left hand
corner on the front of the enclosure. Access to the control can be obtained by removing the
controller cover screw. The door panel must be removed to gain access to transfer switch
components.

* RSS without controller, one circuit breaker: access to the circuit breaker can be obtained
by removing the outer door panel. An internal panel must be removed to gain access to
transfer switch components.

Refer to the wiring diagrams at the end of this manual for specific information about switch
configuration.

Use normal and necessary safety precautions before starting any service procedure. Identify all
hazards by referring to the Safety Precautions portion of this manual and by observing all
warnings and cautions within the manual. Whenever you are troubleshooting, remember that the
generator set, the transfer switch, and the utility power source are all interdependent.

About the Manual
This manual covers models produced under the Cummins® and Cummins Power Generation
(CPG) brand names.

This manual provides information necessary for the operation, installation, and service, of the
transfer switch(es) identified on the cover of this manual. This manual also includes parts
information.

This manual provides information necessary for operation of an RSS transfer switch with a
control.

The RSS transfer switch with a control includes an operator panel located behind the hinged
panel in the upper left hand corner on the front of the enclosure, as shown in Figure 1.

This manual contains service procedures for RSS transfer switches.

» Section 4 describes the basic operation of a transfer switch and provides information on
model identification and how to obtain service.

» Section 7.3 provides information on how to troubleshoot transfer switches that include a
controller, see Figure 2.

« Section 7.4 provides information on how to troubleshoot transfer switches that include a
circuit breaker but do not include a controller, see Figure 3.

+ Section 8 provides information on servicing the transfer switch.
* Appendix A includes parts information.
* Appendix C includes transfer switch wiring diagrams.

Refer to the schematic and wiring diagrams at the end of this manual for specific information
about transfer switch configuration.
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Use normal and necessary safety precautions before starting any installation or service
procedure. Identify all hazards by referring to the Safety Precautions portion of this manual and
by observing all warnings and cautions within the manual. Whenever you are installing or
troubleshooting, remember that the generator set, the transfer switch, and the utility power
source are all interdependent.

N

No.

Description

The Operator Panel is Located Behind The Hinged Door

FIGURE 1.

RSS TRANSFER SWITCH

A045M928 (Issue 6)



1-2015 2. Introduction

FIGURE 3. RSS TRANSFER SWITCH WITHOUT CONTROLLER, ONE BREAKER WITH DOOR
PANELS REMOVED

2.2 Transfer Switch Application

Transfer switches are an essential part of a building’s standby or emergency power system. The
utility line (normal power), is backed up by a generator set (emergency power). The transfer
switch automatically switches the electrical load from one source to the other.
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The load is connected to the common of the transfer switch, see Figure 4. Under normal
conditions, the load is supplied with power from the utility (as illustrated). If utility power is
interrupted, the load is transferred to the generator set (genset). When utility power returns, the
load is re-transferred to the utility. The transfer and retransfer of the load are the two most basic
functions of a transfer switch.

——
|
|
|
|
|
|
L——
Number Description Number Description
1 Utility (Normal Power) 4 Over Current Protective Device
(Customer Supplied)
2 Over Current Protective Device 5 Generator Set (Emergency Power)
(Customer Supplied)
3 Load

2.3

FIGURE 4. LOAD TRANSFER SWITCH (TYPICAL FUNCTION)

Transfer Switch Function

Transfer switches are an essential part of a standby power system. The utility (normal power
source) is backed up by a generator (emergency power source). Should the utility fail, the
transfer switch automatically switches the electrical load from the utility to the generator. When
utility power returns, the transfer switch automatically switches the electrical load back to the
utility.

Automatic transfer switches, capable of automatic operation without operator intervention,
perform the basic function of transferring the load to the available power source. A controller
monitors each source for allowable voltage and frequency range.

Automatic transfer switches, capable of automatic operation without operator intervention, are
designed for utility-to-generator applications. In utility-to-generator applications, a transfer switch
performs the following functions:

1. Senses the interruption of utility power.

2. Sends a start signal to the generator.
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N o o bk~ ow

Senses generator power is available.
Transfers the load to the generator.
Senses the return of utility power.
Retransfers the load to the utility.

Sends a stop signal to the generator.

‘ Models with integral control. \

2.4 Model Identification

Identify your model by referring to the Model and Specification number as shown on the

nameplate. The nameplate also includes electrical characteristics.

2.4.1 Transfer Switches with a Controller

The nameplate for transfer switches with a controller is located inside the cabinet, on the upper
right side, see Figure 5 for the RSS100 transfer switch and Figure 6 for the RSS200 transfer

switch.

FIGURE 5. RSS100 WITH CONTROL DISPLAY NAMEPLATE BREAKER

CUMMINS ONAN

Model Mo, R3S100-6634
Modele

Serial No.

Serie

Current Rating: 100 AMPS
Yoltage Rating: 740 VAL IPH
Poles: 2

Frequency 60Kz
fgplication Utility To
Generator

Enclosure Rating: Type 3R
Wiring Dogram :  0830-3283
[nterconnection

Diagram : 0630-2252
Qutling Drowing ; 0500-4502

Use Copper Or Alumium Wre For

Power Connections

Use 60°C Rated Wire #14 Ta
] AWQ

Use 75°C Rated Wire 1/0 AWG
And Larger

Control circuit wiring must be
installed in conduit. Do not
instal I in conduit with A€
power wiring.

[n mlor Electrical Equipment Only
Paur Material Electrique Seulement
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2.4.2

CUMMINS ONAN

Model No. RSS200-8635
Maodele

Serial Moo

Serie

Current Roting: 200 AMPS
Yoltage Rating: 240 VAC IPH
Poles: ?

Frequency : b0Hz
Application : Utility To
Generator

Enclosure Roting: Type 3R
Wiring Dagrom : 0630-3285
Interconnection

Dingram 1630-2252
Cutline Drawing : 0500-4303

Use Copper Or Alumrum Wire For
Power Connections

Use 60°C Rated Wire $14 To
AN

Use 75°C Rated Wire 170 AWG
And Larger

Control circuit wiring must be
installed in conduit. Do net
install in conduit with AC
power wiring.

[u pror Electrical tquipment Only
Pour Mataricl Elactrique Seulement

FIGURE 6. RSS200 WITH CONTROL DISPLAY NAMEPLATE BREAKER

Transfer Switches without a Controller

The nameplate for transfer switches without a controller, one circuit breaker, is located inside
the cabinet, on the lower left side, see for the RSS100 transfer switch and for the RSS200

transfer switch.
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CUMMINS ONAN

todz | No. RES100-6634

Mode ¢

Serial No.

Serie

Current Roting: 'Immp.
Woltage Rating: 240 VAC IPH
P ?

oles:

Frequency : 60Kz
fpplication : Utility Te
Generaotor

Enclosure Reting: Type 3R
Wiring Diagram © 0630-3345
Interconnection

Diagram : 0630-3518
Qutline Drawing :

Su'r@ble for use as servica
equipment.

Use Copper Or Auminum Wiz For
Power Connsctions

Use 60°C Rated Wire #14 To

#1 A%
Use 75°C Rated Wire 110 ANG
And Larger

Contral cireuit wiring must be
installed in conduif. Do nof
insgtall in conduit with AC
power wiring.

Suitoble only for use with
Cummins generatar models GSAA,
GSBA and GSBB.

This transfer switch is rated
far vse on o circuit capable of
delivering not more fhen

10,000 rms symmetrical

amperes, 240 volts maximum.

Continucus load current not
to exceed 80 percent of switch

rating.

FIGURE 7. RSS100 WITHOUT CONTROL DISPLAY NAMEPLATE, TWO CIRCUIT BREAKERS
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CUMMINS ONAN

Model Ho.

Modele

derial No.

Serie

Current Reling: 200 AMPS

Voltage Ruting: 240 VAC IPH

Poles: ?

Frequency : 60H:

Application : Utility To
Generator

Enclosure Rating: Type 3R

Wiring Diwgram © QB630-338%

Interconnection

Biagram : 9630-3518

Outling Drawing: 0500-4824

Suitable for uss &5 serviee squipnent

- UTLITY source only. An additiond

docomnact must bo readly evedable

for the altemate sowee, uness the

dtemete source is an Bccesshle
water @ e bR

mt dosn. ey

Usa Copper Or Alurium Wire For
Pawer Connections

Use 60°C Raled Wire #14 To
UG

Use 757C Rated Wire 1/0 4G
find Larger

Control circuit wiring must be
installed in conduit. Do not
install in conduit with AC
power wiring.

Suitable only for use with
Cummins generator moedels GSAA,
65BA and GSAE.

This transfer switch is roted
for use on o circuit capable of
delivering not mere than
10,000 rms symmetrical
amperes, 240 valts moximum.
Continvous load current not
to exceed 80 percent of switeh
rafing.

FIGURE 8. RSS200 WITHOUT CONTROL DISPLAY NAMEPLATE, ONE CIRCUIT BREAKER

2.5

Manufacturing Facilities

NORTH AMERICA

EMEA, CIS

ASIA PACIFIC

Cummins Power Generation Limited
1400 73rd Ave. NE
Minneapolis, MN 55432 USA

Cummins Power Generation Limited
Columbus Avenue

Manston Park

Manston, Ramsgate

Kent CT12 5BF

United Kingdom

Cummins Power Generation Limited
10 Toh Guan Road #07-01

TT International Tradepark
Singapore 608838

Phone +1 763 574 5000
Toll Free +1 800 888 6626
Fax +1 763 574 5298

Phone +44 1843 255000
Fax +44 1843 255902

Phone +65 6417 2388
Fax +65 6417 2399

BRAZIL

CHINA

INDIA

Rua Jati, 310, Cumbica
Guarulhos, SP 07180-900

Cummins Power Generation
2 Rongchang East Street,

Cummins India Ltd,
Power Generation Business Unit,

Brazil Beijing Economic — Technological Plot No B-2, SEZ Industrial Area,
Development Area Village-Nandal & Surwadi, Taluka-
Beijing 100176, P.R.China Phaltan
Dist- Satara, Maharashtra 415523
India
10 A045M928 (Issue 6)
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Phone +55 11 2186 4195 Phone +86 10 5902 3000 Phone +91 021 66305514
Fax +55 11 2186 4729 Fax +86 10 5902 3199

LATIN AMERICA MEXICO

3350 Southwest 148th Ave. Eje 122 No. 200 Zona Industrial

Suite 205 San Luis Potosi, S.L.P. 78395

Miramar, FL 33027 Mexico

USA

Phone +1 954 431 551 Phone +52 444 870 6700

Fax +1 954 433 5797 Fax +52 444 824 0082

2.51 How to Obtain Service

When a product requires servicing, contact your nearest Cummins Power Generation distributor.
To locate your local Cummins Power Generation distributor, refer to www.cumminspower.com
and select Distributor Locator. When contacting your distributor, always supply the complete
model, specification, and serial number as shown on the nameplate.

To contact your local Cummins Power Generation (CPG) distributor in the United States or
Canada, call 1-800-888-6626 (this automated service utilizes touch-tone phones only). By
selecting Option 1 (press 1), you will be automatically connected to the distributor nearest you.

If you are unable to contact a distributor using the automated service, consult the Yellow Pages.
Typically, our distributors are listed under:

» Generators-Electric,

* Engines-Gasoline or Engines-Diesel, or
» Recreational Vehicles-Equipment,

» Parts and Service.

If it is necessary to contact a distributor regarding the transfer switch, always give the complete
Model and Serial number. This information is necessary to properly identify your unit among the
many types manufactured.

+ For models with a controller, a model and serial number label, see Figure 9 is located on
the back of the controller cover. To view the label, remove the screw securing the
controller cover and open the cover, see Figure 10.

* For models without a controller, a model and serial number label is located on the inner
panel. To view the label, remove the outer panel, see Figure 11.

Model No.

Serial No.

FIGURE 9. MODEL AND SERIAL NUMBER LABEL

A045M928 (Issue 6) 11
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Number

Description

1

Screw to be removed

2

Panel Cover

FIGURE 10. OPERATOR PANEL COVER

Number

Description

1

Screw to be removed

FIGURE 11.

TRANSFER SWITCH WITHOUT CONTROLLER

12
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2.5.1.1 Locating a Distributor

In North America

Telephone +1 800 888 6626 (this is an automated service for touch-tone phones only) to
contact the nearest Cummins Power Generation distributor in the United States or Canada.
Select Option 1 (press 1), to automatically connect to the nearest distributor.

If unable to contact a distributor using the automated service, consult the Yellow Pages.
Typically, distributors are listed under:

GENERATORS — ELECTRIC or
ENGINES — GASOLINE OR DIESEL

If unable to arrange a service or resolve an issue, contact the Service Manager at the nearest
Cummins Power Generation distributor for assistance.

When contacting the distributor, always supply the complete Model, Specification, and Serial
Number as shown on the product nameplate.

Outside North America

Refer to power.cummins.com and select Distributor Locator, or send an email to
ask.powergen@cummins.com.

A045M928 (Issue 6) 13
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3  Description

This section describes how the basic components of a transfer switch function.

3.1 Transfer Switch with Control

Figure 12 shows the operator panel used with transfer switches with a control. The panel's
features are divided into two groups:

* ATS Status LEDs

* Membrane Pushbuttons

A045M928 (Issue 6) 15
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¢
Cummins Onam
7
No. Description No. Description
1 Test Activity LED Override Pushbutton
2 Generator Power Available 7 Utility Power Connected
LED LED
3 Generator Power 8 Test Pushbutton
Connected LED
4 Active Set or Programmed 9 Utility Power Available LED
Exercise LED
5 Set Exercise Pushbutton

FIGURE 12. CABINET DOOR (SHOWN WITHOUT HINGED COVER)

16
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1-2015 3. Description

3.1.1 ATS Status LEDs

The operator panel includes six LEDs that provide Automatic Transfer Switch (ATS) status
information.

« Utility Power Available: this green LED is lit when the utility power source has acceptable
output voltage.

* Generator Power Available: this amber LED is lit when the Generator power source has
acceptable output voltage and frequency.

Both power source LEDs can be lit simultaneously.

« Utility Power Connected: this green LED is lit when the transfer switch is connected to
utility power which is supplying power to the load.

If this LED is flashing, it means that the transfer switch has failed to connect to or
disconnect from utility power, when commanded by the control.

« Generator Power Connected: this amber LED is lit when the transfer switch is connected
to the generator set which is supplying power to the load.

If this LED is flashing it means the transfer switch has failed to connect to or disconnect
from the generator set, when commanded by the control.

« Test: this amber LED is lit when there is an active test period. It flashes twice per second
when the Test pushbutton is pressed to set or cancel a test period.

» Exercise: this amber LED is lit when repeat exercise periods are set. It flashes twice per
second when the Set Exercise pushbutton is pressed to set or cancel an exercise. It
flashes once per second during an active exercise period.

3.1.2 Membrane Pushbutton

The operator panel includes three membrane pushbuttons.
* Test: the Test pushbutton is used to start or cancel a test period.

» Override: the Override pushbutton is used to terminate or bypass some time delays, to
stop the Power Connected LEDs from flashing as a result of a failure to connect to or
disconnect from a power source, and to cancel an active exercise period.

+ Set Exercise: the Set Exercise pushbutton is used to enable or disable repeatable
exercise periods using the exerciser. The exerciser is built into the controller. The exercise
period runs for 20 minutes and it repeats every 28 days when an exercise is enabled.

3.2 Control Time Delays

For transfer switches with an operator panel, the transfer switch control uses various time
delays to break from one power source and connect to the other source.
In the following descriptions of time delays, it is important to remember that:

* When the transfer switch is connected to the Normal side, it is connected to the Utility
power source.

+ When the transfer switch is connected to the Emergency side, it is connected to the
Generator power source.

A045M928 (Issue 6) 17
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3.2.1

3.2.2

3.2.3

3.24

Time Delay Engine Start (TDES)

This time delay prevents the generator set from starting during brief utility power interruptions.
This timer starts the instant the ultility fails, as detected by the Undervoltage Sensor.

When the control senses a utility failure, the control starts the Time Delay Engine Start (TDES)
timer. This time delay is set to 3 seconds.

If utility power returns while the TDES timer is active, the timer is reset. When the timer expires,
the control signals the generator set to start. The timer is not reset until utility power returns. If
the Override pushbutton is pressed while the TDES timer is active, the TDES timer is
immediately terminated and the control signals the generator set to start.

Time Delay Engine Cooldown (TDEC)

This time delay allows the generator set to cool down (under no load conditions) after the switch
returns to utility power.

The Time Delay Engine Cooldown (TDEC) starts timing when the load is retransferred to utility
power. This time delay is set to 10 minutes.

When the TDES expires, the stop signal is sent to the generator's control to shut down the
generator and the timer is reset. Pressing the Override pushbutton has no effect on this time
delay.

Time Delay Normal-to-Emergency (TDNE) (Transfer)
This time delay allows the generator set to stabilize before the load is applied.

While connected to the utility, this time delay starts after utility power fails and the generator set
becomes available (the amber Generator Power Available LED is lit). This time delay also starts
after the generator set becomes available when a with load Test or Exercise period is activated.

The time delay is set to 5 seconds. If the generator set fails any time during a TDNE, the
control resets the timer and restarts it once the generator set is again available.

If the Override pushbutton is pressed while the TDNE timer is active, the TDNE is terminated
immediately and the control transfers the load to the generator set.

Time Delay Emergency to Normal (TDEN) (Retransfer)

While connected to Generator power, this time delay allows utility power to stabilize before the
load is transferred back (retransferred) to the utility. This delay also allows the generator set to
operate under load for a minimum amount of time before transferring the load back to utility
power.

This time delay starts with the transfer switch connected to the generator set and after the utility
becomes available following an outage (the green Utility Power Available LED is lit). This time
delay also starts when an active Test or Exercise period is ended. After the delay, the transfer
switch can retransfer the load to the utility power source.

The time delay is set to 10 minutes. If the utility fails any time during this time delay, the control
resets the timer and restarts it once utility power becomes available. If the generator set fails at
any time during this time delay while power is available, the timer expires and the normal
retransfer sequence takes place.

If the Override pushbutton is pressed while the TDEN timer is active, the TDEN timer is
terminated immediately and the transfer switch retransfers the load back to the utility.

18

A045M928 (Issue 6)



1-2015

3. Description

3.3

Transfer Switch without Control

For transfer switches without an operator panel, the service entrance transfer switch is operated
by the controller on the generator. Figure 13 shows the RSS transfer switch without a controller.

O]

o

\

& b B0

No. Description No. Description

1 Mounting Screw(s) Ground Lugs

2 Bus Bar Switch Mechanism Neutral Bus Bar

3 Interface Bus Bars Battery Charger

4 Bus Bar Mounted Long End 10 Relay Coil (K1)

to Breaker

5 Circuit Breaker 11 Switch Mechanism
6 Neutral Bar Assembly 12 Insulated Standoff

FIGURE 13. SERVICE ENTRANCE RSS TRANSFER SWITCH WITHOUT CONTROLLER
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FIGURE 14. CONTROL PANEL

41 Transfer Switches with an Operator Panel

The transfer switch provides three operator pushbuttons and six LEDs that indicate operation
status.

To access the operator panel, remove the screw securing the panel cover and open the cover
(see Figure 15).
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Number Description
1 Screw to be removed
2 Panel Cover

FIGURE 15. OPERATOR PANEL COVER

4.2 Override

The Override pushbutton is used to;

Terminate the following system time delays:
» Time Delay Engine Start (TDES)
» Time Delay Normal-to-Emergency (TDNE)
» Time Delay Emergency-to-Normal (TDEN)

Stop the Utility Power Connected LED from flashing as a result of a failure to connect to or
disconnect from the utility when commanded.

Stop the Generator Power Connected LED from flashing as a result of a failure to connect
to or disconnect from the generator set when commanded.

Cancel an active exercise period.

The engine cool down, TDEC, time delay is not affected by pressing this pushbutton.

4.3 Complete System Test

A complete system test is recommended to verify that the electrical system is working properly.
Testing the system once every three months is required to make sure the transfer switch will
transfer the load to the generator set, should there be a utility power failure.

22
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To complete a system and periodic test,
1. Switch the main circuit breaker from the "ON" to the "OFF" position.
2. Make sure the following occur:
a. The generator set control receives a signal to start the generator set.

b. After the generator set starts and the TDNE expires, the load is transferred from the
utility to the generator set.

3. Switch the main circuit breaker from the "OFF" to the "ON" position.
4. Make sure the following occur:
a. After a 10-minute TDEN time delay, the load is transferred back to the utility.

b. Once the transfer switch is connected to utility power, the generator set receives a
signal to cool down the generator set.

c. After a 10-minutes TDEC time delay, the generator set stops.

When ending a test, you can bypass the re-transfer time delay, TDEN, and cause the
immediate load retransfer by pressing the Override pushbutton. The generator set
stops after the engine cooldown time delay, TDEC.

44 Generator Set Exerciser

The generator set should be run at least once every 28 days to make sure it operates properly.
The exerciser will automatically start the generator set and let it run for 20 minutes once every
28 days. The automatic exercise is set by pressing the Set Exercise pushbutton.

441 Setting an Exercise Period

The operator has to be present at the transfer switch to set the start time of the exercise. There
are two ways to start an exercise period. It can be set to start immediately and repeat at this
time every 28 days or it can be set to start 12 hours from now and repeat at that time every 28
days.

There is a 12-hour offset feature so that the operator does not have to be present at an
inconvenient time. For example, you can set the exercise at 3:00 PM so that it will start at 3:00
AM.

Step 2 below shows how to set the 12-hour offset and step 3 below shows how to set an
immediate exercise period.

1. Verify that the Exercise LED is off.

2. To set and exercise period that will start 12 hours from now and repeat every 28 days
from that time, press and hold the Set Exercise pushbutton for 5 seconds.

The Exercise LED flashes at a rate of twice per second for 5 seconds and then stays on
when the exercise period is set.

A delayed 20 minute exercise period will start in 12 hours.

The Exercise LED flashes at a rate of once per second during the exercise period.
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4.4.2

443

444

4.5

4.5.1

When the exercise period is over, the Exercise LED quits flashing and remains on to signify
that repeat exercise periods are enabled.

3. To start an immediate exercise period and have it repeat, press and hold the Set
Exercise pushbutton for 5 seconds.

The Exercise LED flashes at a rate of twice per second for 5 seconds and then stays on.

Momentarily press the Set Exercise pushbutton a second time within ten seconds and an
exercise period will start immediately.

Momentarily pressing and releasing the Set Exercise pushbutton a second time starts an
immediate 20 minute exercise period instead of waiting for 12 hours.

The Exercise LED flashes at a rate of once per second during the exercise period.

When the exercise period is over, the Exercise LED stops flashing and remains on to
signify that repeat exercise periods are enabled.

4. Record the exercise start time for future reference.

Cancelling Repeat Exercise Periods

With the control panel Exercise LED on steady, press and hold the Set Exercise pushbutton for
5 seconds. The Exercise LED flashes at a rate of twice per second for 5 seconds and then goes
out to signify that repeat exercise periods are cancelled.

Canceling an Active Exercise Period

Active exercise periods can be canceled by pressing the Override pushbutton on the control
panel.

Power Source Failure during an Active Exercise Period

If either power source fails during an active exercise period, the control immediately terminates
the exercise and proceeds with the automatic mode of operation.

Sequence of Events

The control executes a prescribed sequence of events for all transfer switch operations.

Utility-to-Generator Set Sequence of Events for Transfer
Switches with a Controller

The following describes the sequence of events for an RSS transfer switch during a utility power
failure. In this example, TDNE is set higher than zero, TDPT and TDEL are set to zero, and
phase check is not enabled.

The following steps describe what normally happens when the transfer switch is connected to
the Utility, utility power fails, and the switch transfers to the Generator (see Figure 43).

1. While the transfer switch is connected to the utility, utility power fails. The Utility Connected
LED remains lit but the Utility Power Available LED goes out.

2. The time delay engine start (TDES) begins.

3. When the TDES expires, the internal start contact closes P5-6 and P5-7, sending a start
signal to the generator set.

24
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4.5.2

4.5.3

4. When the generator set starts and produces power, the Generator Power Available LED
lights.

5. A Time Delay Normal-to-Emergency (TDNE) begins.

6. After the TDNE timer expires, the Open Normal (P5-1) and Close Emergency (P5-4) output
is grounded, energizing the K2 relay coil which closes the contacts (K2-8/K2-12 and K2-
5/K2-9) to move the transfer switch from utility to generator set. The S2 auxiliary switch
within the switch mechanism breaks the signal to the ATS operator coil (C).

7. Limit switch ASW removes the ground signal from P4-7, signaling that the transfer switch
has disconnected from utility; then the Utility Connected LED goes out and limit switch
BSW provides a ground signal to P4-8, signaling that the transfer switch has connected to
the generator set; then the Generator Connected LED lights, de-energizing the K2 relay by
opening K2-8/K2-12 and K2-5/K2-9.

8. The load is transferred to the generator.

Generator Set-to-Utility Sequence of Events for Transfer
Switches with a Controller

The following describes the sequence of events for an RSS transfer switch that occur after the
load has been transferred to the generator set and then utility power is restored. In this

example, the TDEN is set higher than zero, TDPT and TDEL are set to zero, and phase check
is not enabled.

The following steps describe what normally happens when the transfer switch is connected to
the generator, utility power returns, and the switch moves from the generator to the utility (see

Figure 44).
1. The utility returns. The Utility Power Available LED lights.
2. A time delay emergency to normal (TDEN) begins.

3. After the TDEN timer expires, the Open Emergency (P5-3) and Close Normal (P5-2) output
is grounded, energizing the K1 relay coil, closing the normally open K2 contacts (K1-8/K1-
12 and K1-5/K-9) to move the transfer switch to the utility. The S1 auxiliary switch within
the switch mechanism breaks the signal to the ATS operator coil (C).

4. Limit switch BSW removes the ground signal from P4-8, signaling the ATS has
disconnected from the generator set. The Generator Connected LED goes out and limit
switch ASW provides a ground signal to P4-7, signaling that the transfer switch has
transferred the load; then the Utility Connected LED lights, and the K1 relay coil is de-
energized, opening K1-8/K1-12 and K1-5/K1-9.

5. The control starts the Time Delay Engine Cooldown (TDEC) timer.

6. When the TDEC timer expires, the P5-6 to P5-7 contact opens, the generator set stops
running, and the Generator Power Available LED goes out.

7. The load is retransferred to the utility.

Utility-to-Generator Set Sequence of Events for Transfer
Switches without a Controller

The following describes the sequence of events for an RSS transfer switch during a utility power
failure.
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The following steps describe what normally happens when the transfer switch is connected to
the Utility, utility power fails, and the switch transfers to the generator set (see Figure 45).

1.

5.

While the transfer switch is connected to the utility, the utility power fails. After a three
second delay (TDES), the generator set control starts the generator set.

. After the generator warms up (five second TDNE), the generator control signals the relay

coil (K1), energizing the relay coil which opens K1-1/K1-9 and K1-2/K1-10 and closes K1-
7/K1-11 and K1-8/K1-12 to move the transfer switch from the Utility position to the
Generator position. The S2 auxiliary switch within the transfer switch mechanism breaks
the signal to the ATS operator coil (C).

. The K1 relay de-energizes by opening K1-7/K1-11 and K1-8/K1-12 and closing K1-1/K1-9

and K1-2/K1-10.

Limit switch ASW removes the ground signal (TB4-5), signaling the transfer switch has
disconnected from the Ultility; then the BSW limit switch provides a ground signal to TB4-6,
signaling that the transfer switch has connected to the generator set. The generator set
receives a signal to indicate the switch position on the generator side.

The load is transferred to the generator set.

4.5.4 Generator Set-to-Utility Sequence of Events for Transfer
Switches without a Controller

The following steps describe what normally happens when the transfer switch is connected to
the generator, utility power returns, and the switch moves from the generator to the utility (see

Figure 46).

1.
2.

The utility returns.

The generator set control receives a signal from TB4-1/TB4-2 of the step down transformer
to indicate that utility power is available.

. The generator set control signals the relay coil (K1), energizing the relay coil which opens

K1-1/K1-9 and K1-2/K1-10 and closes K1-7/K1-11 and K1-8/K1-12 to move the transfer
switch from the generator position to the utility position. The S1 auxiliary switch within the
transfer switch mechanism breaks the signal to the ATS operator coil (C).

. The K1 relay de-energizes, opening K1-7/ K1-11 and K1-8/K1-12 and closing K1-1/K1-9

and K1-2/K1-10 to move the transfer switch mechanism signal to the ATS operator coil (C).

Limit switch BSW removes the ground signal (TB4-6), signaling the transfer switch has
disconnected from the generator set; then the ASW limit switch provides a ground signal to
TB4-5, signaling that the transfer switch has connected to the utility. The generator set
control receives a signal to indicate switch position on the utility side.

. The load is transferred to the utility.

7. After a ten minute delay to let the engine cool down (TDEC), the generator stops.

4.6 Transfer Switch without an Operator Panel

For operation of a transfer switch without an operator panel, refer to the controller manual that
came with your GSAA, GSBA, or GSBB generator.
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5.1
5.1.1

5.1.2

5.1.2.1

Installation - Mounting

Introduction

Proper storage, installation, operation, and maintenance helps to increase the life of the transfer
switch. Installation is to be done only by licensed certified electricians.

/N WARNING

AC power within the cabinet presents a shock hazard that can cause severe personal
injury or death. Incorrect installation, service, or parts replacement can result in severe
personal injury, death, and/or equipment damage. All corrective service procedures
must be done only by technically trained and experienced personnel.

Each RSS transfer switch is factory wired and tested. Installation of the RSS transfer switch
includes the following.

* Mounting a transfer switch cabinet
» Connection of all Utility, Generator, and Load cables (covered in Chapter 3)
« Connection of low voltage signal circuits (covered in Chapter 3)
» For transfer switches with a controller, refer to Figure 51 through Figure 58.

» For transfer switches without a controller, refer to Figure 59. RSS transfer switches
without a controller are only designed to be installed with GSAA, GSBA, and
GSBB generators. Installing this transfer switch with any other generator model
will void the warranty.

Installation Overview

These installation recommendations apply to typical installations. Whenever possible, these
recommendations also cover factory designed options or modifications. However, because of
the many variables in any installation, it is not possible to provide specific recommendations for
every situation. If there are any questions not answered by this manual, contact your nearest
Cummins distributor for assistance.

Safety Considerations

The transfer switch has been carefully designed to provide safe and efficient service when
properly installed, maintained, and operated. However, the overall safety and reliability of the
complete system depends on many factors outside the control of the manufacturer. To avoid
possible safety hazards, make all mechanical and electrical connections to the transfer switch
exactly as specified in this manual. All systems external to the transfer switch must comply with
all applicable codes. Make certain all required inspections and tests have been completed and
all code requirements have been satisfied before certifying the installation is complete and ready
for service.

Verify that both power source voltages match the nameplate rating prior to installation.
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5.1.3 Equipment Inspection and Storage

Once you have received the transfer switch, inspect it for any damage. Check for damage to the
enclosure, the transfer switch, the control panel (if applicable), and the wiring harness.

Prior to installation, make sure the transfer switch is stored in a clean dry place, protected from
dirt and water. Provide ample air circulation and heat, if necessary, to prevent condensation
from gathering on the equipment. Be sure to adhere to the transfer switch storage and operating
requirements listed below.

Operating
Transfer Switch Storage Temperature Temperature Humidity
(Ambient)
RA 100A, RA 200A -22 c’Fto +158°F -4 to +140°F
(-30 °C to +70 °C) (-20 to +60 °C) Up to 90% @ 68 °F (20
-13 °F to +131 °F -4 to +131 °F )
RA 400A (-25 °C to +55 °C) (-20 to +55 °C)

5.1.4 Location

The location of the transfer switch in the existing electrical circuit varies with the application and
the type of entrance switch.

There must be a service disconnect (circuit breaker or fuses) in the power line ahead of the
transfer switch, see Table 1 through Figure 20).

A typical installation of a transfer switch with a controller is shown in Figure 19. It is a graphical
representation of the diagram shown in Figure 18.

A typical installation of a transfer without with a controller is shown in Figure 21. It is a
graphical representation of the diagram shown in Figure 20.

Cabinet dimensions and weights are listed in Table 1.

Choose a vibration-free mounting surface that supports the weight of the switch. Avoid
locations that are near flammable liquids or gases, or are hot, moist, or dusty.

/N WARNING

An electrical arc occurs during transfer that can ignite flammable vapors or gases,
resulting in severe personal injury or death. The switch must not be located near
batteries, fuel tanks, solvents, or other sources of flammable liquids or gases, or in
areas sharing ventilation with such sources.
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FIGURE 16. PARTIAL COVERAGE SYSTEM (TRANSFER SWITCH WITH CONTROLLER)
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FIGURE 17. PARTIAL COVERAGE SYSTEM (TRANSFER SWITCH WITHOUT CONTROLLER)
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FIGURE 18. TOTAL COVERAGE SYSTEM (TRANSFER SWITCH WITH CONTROLLER)
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FIGURE 19. TYPICAL WALL-MOUNT INSTALLATION (SHOWN SCHEMATICALLY IN FIGURE 18)
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FIGURE 20. TOTAL COVERAGE SYSTEM (TRANSFER SWITCH WITHOUT CONTROLLER, ONE
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FIGURE 21. TYPICAL WALL-MOUNT INSTALLATION (SHOWN SCHEMATICALLY IN FIGURE 20)
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TABLE 1. APPROXIMATE CABINET DIMENSIONS
Switch Current Height Width Depth Weight
Rating
100 Amp with 24.0in. (619 mm) 17.0 in. (433 mm) 7.4 in. (187 mm) 33 1b (15 kg)
Controller
200 Amp with 27.1in. (688 mm) 18.2 in. (463 mm) 7.4 in. (187 mm) 46 Ib (21 kg)
Controller
100 and 200 Amp 23.3in. (691.5 mm) 20.2 in. (513 mm) 7.9 in. (200 mm) 58 Ib (26 kg)
One Circuit Breaker,
without Controller

5.1.5

5.1.6

Installing Transfer Switches without a Controller that
Include a Utility Panel

Transfer switches without a controller are rated service entrance equipment. The main bonding
jumper is factory installed in the connected position between Neutral and the Ground Bus Bar.
By installing a transfer switch without a controller shown in Figure 17, the main bonding jumper
(see Figure 3-2) should be removed or moved from a connected position to a disconnected
position.

Mounting

RSS transfer switches are mounted to a wall. Follow the mounting instructions listed below and
refer to the appropriate outline drawing, Figure 61 through Figure 63, for installation
dimensions, specifications, and mounting hole patterns. Enough room must be allowed to
remove the door panel for inspection and servicing of the switch, as per NEC and local codes.

1.

Make sure that the wall where the transfer switch is to be mounted is suitable to hold firmly
the weight and size of the transfer switch, within a reasonable safety factor.

Check the location to be sure no wires or plumbing, gas, or exhaust lines run behind the
wall.

Make sure that all anchorage fasteners used to bolt the switch to wall are strong enough to
withstand the switch weight and its vibration during operation, within a reasonable safety
factor.

Use four 1/4 inch bolts for wall mounting. Measure and mark wall for drilling.

5. Install two mounting bolts in the wall for the top cabinet mounting keyholes.

6. With the shipping box standing so that the cabinet is lying down, carefully remove the top

and the foam from the shipping box.

/N WARNING

Improper lifting can cause severe personal injury. Have sufficient personnel for
lifting and mounting the cabinet.

Remove the transfer switch from the box and remove the plastic covering.

Raise the cabinet and mount it on the two mounting bolts in the wall. Provide support for
the cabinet during installation.

Install two bottom mounting bolts, but do not tighten them. (Do not remove the cabinet
support until all bolts are installed.)
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10. Push the cabinet against the wall. If the cabinet will not align flush against the wall, shim
the mounting bosses as required, using metal shims.

11. When the switch is installed on the wall, the switch cabinet should be squared up before
final fastener tightening. Make sure the installed transfer switch is square and level upon
completion of the installation.

12. Tighten all mounting bolts.

5.2 Installation - Wiring

For transfer switches with a controller, refer to Figure 3-1 for component locations. For transfer
switches without a controller, refer to Figure 3-2 for component locations.

/\ WARNING

AC voltages and currents present an electrical shock hazard that can cause severe
personal injury or death. Only trained and experienced personnel are to perform the
following procedures.

When installing conduit, observe the following precautions:

1. The RSS transfer switch includes knockouts on the bottom of the cabinet for wiring. If you
decide to drill your own holes in the top of the cabinet instead of using the
knockouts provided, cover the transfer switch to prevent accidental entry of metal
chips before beginning conduit installation.

2. If using solid conduit between the generator set and the transfer switch, install at least 2
feet (610 mm) of flexible conduit between the rigid conduit and generator set to absorb
vibration.

3. Run control circuit wiring in separate conduit from the AC wiring; otherwise, induced
currents could cause operational problems within the switch. Knockouts are available
through the bottom of the cabinet. (Refer to the switch outline drawings included in the
back of this manual.)

/\ CAUTION

Installation debris can cause equipment failure and damage. Use extreme care to keep
drill chips and filings out of the relays, contacts, and other parts of the automatic
transfer switch when mounting or connecting conduit. Screwdrivers should be used
carefully to prevent damage to components.
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Number Description Number Description
1 Control Panel 7 Ground
2 Battery Charger 8 Load Power Connections
3 Utility Power Connections 9 Terminal Block (TB2)
4 Transfer Switch 10 Relay Coils K1 and K2
5 Neutral Bar 11 Manual Operation Shaft
6 Generator Power Connections
FIGURE 22. INTERIOR COMPONENTS FOR TRANSFER SWITCH WITH A CONTROLLER
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Number Description Number Description

1 Manual Operation shaft 7 Load Power Connections

2 Circuit Breaker 8 Terminal Block (TB4)

3 Utility Power Connections 9 Battery Charger

4 Neutral Bar 10 Relay Coil K1

5 Main Bonding Jumper 11 Transfer Switch

6 Generator Power Connection

FIGURE 23. INTERIOR COMPONENTS FOR TRANSFER SWITCH WITHOUT A CONTROLLER

5.2.1 AC Connections

RSS transfer switches are supplied with screw type terminals for the Utility, Generator, Load,
and Neutral power connections. Either copper or aluminum cables can be used for AC

connections.

Connect the Utility, Generator, Load, and Neutral conductors to the clearly-marked terminals on
the transfer switch. Use a wire brush to remove any surface oxides from the cables. Verify that
all connections are correct before tightening the lugs. All lug connections must be tightened to

the proper torque values listed in Table 2 or Table 3.

Perform wiring in the following sequence:

1. Test the operation of the generator set from its own control.
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/N WARNING

Failure to prevent the generator set from starting before wiring procedures are
performed presents a shock hazard that can cause severe personal injury or death.
Disconnect generator battery (negative (-) terminal first) before proceeding.

2. Stop the generator set and remove the negative lead from the cranking battery to prevent

starting.

/N WARNING

AC voltages and currents present an electrical shock hazard that can cause severe
personal injury or death. Make sure that both AC power sources are disconnected.

3. Make sure that both AC power sources are disconnected.

4. Connect power cables of sufficient size (for lug size, see Table 2 for transfer switches with

a controller or Table 3 for transfer switches without a controller) to carry rated current from
the line, load, and generator directly to the transfer switch terminals or circuit breaker(s),
which are marked A and B. A neutral bar is standard on the switches. Tighten the terminal
lugs as indicated in Table 2 or Table 3.

TABLE 2. SCREW TYPE TERMINALS AND TORQUE VALUES FOR EXTERNAL POWER

GENERATION ON TRANSFER SWITCHES WITH A CONTROLLER

Switch Terminal Description
Size
(Amps) Utility, Generator, and Load Neutral Bar Terminals Ground Terminals
Terminals
Cables | Range of | Tightenin| No. of | Range of | Tightenin| No. of | Range of | Tightenin
Per Pole | Wire Size | g Torque | Cables Wire g Torque | Cables Wire g Torque
Sizes Sizes
100 Amp #14 to 2/0| 120 In-lbs 3 #14 t0 2/0| 120 In-lbs 2 #14 t0 1/0| 120 In-lbs
AWG (14 N-m) AWG (14 N-m) AWG (14 N-m)
200 Amp #6 AWG | 275 In-Ibs 3 #6 AWG | 275 In-Ibs 2 #14 to 1/0 | 120 In-lbs
to 300 (31 N'm) to 300 (31 N'm) AWG 14 N-m)
MCM MCM

TABLE 3. SCREW TYPE TERMINALS AND TORQUE VALUES FOR EXTERNAL POWER

GENERATION ON TRANSFER SWITCHES WITHOUT A CONTROLLER

Switch Size Terminal Description
(Amps) PP - .
Utility Circuit Breaker Utility and Load Terminals
Cables Per | Range of Wire| Tightening | No. of Cables | Range of Wire| Tightening
Pole Size Torque Sizes Torque

100 Amp 1 #4 AWG to 300 250 In-Ibs(28 1 #14 to 2/0 120 In-lbs (14
MCM N-m) AWG N-m)

200 Amp 1 #4 AWG to 300 250 In-Ibs(28 1 #6 AWG to 300 120 In-lbs (14
MCM N-m) MCM N-m)
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Switch Terminal Description
si
(Ar:‘z;s) Generator Terminals Generator Neutral Terminals Ground Terminals
Cables | Range of | Tightenin| No. of | Range of | Tightenin| No. of | Range of | Tightenin
Per Pole | Wire Size | g Torque | Cables Wire g Torque | Cables Wire g Torque
Sizes Sizes
100 Amp 1 #14 t0 2/0| 120 In-Ibs 1 #14 t0 2/0| 120 In-Ibs 4 #14 to 1/0 | 120 In-Ibs
AWG (14 N-m) AWG (14 N-m) AWG (14 N-m)
200 Amp 1 #14 to 2/0 | 120 In-lbs 1 #14 to 2/0 | 120 In-Ibs 4 #14 to 1/0 | 120 In-lbs
AWG (14 N-m) AWG (14 N-m) AWG (14 N'm)
5.2.2 Low Voltage Signal Connections
5.2.2.1 Transfer Switches with a Controller

Control wiring connections are made at terminal block TB2, located on the lower left side of the
enclosure for unit with a controller, see Figure 22.

CONTROL
RELAYS

FIGURE 24. CONTROL WIRING CONNECTIONS

5.2.2.2 Connecting the Transfer Switch to the Generator

/N WARNING

AC voltages and currents present an electrical shock hazard that can cause severe

personal injury or death. Disconnect the AC power source.

Make sure the generator set is not running and cannot be started. Disconnect the batteries and
make sure the generator set's control is in the Off position.

A minimum of three wires need to be run from the generator set to the terminal block in the
transfer switch cabinet. The connections at the terminal block (TB2) need to be made at B+,
Ground, and Remote Generator Start, refer to Figure 51 through Figure 58. Do not exceed the
maximum distance (ft) for the wire size chosen from Table 4. Make the following connections:

« Battery Positive (B+) to TB2-3
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« Battery Negative (GND) to TB2-1
* Remote Start to TB2-4

For GSAA generators, the terminal block on the generator set is not marked "Remote
Start." Use the TB1-5 connection marked "Switch Position Utility" (see Figure 57).

TABLE 4. WIRE SPECIFICATIONS

Wire Size (AWG) Distance in Feet (One Way)
16 125
14 200
12 300
10 500

5.2.2.3

Different generator sets require different start signal connections that may require the
installation of a jumper to the TB2 terminal block in the transfer switch. When needed, the
jumper is included inside the literature package shipped with the transfer switch. Refer to the
generator installation section in this manual and the interconnection wiring diagrams at the end
of this manual for information on wiring connections for your generator set.

+ If the generator set needs a ground (B-) start signal, connect a jumper from TB2-1 to TB2-
2.

« If the generator set needs a positive (B+) start signal, connect a jumper from TB2-2 to
TB2-3.

For all other generator sets where a jumper is not used, four wires must be connected between
the generator set and the transfer switch. Refer to the interconnection diagrams at the end of
this manual to determine what connections apply to your installation.

Wire resistance must not exceed 0.5 ohm per line. Use stranded or solid wire. For connection to
the screw terminal, strip the insulation back 3/8 inch (10 mm).
Remote Test Input

To add remote test, connect a normally open, dry contact between terminals 1 and 5 of TB2
(see Figure 25). Closing the contact activates the feature and opening the contact deactivates
it.

Use number 22 (0.4 mm2) to number 12 AWG (4 mm2) wire. For connection to the screw
terminal, strip the insulation back 3/8 inch (10 mm).
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[ TB2 |
Number Description Number Description
1 Ground (B-) 4 Remote Start
2 5 Remote Test
3 B+ 6 Switch Position Generator

FIGURE 25. TB2 CONNECTIONS FOR REMOTE TEST TRANSFER

5.2.2.4 Transfer Switches without a Controller

Control wiring connections are made at terminal block TB4, located on the back of the enclosure
in the lower left-hand corner (see Figure 26). Refer to Figure 59 for wire connections between
transfer switch and generator set terminals. Make sure that the wire selected does not exceed
the maximum wire size and length listed in Table 4.

FIGURE 26. CONTROL WIRING CONNECTIONS

5.2.3 Final Inspection and Cleanup
Prior to energizing the transfer switch:
1. Inspect all wiring to be certain that:
» All cabled connections are correct

« All generator start low voltage signal connections are correct (refer to Figure 51
through Figure 58 or Figure 59 for transfer switches without a controller).

» Wiring does not interfere with switch operation
* Wiring is not damaged as the door opens and closes
* Wiring does not contact sharp or abrasive surfaces

* No wiring is left loose and unconnected
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/\ CAUTION

Debris lodged in the electrical and mechanical components may result in
equipment damage. Do not use a blower to remove debris.

. Use a vacuum cleaner to remove any dust, filings, chips, or debris from the cabinet interior

and components.

. Check the lug torque values of the power connections.

Lug torque values are specified on the label inside of the enclosure and in Table 2
and Table 3.

. Double check the power supply voltages to make sure they match the voltages listed on

the nameplate (see Figure 5 and Figure 6 for transfer switches with a controller or Figure
7 and Figure 8 for transfer switches without a controller).

. Make sure that all covers and barriers are installed and properly fastened.

The mechanism is shipped in the Utility side position. For transfer switches without
a controller, the circuit breaker is shipped in the Off position.
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Transfer Switch Start-Up

This section applies only to transfer switches with a controller. For transfer switches without a
controller, refer to the GSAA, GSBA, GSBB generator Operators Manual.

The RSS transfer switch is preset at the factory to operate using default settings. The basic
control default settings are shown in Table 5. The control will operate the transfer switch when
12 VDC power is applied to the control.

TABLE 5. PRESET TRANSFER SWITCH SETTINGS

Function Factory Setting
TDPT (Time Delay Program Transition) Set to 0 (Disabled)
TDEL (Time Delay Elevator Signal) Set to 0 (Disabled)
External Exercise Set to Off
System Nominal Voltage Table Set to Voltage Table 1
System Nominal Voltage Set to 240
System Nominal Frequency Set to 60 Hz
Single Phase/Three Phase Set to Single Phase
Return to Programmed Transition On/Off Set to Off
Elevator Post Transfer Delay On/Off Set to Off

6.1

Start-Up and Test Procedure

/N WARNING

The failure to install the front panel on the transfer switch cabinet can result in severe
personal injury or death. Always make sure the front panel is installed before applying
power to the transfer switch.

1. Make sure the front cover is installed on the transfer switch.

2. Make sure the generator set is installed as described in the generator's Installation Manual
and that the operation selector switch on the generator control panel is in the Remote/Auto
position.

3. Turn on the breaker in the utility panel (see Table 1 or Figure 17) or the service entrance
panel (see Figure 18 or Figure 20) that feeds the utility power connection of the transfer
switch.

4. Open the controller security cover on the transfer switch front panel. The Utility Power
Available and Utility Power Connected LEDs will be lit.

5. Switch the main circuit breaker from the ON to the OFF position.
6. Make sure the following occurs.
a. The generator control receives a signal to start the generator set.

b. After the generator set starts and the TDNE expires, the load is transferred from the
utility to the generator set.
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7. Switch the main circuit breaker from the OFF to the ON position.
8. Make sure the following occurs.
a. After a 10-minute TDEN time delay, the load is transferred back to the utility.

b. Once the transfer switch is connected to utility power, the generator set receives a
signal to cool down the generator set.

c. After a 10-minutes TDEC time delay, the generator set stops.

When ending a test, you can bypass the retransfer time delay (TDEN) and cause the
immediate load retransfer by pressing the Override button. The generator set stops
after the engine cooldown time delay (TDEC).
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Troubleshooting

7.1

This section includes a description of the control LED indicators and provides preliminary

troubleshooting checks.

Operator Panel LED Indicators

The operator panel contains six LED indicators that provide some information about the current
control status and may be helpful in troubleshooting the transfer switch (see Figure 29).

Descriptions of these indicators are included in Table 6.

PewerCommand

Number Description Number Description
1 Test LED 6 Override Push Button
2 Genset Power Available LED 7 Utility Connected LED
3 Genset Connected LED 8 Test Push Button
4 Exercise LED 9 Utility Power Available LED
5 Set Exercise Push Button

FIGURE 27.

CONTROL PANEL
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TABLE 6. CONTROL PANEL LED INDICATORS

Indicator Definition

Utility (Normal) Power Available This indicator lights when the utility source voltage sensor
has determined that Utility power is available and is within
acceptable voltage limits.

ility (N I
Utility (Normal) Connected 1. Lights constantly when the transfer switch is

connected to the Utility.

2. Blinks once per second when the transfer switch has
failed to connect to or disconnect from the Utility
when commanded.

3. Is off when the transfer switch is not connected to
the generator set.

Genset (Emergency) Power Available This indicator lights when the generator set source
voltage sensor has determined that generator set power
is within acceptable voltage and frequency limits.

E
Genset (Emergency) Connected 1. Lights constantly when the transfer switch is

connected to the generator set.

2. Blinks once per second when the transfer switch has
failed to connect to or disconnect from the generator
set when commanded.

3. Is off when the transfer switch is not connected to
the generator set.

Exercise The following describes the Exercise LED when an
exercise is enabled.

1. Lights constantly when integrated repeat exercise
periods have been set.

2. Blinks twice per second when the Set Exercise
pushbutton is pressed and held to set or cancel an
integrated exercise period.

3. Blinks once per second when an integrated or
external exercise period is active.

4. Is off when no integrated repeat exercise periods
are set.

Test 1. This indicator blinks at two times per second rate

during the two seconds that the Test pushbutton is
pressed to acknowledge that a test has been
activated or when the remote test input is grounded.

2. The indicator lights constantly during the test and
goes out once the test is terminated or normal
power has failed.

3. The indicator blinks at two times per second rate
during the two seconds to acknowledge that the
Test pushbutton has been pressed to cancel a Test.
The light then goes out.

7.2 Troubleshooting the Transfer Switch

Use the troubleshooting guide, Table 7, to help diagnose transfer switch problems with transfer
switches that include a control panel. Common problems are listed with their possible causes.
Refer to the corrective action column for the appropriate corrective procedure.
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/N WARNING

AC power within the cabinet presents a shock hazard that can cause severe personal
injury or death. Do not remove the front panel under any circumstances.

/N WARNING

Improper operation of the generator presents a hazard that can cause severe personal
injury or death. Observe all safety precautions in your generator manuals.

TABLE 7. TROUBLESHOOTING TRANSFER SWITCHES WITH AN OPERATOR PANEL

Problem

Possible Cause

Corrective Action

The generator set does not start when
the utility fails.

There may be a generator set
problem.

Move the generator set's operation
selector switch to the Run/On
position.

1. If the generator set starts and
the transfer switch transfers, the
generator may not have
received the start signal from the
controller. Contact your local
Cummins distributor for service.

2. If the generator set does not
start, contact your local
Cummins distributor for service.

Problem

Possible Cause

Corrective Action

The generator set is running but the
transfer switch did not transfer the
load to the generator set. The
Generator Available LED is off.

The generator set circuit breaker has
been tripped or is in the Off position.

Reset the circuit breaker on the
generator set. If the problem still
persists, contact your local Cummins
distributor for service.

The generator set is running but the
transfer switch did not transfer the
load to the generator set. The
Generator Available LED is on.

A Time Delay Normal to Emergency
(TDNE) may be timing.

Wait until the time delay has expired
or press the Override pushbutton on
the control panel. If the problem still

persists, contact your local Cummins
distributor for service.

The generator set is running but the
transfer switch did not transfer the
load to the generator set. The Utility
Connected LED is flashing.

The control was unsuccessful in its
attempts to open the Utility side of the
transfer switch. After 5 attempts to
move the transfer switch, the Utility
Connected LED flashes, indicating
that it failed to open.

Press the Override pushbutton on the
control panel to reset the control so
that it will attempt to open the Utility
side of the transfer switch. If the
problem still persists, contact your
local Cummins distributor for service.

Problem

Possible Cause

Corrective Action

Utility power is restored but the
transfer switch does not transfer to
the utility. The Utility Power Available
LED is off.

The main service circuit breaker has
been tripped or is in the Off position.

Reset the circuit breaker on the main
service panel. If the problem still
persists, contact your local Cummins
distributor for service.

Utility power is restored but the
transfer switch does not transfer to
the utility. The Utility Power Available
LED is on.

A Time Delay Emergency to Normal
(TDEN) may be timing.

Wait until the time delay has expired
or press the Override pushbutton on
the control panel. If the problem still

persists, contact your local Cummins
distributor for service.
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Problem

Possible Cause

Corrective Action

Utility power is restored but the
transfer switch does not transfer to
the utility. The Generator Connected
LED is flashing.

The control was unsuccessful in its
attempts to open the Generator side
of the transfer switch. After 5 attempts
to move the transfer switch, the
Generator Connected LED flashes,
indicating that it failed to open.

Press the Override pushbutton on the
control panel to reset the control so
that it will attempt to open the
Generator side of the transfer switch.
If the problem still persists, contact
your local Cummins distributor for
service.

Problem

Possible Cause

Corrective Action

The generator set did not shut down
after the transfer switch has
transferred the load to the utility.

1. A Time Delay Engine Cooldown
(TDEC) may be timing.

2. The selector switch on the
generator control panel may not
be in the correct position.

1. Wait for the time delay to expire.
The time delay may last up to 30
minutes.

2. Make sure the generator control
is set to the Remote position.

If the problem persists, move the
generator control selector switch to
the Off position to shut down the
generator. Contact your local
Cummins distributor for service.

Problem

Possible Cause

Corrective Action

The generator set is running for no
apparent reason.

1. The selector switch on the
generator control panel may not
be in the correct position.

2. There may be an active test or
Exercise period. Check to see if
the Test or Exercise LEDs are
blinking.

1. Make sure the generator control
is set to the Remote position

2. Wait for exercise or test period
to expire or press the Override
button to stop and exercise or
the test button to stop a test.

If the problem persists, move the
generator control selector switch to
the Off position to shut down the
generator set. Contact your local
Cummins distributor for service.
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Problem

Possible Cause

Corrective Action

The generator set did not exercise
when expected to.

1.

The selector switch on generator
control panel may not be in the
correct position.

1.

Verify that the operation selector
switch on the generator control
panel is set to the Remote

position.

Check the Exercise LED on the
control panel to see if it is lit.

2. An exercise period may not be
set or is set but not yet started. 2.

3. There may be generator

problems. a. If the Exercise LED is not

lit, no exercise period has
been set. Refer to Section
4.4 for information on
setting an exercise.

b. If the Exercise LED is lit
but not flashing, the
exercise period has not yet
started. Exercisers do not
display exercise start and
stop times.

3. Try starting the generator set
using its start-stop controls. If it
does not crank, check the
starting batteries and cable
connections. If it cranks but does
not start, check the fuel supply.

If the problem persists, contact your
local Cummins distributor for service.

7.3

7.3.1

Troubleshooting - Transfer Switches with a
Controller

This section describes troubleshooting issues for installations that include a controller.

The first part of this section includes a description of the control LED indicators and provides
preliminary troubleshooting checks for operators and service personnel.

The second part of this section describes a typical transfer switch sequence of events, and
provides detailed troubleshooting procedures for experienced service personnel. The
troubleshooting procedures use conditional schematics and symptoms to diagnose possible
problems.

Control Panel Functions that should not be Adjusted

The control used with the RSS transfer switch is also used on other models that have additional
features. Although Table 8 shows the complete list of functions that can be adjusted through the
control panel, please note that several of these functions are set at the factory and should not
be adjusted. If some of these functions are modified, the transfer switch may not operate
correctly.

/\ CAUTION

Incorrect settings can result in the transfer switch failing to operate correctly. Only
authorized trained personnel should make changes to the control function settings.
Control functions marked in Table 8 are made at the factory and should not require any

additional adjustments.
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7311

7.3.1.2

7313

7.31.4

7.3.1.5

7.3.1.6

7.3.1.7

7.3.1.8

Time Delay Program Transition

The Time Delay Program Transition (TDPT) feature is designed to have a transfer switch pause
in the Neutral position (not connected to either power source) for an adjustable period of time
whenever there is a transfer from one power source to another. When the TDPT is set to more
than zero, the transfer switch opens the normally closed side, waits for the time delay to expire,
and then closes the normally open side of the transfer switch. Since the RSS transfer switch
does not include a Neutral position, adjusting this value will have no effect on its operation.

Time Delay Elevator Signal

The Time Delay Elevator (TDEL) pretransfer feature is designed for use only with elevator
control systems. This function should never be used in home installations.

If a TDEL is set and the control is in an active Test or Exercise sequence, the control adds the
additional time delay prior to completing the transfer. If there is an active TDEL, pressing the
Override will have no effect on this time delay. Make sure that the TDEL is always set to zero
seconds.

External Exercise On (Off)

The RSS transfer switch includes an internal exerciser. Therefore, the External Exercise On
(Off) feature is set to Off. No external exerciser is available to be used with this transfer switch.

If the controller External Exercise On (Off) feature is set to On, the internal exerciser will not
function. Make sure that this function is always set to Off.

System Nominal Voltage

The control's system nominal voltage setting is set at the factory and must never be changed.

System Nominal Frequency 50/60 Hz

The control's system nominal frequency setting is set at the factory and must never be changed.

Single Phase/Three Phase

The control's phase setting is set at the factory and must never be changed.

Return to Programmed Transition On/Off

If set to On, the Return to Programmed Transition feature allows a transfer switch to return to
Programmed Transition in the event that the switch fails to synchronize when the switch is
transferring from one power source to another. Since the RSS transfer switch does not include
the synchronizing feature, this setting must always be set to Off.

If the Return to Programmed Transition feature is set to On, the control will activate the Time
Delay Program Transition but this will have no effect on operation.

Elevator Post Transfer Delay On/Off

As with the TDEL function listed above, the Elevator Post Transfer Delay function is designed
for use only with elevator control systems. This function should never be used in home
installations.

If the the Elevator Post Transfer Delay function is set to On, the control adds the TDEL time
delay after the transfer switch transfers the load to the new power source. If there is an active
TDEL, pressing the Override will have no effect on this time delay. Make sure that the the
Elevator Post Transfer Delay is always set to Off.
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7.3.2

Accessing the Front Panel Configuration Editor

/N WARNING

AC power within the cabinet and the rear side of the cabinet door presents a shock
hazard that can cause severe personal injury or death. Use extreme caution to avoid
touching electrical contacts whenever the cabinet door is open.

Battery power (DC power) must be available to configure the control panel functions. AC power
may be present but does not have to be present to configure the control panel. To check for DC
power, open the transfer switch door and place the ATS in the Normal or Emergency position.
The Utility Power Connected or Genset Power Connected LED should light.

Configuration Mode is selected by operation of a small slide switch located on the back of the
control panel. The switch is located near the bottom edge of the PCB, see Figure 28. The
switch is partially hidden to prevent accidental operation.

The Configuration Mode can be entered at any time, but once it is selected, all
automatic operation is suspended.

7 3
Bt el E
12845678 123456788
P4 PS5
@(e &
m ?Kl
9 7 65 8 1 R 93
— )
OEEGRCRG \
. > \b )
Number Description Number Description
1 TS1310 Control Panel 3 Switch in Automatic Mode
2 Switch in Configuration
Mode

FIGURE 28. NORMAL/CONFIGURATION MODE SELECTOR SWITCH

7.3.2.1 Modifying the Configuration

The control has been configured at the factory and does not require additional adjustments,
default settings are shown in bold italics in Table 8. However, if it becomes necessary to adjust
settings,

A045M928 (Issue 6) 49



7. Troubleshooting

1-2015

/\ CAUTION

Incorrect settings can result in the transfer switch failing to operate correctly. Only
authorized trained personnel should make changes to the control function settings.
External Exercise, System Nominal Voltage, System Nominal Frequency, and Single
Phase/Three Phase settings are made at the factory and should not require any
additional adjustments.

1. Slide the selector switch to the Configuration Mode position. TDES is always the first
function shown when entering Configuration Mode.

2. Press the Test pushbutton to scroll through the various control function codes displayed
with the first five LEDs, see Table 8. The black-filled circles indicate which LEDs are lit for
the function and value codes listed.

3. Once the desired function is selected, press the Override pushbutton to change the
associated value code displayed with the last three LEDs.

4. When configuration is completed, return the selector switch back to the Automatic Mode

position.

TABLE 8. ADJUSTABLE TRANSFER SWITCH FUNCTIONS

Function Function Code Value Code Value (Default in bold
italics)
Not Available |O O OO0 NA NA NA
Function Function Code Value (Default in bold

italics)

TDES (Time Delay Engine
Start)

OO 00 @]

0 Seconds (Disabled)

Value Code

0.5 Second
1 Second
2 Seconds
3 Seconds
4 Seconds
6 Seconds
ml 10 Seconds
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Function

Function Code

Value Code

Value (Default in bold
italics)

TDNE (Time Delay Normal to
Emergency)

|O O O @O0 |

0 Seconds (Disabled)

1 Second

2 Seconds

3 Seconds

5 Seconds

30 Seconds

120 Seconds

R R

300 Seconds

Function

Function Code

Value Code

Value (Default in bold
italics)

TDEN (Time Delay Emergency to
Normal)

FeXeXeX X 3

0 Minutes (Disabled)

0.1 Minutes (For Testing)

5 Minutes
10 Minutes
15 Minutes
20 Minutes
25 Minutes
ml 30 Minutes

Function

Function Code

Value Code

Value (Default in bold
italics)

TDEC (Time Delay Engine
Cooldown)

|O O @ OO0 |

0 Minutes (Disabled)

0.1 Minutes (For Testing)

5 Minutes
10 Minutes
15 Minutes
20 Minutes
25 Minutes
® ® @] 30 Minutes
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Function

Function Code

Value Code

Value (Default in bold
italics)

TDPT (Time Delay Program
Transition)

The RSS transfer switch does
not use this function.

(This control function is set at the
factory and should not require
adjusting.)

OO @0 @ |

0 Seconds (Disabled)

0.5 Seconds
1 Second
2 Seconds
3 Seconds
4 Seconds
6 Seconds
IEI 10 Seconds

Function

Function Code

Value Code

Value (Default in bold
italics)

TDEL (Time Delay Elevator
Signal)

The RSS transfer switch does
not use this function.

(This control function is set at the
factory and should not require
adjusting.)

OO @ @ O |

0 Seconds (Disabled)

1 Second

2 Seconds

3 Seconds

5 Seconds

30 Seconds

120 Seconds

SR

300 Seconds

Function Function Code Value Code Value (Default in bold
italics)
Test With/Without Load XXX Without Load

adjusting.)

Function Function Code Value Code Value (Default in bold
italics)
External Exercise On/Off | O @ OO0 | m Off
(This control function is set at the -
factory and should not require On
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Function Function Code Value Code Value (Default in bold
italics)
Exercise With/Without Load X XeXex ) Without Load
With Load

Function Function Code Value Code Value (Default in bold
italics)
System Nominal Voltage Table O® Oe0O System Nominal Voltage
Selection | | Table 1 Table 9
(This control function is set at the q
factory and should not require System Nominal Voltage
) Table 2 Table 10
adjusting.)
TABLE 9.
Function Function Code Value Code Value (Default in bold
italics)
System Nominal Voltage Table 1 O® O ee| m 115
(Per customer order) -
(This control function is set at the 120
faqtory and should not require
adjusting.) 190
208
220
230
240
e oo 380
TABLE 10.
Function Function Code Value Code Value (Default in bold
italics)
System Nominal Voltage Table 2 O® O ee| m 400
(Per customer order) -
(This control function is set at the 415
factory and should not require
adjusfing.) 440
460
450
550
575
e ee 600
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factory and should not require
adjusting.)

Function Function Code Value Code Value (Default in bold
italics)
System Nominal Frequency 50/60 Ol N NOXO) 60 Hz
Sy | |
(This control function is set at the 50 Hz

Function

Function Code

Value Code

Value (Default in bold
italics)

Single Phase/Three Phase

(This control function is set at the
factory and should not require
adjusting.)

O ® ®@Oe|

Three Phase

Single Phase

Function Function Code Value Code Value (Default in bold
italics)
Utility Undervoltage Pickup |Q ® @ 0O | 90%
5%

Function Function Code Value Code Value (Default in bold
italics)
Utility Undervoltage Dropout XXX 90%
5%
0%
0%

Function Function Code Value Code Value (Default in bold
italics)
Phase Check On/Off (@ O O OO off
On

not use this function.

(This control function is set at the
factory and should not require
adjusting.)

Function Function Code Value Code Value (Default in bold
italics)
Return to Programmed Transition ® OO0O0Ce Off
Return | |
The RSS transfer switch does On
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Function Function Code Value Code Value (Default in bold
italics)
Elevator Post Transfer Delay ® OO0 Off
Blovat | |
The RSS transfer switch does On
not use this function.
(This control function is set at the
factory and should not require
adjusting.)
Function Function Code Value Code Value (Default in bold
italics)
Exercise Repeat Interval | ®@ OO eo0 | Every 7 Days
Every 14 Days
Every 21 Days
Every 28 Days

7.3.3 Preliminary Troubleshooting Procedures

The following procedures describe preliminary troubleshooting checks. These checks can be
used by service personnel. If the trouble persists, call your dealer or distributor.

/N WARNING

Some transfer switch service procedures present hazards that can result in severe
personal injury or death. Only trained and experienced service personnel with
knowledge of electricity and machinery hazards should perform service.

Diagnosis of problems involves observing system operation. If you cannot determine the
problem, contact Cummins Service.

/N WARNING

AC power within the cabinet presents a shock hazard that can cause severe personal
injury or death. Whenever the cabinet door panel is removed, use extreme caution to
avoid touching electrical contacts with body, tools, jewelry, clothes, hair, etc.

Several of the steps listed on the following pages include checking on the control panel settings.
To check the control settings, remove the transfer switch door panel, unscrew the retaining
screw, swing the control mounting bracket to access the selector switch, and slide the selector
switch on the back on the control panel to the Configuration Mode position.

7.3.3.1 Power Outage Occurs, but Generator Set does not Start

/N WARNING

AC power within the cabinet presents a shock hazard that can cause severe personal
injury or death. Whenever the cabinet door panel is removed, use extreme caution to
avoid touching electrical contacts with body, tools, jewelry, clothes, hair, etc.
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/N WARNING

1. Verify that the operation selector switch on the generator set control panel is set to the
Remote/Auto position. Check for fault indicators on the generator set control.

/N WARNING

Ignition of explosive battery gases can cause severe personal injury. Do not smoke
or cause any spark or flame while servicing batteries.

/\ WARNING

Ignition of fuel can cause severe personal injury or death by fire or explosion. Do
not permit any flame, cigarette, spark, pilot light, arcing equipment, or other
possible source of ignition near the fuel system.

2. Start the generator set using its start-stop (Run/Off) controls. If it does not crank, check the
starting batteries. If it cranks but does not start, check the fuel supply.

3. Check the controller for the transfer switch start signal to the generator set. The start signal
relay remains closed while sending the signal to the generator set. The start signal relay
can be measured with a voltmeter at either P5-6 and P5-7 or at TB2-2 and TB2-4. If the
start signal relay contact is open, reset the DC power of the controller by disconnecting the
battery.

7.3.3.2 Generator Set Starts During Normal Power Service

/N WARNING

AC power within the cabinet presents a shock hazard that can cause severe personal
injury or death. Whenever the cabinet panel is removed, use extreme caution to avoid
touching electrical contacts with body, tools, jewelry, clothes, hair, etc.

1. Verify that the operation selector switch on the generator set control panel is set to the
Remote/Auto position.

2. Check the Utility Power Available LED on the control panel to see if it is lit.
If the Utility Power Available LED is lit,

a. Check the Active Exercise LED to see if it is in an exercise period. If the Active
Exercise LED is flashing, an exercise is enabled. If the Active Exercise LED is Off, no
exercise period is set.

b. Momentary voltage dips might cause voltage sensors to initiate generator starting.
Check the utility undervoltage parameter settings on the control panel. Increase the
TDES setting

If the Utility Power Available LED is not lit,

a. Check the control setting to verify that the system nominal voltage matches what is
listed on the nameplate.

b. Check the control setting to verify that the system frequency matches what is listed on
the nameplate.

c. Check the control setting to verify that the system phase setting matches what is
listed on the nameplate.
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d. Check the control setting to verify that the utility undervoltage dropout point is set
lower than the pickup set point.

7.3.3.3 Generator Set does not Exercise

/N WARNING

AC power within the cabinet presents a shock hazard that can cause severe personal
injury or death. Whenever the cabinet panel is removed, use extreme caution to avoid
touching electrical contacts with body, tools, jewelry, clothes, hair, etc.

1. Verify that the operation selector switch on the generator set control panel is set to the
Remote/Auto position.

2. Check the Exercise LED on the control panel to see if it is lit.

a. If the Exercise LED is not lit, no exercise period has been set. Refer to the exerciser
programming procedure for information on setting an exercise.

b. If the Exercise LED is lit but not flashing, the exercise period has not yet started. The
start and stop times are not displayed.

3. Start the generator set using its start-stop (Run/Off) controls. If it does not crank, check the
starting batteries. If it cranks but does not start, check the fuel supply.

4. Check the controller for the transfer switch start signal to the generator set. The start signal
relay remains closed while sending the signal to the generator set. The start signal relay
can be measured with a voltmeter at either P5-6 and P5-7 or at TB2-2 and TB2-4. If the

start signal relay contact is open, reset the DC power of the controller by disconnecting the
battery.

/N WARNING

Ignition of explosive battery gases can cause severe personal injury. Do not smoke
or cause any spark or flame while servicing batteries.

/N WARNING

Ignition of fuel can cause severe personal injury or death by fire or explosion. Do
not permit any flame, cigarette, spark, pilot light, arcing switch or equipment, or
other possible source of ignition near the fuel system.

7.3.3.4 After a Power Failure, the Generator Set Starts but does not
Assume the Load

/N WARNING

AC Power within the cabinet and the rear side of the cabinet door presents a shock
hazard that can cause severe personal injury or death. Whenever the cabinet door is
open, use extreme caution to avoid touching electrical contacts with body, tools,
jewelry, clothing, hair, and etc.

1. Check to see if the Genset Power Available LED on the control panel is lit.
If the Genset Power Available LED is not lit,

a. Check the output voltage of the power source by observing the voltmeter on the
generator set.
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b. Check the control setting to verify that the system nominal voltage matches what is
listed on the nameplate.

c. Check the control setting to verify that the system frequency matches what is listed on
the nameplate.

d. Check the control setting to verify that the system phase setting matches what is
listed on the nameplate.

If the Genset Power Available LED is lit,

a. The transfer time delay may not have expired. The TDNE can be set for up to 300
seconds. If you do not wish to wait until the time delay expires, press the Override
pushbutton.

If the switch does not transfer after pressing the Override pushbutton, a time delay
elevator (TDEL) may not have expired due to a misconfiguration. The TDEL can be
set up to 300 seconds. Change the TDEL to 0 seconds.

120 Seconds

300 Seconds

Function Code for TDNE Value Code Value (Default in bold italics)
| OO0 O eO | 0 Seconds (Disabled)
1 Second
2 Seconds
3 Seconds
5 Seconds
30 Seconds
120 Seconds
IEI 300 Seconds
Function Code for TDEL Value Code Value (Default in bold italics)
(OO0 @ @0 | 0 Seconds (Disabled)
1 Second
2 Seconds
3 Seconds
5 Seconds
30 Seconds
L X

b. There may be an active transfer inhibit. If a transfer inhibit is enabled, the load
transfer will not take place until the Override push button on the control panel is
pressed or the transfer inhibit input is disabled.
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If a transfer inhibit is present, the transfer switch is miswired. This feature is
not to be used with the RSS transfer switch. On the controller, the transfer
inhibit (P4-5) and retransfer inhibit (P4-6) should not be wired.

2. Check to see if the Utility Power Available LED is flashing.
If the Utility Power Connected LED is flashing,

a. The control was unsuccessful in its attempts to open the Utility side of the transfer
switch. After five attempts to move the transfer switch, the Utility Connected LED
flashes, indicating that it failed to open.

b. For information on how to correct this problem, refer to Table 15.

7.3.3.5 After Power Returns, the Transfer Switch does not Return to
Normal Position

1. Check to see if the Utility Power Available LED is lit.
If the Utility Power Available LED is lit,

a. The retransfer time delay period may not have expired. The TDEN can be set for up
to 30 minutes. If you do not wish to wait until the time delay expires, press the
Override pushbutton.

If the switch does not transfer after pressing the Override pushbutton, a time delay
elevator (TDEL) may not have expired due to a misconfiguration. The TDEL can be
set up to 300 seconds. Change the TDEL to 0 seconds.

Function Code for TDEN Value Code Value (Default in bold italics)
(OO0 OCee]| 0 Minutes (Disabled)

0.1 Minutes
5 Minutes

10 Minutes
15 Minutes
20 Minutes
25 Minutes
ml 30 Minutes
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Function Code for TDEL Value Code Value (Default in bold italics)
[O0C @ @ O] 0 Minutes (Disabled)

0.1 Minutes
5 Minutes

10 Minutes
15 Minutes
20 Minutes
25 Minutes
ml 30 Minutes

b. There may be an active retransfer inhibit. If a retransfer inhibit is enabled, the load
transfer will not take place until the Override pushbutton on the control panel is
pressed, the retransfer inhibit input is disabled, or the generator set fails.

If a retransfer inhibit is present, the transfer switch is miswired. This feature is
not to be used with the RSS transfer switch. On the controller, the transfer
inhibit (P4-5) and retransfer inhibit (P4-6) should not be wired.

c. Although it is not offered with this transfer switch, a phase check may be enabled.
When the phase check function is enabled, the utility does not assume the load until
both sources are within acceptable limits of the phase check sensor.

If the Utility Power Available LED is not lit,

a. Check the control setting to verify that the utility under voltage dropout point is set
lower than the pickup set point.

2. Check to see if the Utility Power Available LED is flashing.
If the Generator Power Connected LED is flashing,

a. The control was unsuccessful in its attempts to open the Generator side of the
transfer switch. After five attempts to move the transfer switch, the Generator
Connected LED flashes, indicating that it failed to open.

b. For information on how to correct this problem, refer to Table 16.

7.3.3.6 Generator Set Continues to Run After Retransfer of Load to
Normal Power

/N WARNING

AC Power within the cabinet and the rear side of the cabinet door presents a shock
hazard that can cause severe personal injury or death. Whenever the cabinet door is
open, use extreme caution to avoid touching electrical contacts with body, tools,
jewelry, clothing, hair, and etc.

1. The engine cooldown time delay may not have expired. The TDEC can be set for up to 30
minutes.
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Function Code for TDEC

Value (Default in bold italics)

|O O @ OO0 |

0 Minutes (Disabled)

Value Code

0.1 Minutes
5 Minutes

10 Minutes
15 Minutes
20 Minutes
25 Minutes
IEI 30 Minutes

2. After the TDEC expires but the start signal relay remains closed, the signal can measured
with a voltmeter either at P5-6 and P5-7 or at TB2-2 and TB2-4. The generator set is still

running.

a. Stop the generator set with its Start-Stop (Run/Off) switch.

b. Replace the controller.

3. After the TDEC expires but the start signal relay remains open and the generator set

continues to run, refer to the generator set Service Manual.

7.3.3.7 System does not Test with Load

The default setting for the RSS transfer switch is to test without load. This procedure only
applies if you expect the unit to test with load.

/N WARNING

AC Power within the cabinet and the rear side of the cabinet door presents a shock
hazard that can cause severe personal injury or death. Whenever the cabinet door is
open, use extreme caution to avoid touching electrical contacts with body, tools,
Jjewelry, clothing, hair, and etc.

1. Check the control setting to verify that the Test With or Without Load function has been set

to With Load.

2. Press the Test button. If the switch does not Test With Load,

a. The transfer time delay may not have expired. The TDNE can be set for up to 300
seconds. If you do not wish to wait until the time delay expires, press the Override

pushbutton.

If the switch does not transfer after pressing the Override pushbutton, a time delay
elevator (TDEL) may not have expired due to a misconfiguration. The TDEL can be
set up to 300 seconds. Change the TDEL to 0 seconds.
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120 Seconds

Function Code for TDNE Value Code Value (Default in bold italics)
| OO0 O eO | 0 Seconds (Disabled)

1 Second

2 Seconds

3 Seconds

5 Seconds

30 Seconds

® o O]

300 Seconds

Function Code for TDEL Value Code Value (Default in bold italics)
(OO0 @ @O | 0 Seconds (Disabled)
1 Second
2 Seconds
3 Seconds
5 Seconds
30 Seconds
120 Seconds
ml 300 Seconds

b. There may be an active transfer inhibit. If a transfer inhibit is enabled, the load
transfer will not take place until the Override pushbutton on the control panel is
pressed or the transfer inhibit input is disabled.

If a transfer inhibit is present, the transfer switch is miswired. This feature is
not to be used with the RSS transfer switch. On the controller, the transfer
inhibit (P4-5) and retransfer inhibit (P4-6) should not be wired.

c. Although it is not offered with this transfer switch, a phase check may be enabled.
When the phase check function is enabled, the generator does not assume the load
until both sources are within acceptable limits of the phase check sensor.

7.3.3.8 System does not Exercise with Load

The default setting for the RSS transfer switch is to exercise without load. This procedure only
applies if you expect the unit to exercise with load.
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/N WARNING

AC Power within the cabinet and the rear side of the cabinet door presents a shock
hazard that can cause severe personal injury or death. Whenever the cabinet door is
open, use extreme caution to avoid touching electrical contacts with body, tools,
Jjewelry, clothing, hair, and etc.

1. Check the control setting to verify that the Exercise With or Without Load function has been
set to With Load.

2. If the control has been set to Exercise With Load

a. The transfer time delay may not have expired. The TDNE can be set for up to 300
seconds. If you do not wish to wait until the time delay expires, press the Override
pushbutton.

If the switch does not transfer after pressing the Override pushbutton, a time delay
elevator (TDEL) may not have expired due to a misconfiguration. The TDEL can be
set up to 300 seconds. Change the TDEL to 0 seconds.

120 Seconds

Function Code for TDNE Value Code Value (Default in bold italics)
| OO OCeo | 0 Seconds (Disabled)

1 Second

2 Seconds

3 Seconds

5 Seconds

30 Seconds
(X

300 Seconds

Function Code for TDEL Value Code Value (Default in bold italics)
OO @ @ O | 0 Seconds (Disabled)
1 Second
2 Seconds
3 Seconds
5 Seconds
30 Seconds
120 Seconds
EI 300 Seconds

b. There may be an active transfer inhibit. If a transfer inhibit is enabled, the load
transfer will not take place until the Override pushbutton on the control panel is
pressed or the transfer inhibit input is disabled.
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If a transfer inhibit is present, the transfer switch is miswired. This feature is
not to be used with the RSS transfer switch. On the controller, the transfer
inhibit (P4-5) and retransfer inhibit (P4-6) should not be wired.

c. Although it is not offered with this transfer switch, a phase check may be enabled.
When the phase check function is enabled, the generator does not assume the load
until both sources are within acceptable limits of the phase check sensor.

7.3.3.9 Battery Charger Fails to Charge
1. Check the battery charger LED light.
a. If the LED is red, the charger is still charging.

b. If the LED is green but the battery has not charged, the battery is defective and needs
to be replaced.

2. If the voltage between TB2-1 (GND) and TB2-3 (B+) for RSS transfer switches with a
controller, or between TB4-4 (GND) and TB4-7 (B+) for RSS transfer switches without a
controller, is less than 13.5 VDC, the charger is weak. Check the distance between the
charger and the battery to see if it is too far. Wiring distances are listed in Table 11.

3. If the LED is flashing, the charger is defective. Replace the battery charger.

/N WARNING

Ignition of explosive battery gases can cause severe personal injury. Do not smoke or
cause any spark or flame while servicing batteries.

TABLE 11. WIRE SPECIFICATIONS

Wire Size (AWG) Distance in Feet
(One Way)
16 125
14 200
12 300
10 500

7.3.3.10 Battery Loses Water

The battery charger may not be turning off when the battery is charged. Refer to battery
manufacturer's maintenance recommendations.

7.3.3.11 Battery Loses Charge

There may be loose battery connections. Verify connections are okay. If they are okay, replace
the battery.

7.3.4 Detailed Troubleshooting Procedures

This section describes a typical transfer switch sequence of events, and provides detailed
troubleshooting procedures for experienced service personnel. The troubleshooting procedures
use conditional schematics and symptoms to diagnose all possible problems.
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7.3.41

7.3.4.2

/N WARNING

Improper operation of the generator set presents a hazard that can cause severe
personal injury or death. Observe all safety precautions in the generator set manuals.

/N WARNING

AC Power within the cabinet and the rear side of the cabinet door presents a shock
hazard that can cause severe personal injury or death. Whenever the cabinet door is
open, use extreme caution to avoid touching electrical contacts with body, tools,

jewelry, clothing, hair, and etc. The following procedures are to be performed only by
technically trained and experienced personnel.

About Customer Inputs

In applications with remote customer inputs, the generator set may start unexpectedly as a
result of these inputs. These symptoms may appear to be caused by the transfer switch control.

Verify that the remote input is not causing the symptom or isolate the control from these inputs
before troubleshooting the control.

Control Panel LED Indicators

The control panel located on the transfer switch enclosure door contains six LED indicators. The
indicators provide some information about the current control status and may be helpful in
troubleshooting the transfer switch. See Table 6, Table 12, and Table 13.

TABLE 12.
Troubleshooting Page
Sequence of Events Section 4.5
Troubleshooting with Symptoms Section 7.4.1
Utility Power Failure Section 7.3.6
Utility Power is Restored Section 7.3.7
Miscellaneous Troubleshooting Issues Section 7.3.8
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TABLE 13. CONTROL PANEL CONNECTIONS
Connector Pin # Function Type Comments
P3 1 L3 Generator Voltage Sensor Inputs | 75 - 480 Volts AC
3 L1 Generator
5 L3 Utility
7 L2 Utility
9 L1 Utility
P4 1 Functional Earth Inputs Common for remote
Ground inputs
2 Remote Override Connect to P4-1 to
activate
3 Remote Test Connect to P4-1 to
activate
4 External Exerciser Connect to P4-1 to
Clock* activate
5 Transfer Inhibit* Connect to P4-1 to
activate
6 Retransfer Inhibit* Connect to P4-1 to
activate
7 Connected to Utility Connect to P4-1 to
(Normal) activate when
connected to utility
power
8 Connected to Genset Connect to P4-1 to
(Emergency) activate when
connected to the
genset
P5 1 Open Normal (Utility) Outputs Not applicable
2 Close Normal (Utility) Grounded internally to
energize close normal
K1 relay
3 Open Emergency Not applicable
(Genset)
4 Close Emergency Grounded internally to

(Genset)

Elevator Pretransfer

Genset Start Relay

Genset Start Relay

energize close
emergency K2 relay

Not applicable

Internal dry contact
closes (de-energizes)
to start the genset
and is held open
(energized) to stop
the genset

Ground Input (=)

B+ Input

Battery Connections

8 - 35 Volts DC

‘ L3 Utility is not available on 2-pole transfer switches. \
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* These features are not offered with the RSS transfer switch.

7.3.5 Troubleshooting with Symptoms

Use the troubleshooting guide to help diagnose transfer switch problems. It is divided into
sections based on the symptom. Common problems are listed with their possible causes. Refer
to the corrective action column for the appropriate test or adjustment procedure.

Conditional schematics are used to highlight the circuit that is energized during the sequence of
the events. These conditional schematics are for a typical transfer switch with options. Always
refer to the schematic and wiring diagram package that was shipped with the transfer switch for
specific information about its configuration.

Make a thorough inspection of the transfer switch wiring to make sure that good wire harness
and ground connections are made. Correct wiring problems before performing any test or
replacing any components.

7.3.5.1 Transfer Switch Operation
When troubleshooting the RSS transfer switch, it is important to remember the following:

* The control uses limit switches (ASW and BSW) on either side of the switch to determine if
the switch has opened or closed. If the ASW limit switch is bad, after the load is transferred
to the Utility and the Utility Connected LED is not lit after five attempts, the Utility
Connected LED will flash. If the BSW limit switch is bad, after the load is transferred to the
generator and the Generator Connected LED is not lit after five attempts, the Generator
Connected LED will flash.

+ This is a two position transfer switch. It can be connected only to one source. There is no
neutral position.

« The control supplies a grounding signal to pick up the control relays (K1 and K2).
« All inputs are activated by applying a ground to the signal input.

» The control operates over a DC voltage range of 8 to 35 volts but the 12 volt control relays
are used with the RSS transfer switch because of the generator set start battery.

« If the controller is connected to a DC power source (for example, the generator set start
battery) but there is no AC power available, the control panel Connected LED will still be
lit.

* The transfer and retransfer relays (K1 and K2) are pulsed and are powered for only one
second, or until an limit switches (ASW or BSW) changes state, and then the power is
removed (the relays are de-energized). When a relay is being energized, there is an
audible "click."

+ The software includes a retry function. If the transfer switch fails to transfer within one
second, power is removed and the software waits ten seconds before trying again. After
five attempts, the software quits trying and either the Utility Connected LED or the
Generator Connected LED flashes, depending on which part of the switch circuit has
failed. All operations are then locked out until the software is reset by pressing the
Override pushbutton on the control panel.
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7.3.6 Utility Power Failure

/N WARNING

AC power within the cabinet and the rear side of the cabinet door presents a shock
hazard that can cause severe personal injury or death. Use extreme caution to avoid
touching electrical contacts with body, tools, jewelry, hair, clothes, and etc. Prior to
working with live circuits, remove all sources of AC power and remove power to the
door by removing the fuse from the FB fuse block. The following procedures are to be
performed only by technically trained and experienced personnel.

/N WARNING

Improper operation of the generator set presents a hazard that can cause severe
personal injury or death. Observe all safety precautions in you generator set manuals.

TABLE 14. UTILITY POWER FAILS BUT THE GENERATOR SET DOES NOT START

Problem

Possible Cause

Corrective Action

Generator set cranks
but does not start

There may be a generator set problem

Check the fuel system
Refer to the generator set service manual

Generator set does
not crank

. A Time Delay Engine Start (TDES) may

be timing

. There may not be a generator set start

signal

. The generator set may be waiting for a

remote start command

. There may be defective or loose wiring
. There may be a defective battery or

cables

. The generator set control may not be

functioning correctly

1.

Wait until the time delay (up to 10

seconds) has expired, or press the
Override pushbutton on the control
panel, or ground the Override input.

Check for a generator start signal
(closed contact either between P5-6/P5-
7 or TB2-2/TB2-4).

Verify that the generator control is set
for Remote/Auto Start.

a. Check, inspect, or replace
defective wiring, see Figure 43.

b. Check the wiring between the
transfer switch and the generator
control.

Check the batteries and cable
connections.

Check the generator control for proper
operation.
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TABLE 15. GENERATOR SET IS RUNNING BUT THE TRANSFER SWITCH DID NOT TRANSFER TO

THE GENERATOR SET

Problem

Possible Cause

Corrective Action

Generator Available
LED is off

. There may be improper voltage at the

voltage sensor inputs.

. There may be improper voltage between

the transfer switch power terminals.

. There may be improper voltage at the

generator set output terminals.

. Check for proper generator voltage

a. Check for proper generator voltage
between P3-1 and P3-3 of the
controller connector. The voltage
must be higher than the generator
voltage sensor pickup point.

b. Check voltage sensing wiring
between the control and the
transfer switch.

between transfer switch power terminals
EA and EB (line-to-line) or between EA
and EN (line-to-neutral). Voltage must
be higher than the generator voltage
sensor pickup point.

Voltage must be higher than the
generator set voltage sensor pickup
point.

a. Check for proper voltage at
generator output terminals.
Voltage must be higher than the
generator voltage sensor pickup
point.

b. Check the power circuit wiring
between the transfer switch and
the generator.

Genator Available
LED is on

. A Time Delay Normal to Emergency

(TDNE) may be timing

. There may be an active transfer inhibit,

resulting from a connected ground on
P4-5. The transfer inhibit feature is not
offered with the RSS transfer switch

. Wait until the time delay (up to 300

. Check for ground on P4-5. If present,

seconds) has expired, or press the
Override pushbutton on the control
panel, or ground the Override input.

remove the wire or press the Override
pushbutton.
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Problem

Possible Cause

Corrective Action

Utility Connected LED
is flashing

The control was unsuccessful in its attempts
to open the Utility side of the transfer switch.
After 5 attempts to move the transfer switch,
the Utility Connected LED flashes, indicating
that it failed to open.

To close to the generator, the control grounds
P5-1/P5-4 to energize K2 for 1 second and
monitors the Utility position input (P4-7) to
see if limit switch ASW opens. If ASW doesn't
open, the control de-energizes K2, waits 10
seconds, and tries again. If ASW doesn't
open after the fifth try, the Utility Connected
LED flashes and the control quits trying.

If the switch mechanism is stuck or the

solenoids are burnt out, the switch will not
transfer the load.

1. Check the Close Generator circuit for a
bad connection, open wire, or a faulty
part.

2. Check K2 or the continuity through B1
and B2 of the transfer switch.

3. Press the Override pushbutton to reset
the control so it will try to open the Utility
side of the transfer switch. Observe what
happens and verify that the relay coils
are energizing.

a. If the coils are energizing,

* Check the wiring between
the relays and the transfer
switch.

* Check to see if the transfer
switch is faulty.

b. The coils are not energizing,

* Check the wiring between
the relay and the control.

* Check to see if the K2 relay
is faulty.

4. Use the manual operation handle to
manually operate the transfer switch.

a. If the switch will not allow manual
operation, it must be replaced.

b. If the switch will allow manual
operation but the solenoids are
burnt out, replace the transfer
switch.

7.3.7 Utility Power is Restored

/N WARNING

AC power within the cabinet and the rear side of the cabinet door presents a shock
hazard that can cause severe personal injury or death. Use extreme caution to avoid
touching electrical contacts with body, tools, jewelry, hair, clothes, and etc. Prior to
working with live circuits, remove all sources of AC power and remove power to the
door by removing the fuse from the FB fuse block. The following procedures are to be
performed only by technically trained and experienced personnel.

/N WARNING

Improper operation of the generator set presents a hazard that can cause severe
personal injury or death. Observe all safety precautions in you generator set manuals.
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TABLE 16. UTILITY POWER IS RESTORED BUT THE SWITCH DOES NOT TRANSFER TO UTILITY

Indicator

Possible Cause

Corrective Action

Utility Power Available

LEDis off 1. There may be improper voltage at the . Check for proper utility voltage between
voltage sensor inputs P3-5, and P3-9 (line-to-line) of the
. o controller connector. Voltage must be
2. 'tl)'h;are mat)r/1 bi_ll_rréproper l{[tlhty_vo:tage higher than the utility voltage sensor
etween the power terminals pickup point.

a. Check voltage sensing wiring
between the control and the
transfer switch.

b. Make sure the utility voltage
sensing pickup setting and dropout
setting aren't both set at 90%.

. Check

a. for proper utility power between
transfer switch power terminals NA
and NB. Voltage must be higher
than the utility voltage sensor
pickup point.

b. power circuit wiring between the
transfer switch and the upstream
circuit breaker. If the circuit
breaker is tripped, rest the
upstream circuit breaker.

Indicator Possible Cause Corrective Action
Utility P Availabl . : . .
LEI||3yiS gr\]Ner vatabiel 4. A Time Delay Emergency to Normal . Wait until the time delay (up to 30
(TDEN) may be timing minutes) has expired, or press the
. S Override pushbutton on the control
2. There may be an active retransfer inhibit panel, or ground the Override input.
input, resulting from a connected ground
at P4-6. The retransfer inhibit feature is . If present, remove the P4-6 and ground
not offered with the RSS transfer switch. wire or press the Override pushbutton.
3. Although it is not offered with this . Check

transfer switch, a Phase Check may be
enabled and the sources are not in
phase.

a. phase rotation

b. frequency differences between the
two sources. Frequency
differences must be 1 Hz or less.
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Indicator

Possible Cause

Corrective Action

Generator Connected
LED is flashing

The control was unsuccessful in its attempts
to open the Generator side of the transfer
switch. After 5 attempts to move the transfer
switch, the Generator Connected LED
flashes, indicating that it failed to open.

To close Utility, the control grounds P5-1/P5-3
to energize K1 for 1 second and monitors the
Generator position input (P4-8) to see if limit
switch BSW opens. If BSW doesn't open, the
control de-energizes K1, waits 10 seconds,
and tries again. If BSW doesn't open after the
fifth try, the Generator Connected LED
flashes and the control quits trying.

If the switch mechanism is stuck or the

solenoids are burnt out, the switch will not
transfer the load.

1. Check the Open Generator circuit for a
bad connection, open wire, or a faulty
part.

2. Check K1 or the continuity through A1
and A2 of the transfer switch.

3. Press the Override pushbutton to reset
the control so it will try to open the
Generator side of the transfer switch.
Observe what happens and verify that
the relay coils are energizing.

a. If the coils are energizing,

* Check the wiring between
the relays and the transfer
switch.

* Check to see if the transfer
switch is faulty.

b. If the coils are not energizing,

* Check the wiring between
the relay and the control.

* Check to see if the relay is
faulty.

4. Use the manual operation handle to
manually operate the transfer switch.

a. If the switch will not allow manual
operation, it must be replaced.

b. If the switch will allow manual
operation but the solenoids are
burnt out, replace the transfer
switch.

TABLE 17. SWITCH TRANSFERRED TO UTILITY BUT THE GENERATOR SET CONTINUES TO RUN

Problem

Possible Cause

Corrective Action

Generator did not
shut down after the
transfer switch has
transferred to the
Utility

1. A Time Delay Engine Cooldown (TDEC)
may be timing.

2. The generator set may not have
received a stop signal.

3. The selector switch on generator set
control panel may not be in the correct
position.

4. There may be defective wiring.

5. The generator set control may not be
operating correctly.

1. Wait for the time delay (up to 30
minutes) to expire.

2. Check for a generator stop signal (open
contact between P5-6 and P5-7).

3. Check to see if the generator control is
set for Remote Start.

4. Check, inspect, or replace defective
wiring, see Figure 44.

5. Check the generator control for proper
operation.
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7.3.8 Miscellaneous Troubleshooting Issues

/N WARNING

AC power within the cabinet and the rear side of the cabinet door presents a shock
hazard that can cause severe personal injury or death. Use extreme caution to avoid
touching electrical contacts with body, tools, jewelry, hair, clothes, and etc. Prior to
working with live circuits, remove all sources of AC power and remove power to the
door by removing the fuse from the FB fuse block. The following procedures are to be
performed only by technically trained and experienced personnel.

/N WARNING

Improper operation of the generator set presents a hazard that can cause severe
personal injury or death. Observe all safety precautions in you generator set manuals.

TABLE 18. MISCELLANEOUS

Problem

Possible Cause

Corrective Action

Generator set running
for no apparent
reason

1. The generator setmay not have received
a stop signal.

2. The selector switch on generator set
control panel may not be in the correct
position.

3. There may be defective wiring.

4. The generator set control may not be
operating correctly.

1. Check for a generator set stop signal
(open contact between P5-6 and P5-7).

2. Check to see if the generator set control
is set for Remote Start.

3. Check, inspect, or replace defective
wiring, see Figure 44.

4. Check the generator set control for
proper operation.

Front panel test does
not transfer the load

1. The control is not set to Test With Load.

2. The control is set to Test With Load but
one of the following has occurred:

a. The transfer time delay may not
have expired.

b. Although it is not offered with this
transfer switch, a phase check
may be enabled.

1. Check the control setting to verify that
the Test With/Without Load function has
been set to With Load.

2. If the control has been set to Test With
Load,

a. The TDNE can be set for up to
300 seconds. If you do not wish to
wait until the time delay expires,
press the Override pushbutton.

b. When the phase check function is
enabled, the generator does not
assume the load until both sources
are within acceptable limits of the
phase check sensor.

Remote test does not
function

There is no contact between TB2-5 and TB2-
1.

Close the contact to start a test.
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Unit did not exercise.

Problem Possible Cause Corrective Action
1. The operation selector switch on the 1. Verify that the operation selector switch
generator may not be in the correct on the generator control panel is set to
position. the Remote/Auto position.
2. An exercise period may not be set or is 2. Check the Exercise LED on the control
set but not yet started. panel to see if it is lit.
3. There may be generator set problems. a. If the Exercise LED is not lit, no

exercise period has been set.
Refer to the exerciser
programming procedure for
information on setting an exercise.

b. If the Exercise LED is lit but not
flashing, the exercise period has
not yet started. Exercisers do not
display exercise start and stop
times.

3. Try starting the generator using its start-
stop (Run/Off) controls. If it does not
crank, check the starting batteries and
cable connections. If it cranks but does
not start, check the fuel supply.

7.4

7.41

7411

Troubleshooting - Transfer Switches without a
Controller

This section describes troubleshooting issues for installations that include a GSAA generator.
With this type of installation, the RSS transfer switch does not include a controller and is
suitable for use with service equipment.

This section also describes the sequence of events for transfer switch operations that do not
include a controller.

Troubleshooting with Symptoms

Use the troubleshooting guide to help diagnose transfer switch problems. It is divided into
sections based on the symptom. Common problems are listed with their possible causes. Refer
to the corrective action column for the appropriate test or adjustment procedure.

Conditional schematics are used to highlight the circuit that is energized during the sequence of
the events. These conditional schematics are for a typical transfer switch with options. Always
refer to the schematic and wiring diagram package that was shipped with the transfer switch for
specific information about its configuration.

Make a thorough inspection of the transfer switch wiring to make sure that good wire harness
and ground connections are made. Correct wiring problems before performing any test or
replacing any components.

Transfer Switch Operation for Transfer Switches without a
Controller

When troubleshooting the RSS transfer switch, it is important to remember the following:

* The generator set control uses limit switches (ASW and BSW) on either side of the transfer
switch to determine if the switch has opened or closed. If either the ASW or BSW limit
switches are bad, the generator set control displays a transfer switch signal failure.
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+ This is a two position transfer switch. It can be connected only to either one source. There
is no neutral position.

* The control supplies a B+ signal to energize the relay coil (K1)
« All inputs are activated by applying a ground to the signal input.

+ The software includes a retry function. If the transfer switch fails to transfer within one
second, power is removed and the software waits ten seconds before trying again. After
three times, the software quits trying.

7.4.1.2 Troubleshooting for Transfer Switches without a Controller

For information on the controller indicator fault signals, refer to the GSAA, GSBA, or GSBB
generator service manual. Table 19 10lists troubleshooting issues for transfer switches without
a controller.

/\ WARNING

AC power within the cabinet and the rear side of the cabinet door presents a shock
hazard that can cause severe personal injury or death. Use extreme caution to avoid
touching electrical contacts with body, tools, jewelry, hair, clothes, and etc. Prior to
working with live circuits, remove all sources of AC power and remove power to the
door by removing the fuse from the FB fuse block. The following procedures are to be
performed only by technically trained and experienced personnel.

/\ WARNING

Improper operation of the generator set presents a hazard that can cause severe
personal injury or death. Observe all safety precautions in you generator set manuals.
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TABLE 19. TROUBLESHOOTING THE TRANSFER SWITCH

Problem

Possible Cause

Corrective Action

The transfer switch
failed to transfer to
the generator set

. The K1 relay coil may not have received

a 12 VDC signal from controller.

. K1 relay may malfunction.
. There may be a defective wire.
. The switch mechanism solenoid may be

burnt out.

. There may be loose or broken parts

within the switch mechanism.

1. Check for a relay coil signal (12 VDC)
between TB4-3 and TB4-4.

2. Verify the relay coils are energizing.
a. If the coils are energizing,

* Check the wiring between
the relays and the transfer
switch (B1 and B2). It should
be 240 VAC.

* Check to see if the transfer
switch is faulty.

b. The coils are not energizing,

* Check to see if the K1 relay
is faulty.

e |If faulty, replace the K1 relay.

3. Check, inspect, or replace the defective
wire.

4. Manually operate the switch by using the
operator handle to manually transfer the
switch. If the switch manually transfers,
the solenoids are burnt out, replace the
switch mechanism.

5. Manually operate the switch by using the
operator handle to manually transfer the
switch. If the switch does not manually
transfer, replace the switch mechanism.
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Problem Possible Cause Corrective Action
The t f itch
fa”eedrtag ?rgrqsgglr ?o . The Utility source may not be present. . Check
the utility The step-down transformer is faulty (240 " ;
: LY A a. to see that the Utility service
VAC to 18 VAC) - used to detect if utility disconnect (circuit b%’eaker) is in
voltage is present. the ON position.
. The K1 relay coil may not have received .
a 12 VDC signal b. for a transformer signal between
. TB4-1 and TB4-2. The output
. K1 relay may malfunction. reading should be 18 VAC +/- 3%.
. There may be a defective wire. . Replace the transformer.
. The switch mechanism solenoid may be . Check for a relay coil signal (12 VDC)
burnt out. between TB4-3 and TB4-4.
. There may be loose or broken parts . Verify the relay coils are energizing.
within the switch mechanism.
a. If the coils are energizing,

* Check the voltage between
the relays and the transfer
switch (A1 and A2). It should
be 240 VAC.

* Check to see if the transfer
switch is faulty.

b. The coils are not energizing,

* Check to see if the K1 relay
is faulty.

» |If faulty, replace the K1 relay.

. Check, inspect, or replace the defective
wire.

. Manually operate the switch by using the
operator handle to manually transfer the
switch. If the switch manually transfers,
the solenoids are burnt out, replace the
switch mechanism.

. Manually operate the switch by using the
operator handle to manually transfer the
switch. If the switch does not manually
transfer, replace the switch mechanism.

Problem Possible Cause Corrective Action
T i itch signal L . " . . |
fariﬁ:wrséer switeh sigha . No feedback to indicate switch position . Check the wiring connection and verify
either on Utility or Generator side. the signal.
. The ASW or BSW limit switch may be . Replace the limit switch.
faulty.
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8 Transfer Switch Service

This section covers the removal and replacement procedures for RSS transfer switch

components.

8.1 Hardware Torque Specifications

Unless otherwise stated, use the following recommendations when torquing hardware:

TABLE 20. HARDWARE TORQUE SPECIFICATIONS

Description

Recommended Torque

M3 Nut, Screw, or Bolt

0.6 - 0.72 Nm (5 - 6 in-Ib)

M4 Nut, Screw, or Bolt

1.5-1.9Nm (13 - 17 in-Ib

M5 Nut, Screw, or Bolt

M6 Nut, Screw, or Bolt

1/4-20 Nut, Screw, or Bolt

)
2.7 - 3.4 Nm (24 - 30 in-lb)
4.6 - 5.7 Nm (40 - 50 in-Ib)
7.9-9.0 Nm (70 - 80 in-lb)

Special Cases (100A and 200A Models Only)

Source A, B, and Load Power Terminal Screws Securing Busbar to Mechanism Housing:

100A

7.0 - 8.0 Nm (62.0 - 70.8 in-Ib)

200A

7.9 - 9.0 Nm (70 - 80 in-Ib)

SE Models Only: Stainless Steel Inner and Outer Door
Panel Screws

7.0-8.7 Nm (62 - 77 in-lb)

SE Models Only: Source A Power Terminal Screws
Securing Busbar to Circuit Breaker

7.9-9.0 Nm (70 - 80 in-Ib)

8.2 Switch Assembly Removal and Replacement

Procedure

For servicing purposes, each transfer switch assembly is removed and replaced as a unit. There

are no serviceable components.

/\ WARNING

The transfer switch presents a shock hazard that can cause severe personal injury or
death. Before beginning installation, remove all sources of AC power. If a generator
provides emergency power, move the generator operation selector switch to Stop,
disconnect AC line power, disconnect the battery charger from its AC power source,
and disconnect the starting battery (negative [-] lead first).

1. Remove all sources of power from the transfer switch in the following order.

a. Move the operation selector switch on the generator to Stop (Off).
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/\ CAUTION

Always disconnect a battery charger from its AC source before disconnecting
the battery cables. Otherwise, disconnecting the cables can result in voltage
spikes high enough to damage the DC control circuits.

b. If there is an external battery charger, disconnect the battery charger from its AC
power source.

/\ WARNING

Ignition of explosive battery gases can cause severe personal injury. Do not
smoke or cause any spark, arc, or flame while servicing batteries.

/N WARNING

Accidental starting of the generator can cause severe personal injury or death
due to electrocution or contact with moving parts. Disconnect the starting
battery cables, before performing service. Batteries emit hydrogen, a highly
explosive gas. Thoroughly ventilate the battery compartment before removing
battery cables. Remove the negative (-) cable (s) first to reduce the risk of
arcing.

c. Disconnect the generator starting battery (negative [-] lead first).

/N WARNING

If the cabinet must be opened for any reason, remove AC power to the
automatic transfer switch. If the instructions require otherwise, use extreme
caution due to the danger of shock hazard.

d. Remove all AC power to the automatic transfer switch.

. For transfer switches with a controller, remove the transfer switch cabinet door panel. For

transfer switches without a controller, remove the outer and inner door panels.

3. Remove all control and power wiring from the switch terminals.

4. Loosen the six 1/4-20 bolts (item 1 in Figure 29 or Figure 30) securing the mechanical

lugs.

. For transfer switches with a controller or with one circuit breaker, loosen and remove the

two screws, nuts, and washers (items 2 in Figure 29 or Figure 30) securing the bracket at
the load and emergency side (bottom) of the switch.

. Loosen and remove all M6 nuts and lock washers (item 3 in Figure 29 or Figure 30)

securing the switch to the rear wall of the cabinet.

. Remove the switch and bottom bracket from the cabinet.

. Mark the bus bar of each phase of the Utility/Generator and Load. Then remove all of the

bus bars from the old switch.

/\ CAUTION

Mounting the bus bar in the wrong direction may increase the risk of a short to
ground. Mount the bus bar with the long end toward the breaker.
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9. Install the bus bars on the new switch in accordance to the markings. Making sure the long
end of the bus bar is connected to the breaker.

10. Use the hardware removed in step 6 to install the new switch in the cabinet. Torque the M6
nuts to 50 in-Ibs (5.6 N-m) and torque the 1/2-20 screws to 80 in-lbs (9 N-m).

11. For transfer switches with a controller or with one circuit breaker, use the hardware
removed in step 5 to install the bracket at the Load and Emergency side of the switch.
Torque the M6 nuts to 50 in-lbs (5.6 N-m).

12. Tighten the 1/4-20 bolts securing the mechanical lugs. Torque the bolts to 80 in-lbs (9
N-m).

13. Reinstall the cabinet door panel(s).
14. Restore power.
a. Reconnect the generator starting battery (negative [+] lead first).

b. If there is an external battery charger, reconnect the battery charger to its AC power
source.

c. Restore AC power to the automatic transfer switch.

d. Move the operation selector switch on the generator to the Remote (or Auto) position.
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1 Insulated Standoff 9 Ground Lugs
2 Battery Charger 10 Neutral Bus Bar
3 Bus/Insulator Mounting Bolt 11 Enclosure
4 Quick Connect Terminal 12 Wire Connector (Sensing)
5 Bus Bar 13 Switch Mechanism Control

Wire Connection
6 Mounting Screws 14 Switch Mechanism
7 Neutral Bar Assembly 15 Controller

FIGURE 29. INTERIOR COMPONENTS FOR TRANSFER SWITCH WITH CONTROLLER
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Number Description Number Description
1 Mounting Screw(s) 7 Ground Lugs
2 Bus Bar Switch Mechanism 8 Neutral Bus Bar
3 Interface Bus Bars 9 Battery Charger
4 Bus Bar Mounted Long End 10 Relay Coil (K1)
to Breaker
5 Circuit Breaker 11 Switch Mechanism
Neutral Bar Assembly 12 Insulated Standoff
FIGURE 30. INTERIOR COMPONENTS FOR TRANSFER SWITCH WITHOUT CONTROLLER (ONE

8.3

CIRCUIT BREAKER)

Limit Switch Replacement Procedure

/N WARNING

The transfer switch presents a shock hazard that can cause severe personal injury or
death. Before beginning installation, remove all sources of AC power. If a generator
provides emergency power, move the generator operation selector switch to Stop,
disconnect AC line power, disconnect the battery charger from its AC power source,
and disconnect the starting battery (negative [-] lead first).
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/N WARNING

1. Remove all sources of power from the transfer switch in the following order.

a. Move the operation selector switch on the generator to Stop (Off).

/N CAUTION

Always disconnect a battery charger from its AC source before disconnecting
the battery cables. Otherwise, disconnecting the cables can result in voltage
spikes high enough to damage the DC control circuits.

b. If there is an external battery charger, disconnect the battery charger from its AC
power source.

/N WARNING

Ignition of explosive battery gases can cause severe personal injury. Do not
smoke or cause any spark, arc, or flame while servicing batteries.

/\ WARNING

Accidental starting of the generator can cause severe personal injury or death
due to electrocution or contact with moving parts. Disconnect the starting
battery cables, before performing service. Batteries emit hydrogen, a highly
explosive gas. Thoroughly ventilate the battery compartment before removing
battery cables. Remove the negative (-) cable (s) first to reduce the risk of
arcing.

c. Disconnect the generator starting battery (negative [-] lead first).

/N WARNING

If the cabinet must be opened for any reason, remove AC power to the
automatic transfer switch. If the instructions require otherwise, use extreme
caution due to the danger of shock hazard.

d. Remove AC power to the automatic transfer switch.
Remove the transfer switch cabinet door panel.
Mark and disconnect all wires connected to the limit switches; see Figure 32.

Remove the faulty limit switch.

o~ 0N

Install the new limit switches. Use the manual operation handle; see Figure 34 to rotate the
shaft so that the limit switches are installed as shown in Figure 32.

6. Restore power.
a. Reconnect the generator starting battery (negative [-] lead first).

b. If there is an external battery charger, reconnect the battery charger to its AC power
source.

c. Restore AC power to the automatic transfer switch.

d. Move the operation selector switch on the generator to the Remote (or Auto) position.
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1 [ Mounting Hardware 3 | Transfer Switch
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FIGURE 31. RA 100A/200A TRANSFER SWITCH REMOVAL
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FIGURE 32. RA 400A TRANSFER SWITCH REMOVAL
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No. Description No. Description

1 | Transmission Shaft 3 | Transfer Switch Manual Operation Handle
2 | Switch Position Indicators Red ON or Green OFF

FIGURE 33. RA 100A/200A MANUAL OPERATION HANDLE
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Switch Position Indicators Red ON or Green OFF

Transmission Shaft

Transfer Switch Manual Operation Handle

8.4

FIGURE 34. RA 400A MANUAL OPERATION HANDLE

Control Replacement Procedure

This procedure is only for RSS transfer switches that include a controller.
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/N WARNING

The transfer switch presents a shock hazard that can cause severe personal injury or
death. Before beginning installation, remove all sources of AC power. If a generator
provides emergency power, move the generator operation selector switch to Stop,
disconnect AC line power, disconnect the battery charger from its AC power source,
and disconnect the starting battery (negative [-] lead first).

1. Remove all sources of power from the transfer switch in the following order.

a. Move the operation selector switch on the generator to Stop (Off).

/\ CAUTION

Always disconnect a battery charger from its AC source before disconnecting
the battery cables. Otherwise, disconnecting the cables can result in voltage
spikes high enough to damage the DC control circuits.

b. If there is an external battery charger, disconnect the battery charger from its AC
power source.

/N WARNING

Ignition of explosive battery gases can cause severe personal injury. Do not
smoke or cause any spark, arc, or flame while servicing batteries.

/N WARNING

Accidental starting of the generator can cause severe personal injury or death
due to electrocution or contact with moving parts. Disconnect the starting
battery cables, before performing service. Batteries emit hydrogen, a highly
explosive gas. Thoroughly ventilate the battery compartment before removing
battery cables. Remove the negative (-) cable (s) first to reduce the risk of
arcing.

c. Disconnect the generator starting battery (negative [-] lead first).

/\ WARNING

If the cabinet must be opened for any reason, remove AC power to the
automatic transfer switch. If the instructions require otherwise, use extreme
caution due to the danger of shock hazard.

d. Remove AC power to the automatic transfer switch.
2. Remove the transfer switch cabinet door panel.
3. Unplug the P3, P4, and P5 connectors from the back of the control, see Figure 35.

4. Loosen and remove the two retaining clips and the control from the control mounting
bracket.

5. Insert the new control in the mounting bracket. Make sure the control gasket is installed
between the control and the mounting bracket.

6. Use the two retaining clips to secure the control to the mounting bracket. The clips are
installed on the sides of the control, see Figure 35.
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7. Reconnect the P3, P4, and P5 connectors to the control. Make sure the P3 and P5
connectors are in the correct slots, see Figure 35.

8. Reinstall the transfer switch cabinet door panel.
9. Restore power.
a. Reconnect the generator starting battery (negative [+] lead first).

b. If there is an external battery charger, reconnect the battery charger to its AC power
source.

c. Restore AC power to the automatic transfer switch.

d. Move the operation selector switch on the generator to the Remote (or Auto) position.

©)

7 3
12346878 1234567860
P4 P&
m b
9 7 & 3 1
\ Y

5 5

Number Description Number Description
1 TS1310 Control Panel 3 Retaining Clip
2 Retaining Clip

FIGURE 35. CONTROL CONNECTORS

8.5 Battery Charger Replacement Procedure

/N WARNING

The transfer switch presents a shock hazard that can cause severe personal injury or
death. Before beginning installation, remove all sources of AC power. If a generator
provides emergency power, move the generator operation selector switch to Stop,
disconnect AC line power, disconnect the battery charger from its AC power source,
and disconnect the starting battery (negative [-] lead first).

1. Remove all sources of power from the transfer switch in the following order.

a. Move the operation selector switch on the generator to Stop (Off).
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/\ CAUTION

Always disconnect a battery charger from its AC source before disconnecting
the battery cables. Otherwise, disconnecting the cables can result in voltage
spikes high enough to damage the DC control circuits.

b. If there is an external battery charger, disconnect the battery charger from its AC
power source.

/\ WARNING

Ignition of explosive battery gases can cause severe personal injury. Do not
smoke or cause any spark, arc, or flame while servicing batteries.

/N WARNING

Accidental starting of the generator can cause severe personal injury or death
due to electrocution or contact with moving parts. Disconnect the starting
battery cables, before performing service. Batteries emit hydrogen, a highly
explosive gas. Thoroughly ventilate the battery compartment before removing
battery cables. Remove the negative (-) cable (s) first to reduce the risk of
arcing.

c. Disconnect the generator starting battery (negative [-] lead first).

/N WARNING

If the cabinet must be opened for any reason, remove AC power to the
automatic transfer switch. If the instructions require otherwise, use extreme
caution due to the danger of shock hazard.

d. Remove AC power to the automatic transfer switch.
2. Remove the transfer switch cabinet door panel.
3. Disconnect the AC power cord from the battery charger.

4. Disconnect the two wires connecting the battery charger to TB 2 (transfer switches with a
controller) or TB 4 (transfer switches without a controller).

5. Loosen and remove the hardware securing the battery charger mounting brackets.
6. Remove the brackets and the charger.

7. Use the hardware remove in step 5 to secure the mounting brackets and new changer to
the inside of the transfer switch cabinet, see Figure 29.

8. Reconnect the two wires connecting either TB2 or TB4 to the battery charger.
9. Reconnect the AC power cord to the battery charger.
10. Reinstall the transfer switch cabinet door panel.
11. Restore power.
a. Reconnect the generator starting battery (negative [+] lead first).

b. If there is an external battery charger, reconnect the battery charger to its AC power
source.

c. Restore AC power to the automatic transfer switch.
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d. Move the operation selector switch on the generator to the Remote (or Auto) position.
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FIGURE 36. BATTERY CHARGER

8.6 Control Relay Replacement Procedure

NOTICE

Transfer switches with a controller include two control relays (K1 and K2). Transfer
switches without a controller include only one control relay (K1).

/\ WARNING

The transfer switch presents a shock hazard that can cause severe personal injury or
death. Before beginning installation, remove all sources of AC power. If a generator
provides emergency power, move the generator operation selector switch to Stop,
disconnect AC line power, disconnect the battery charger from its AC power source,
and disconnect the starting battery (negative [-] lead first).

1. Remove all sources of power from the transfer switch in the following order.

a. Move the operation selector switch on the generator to Stop (Off).

/\ CAUTION

Always disconnect a battery charger from its AC source before disconnecting
the battery cables. Otherwise, disconnecting the cables can result in voltage
spikes high enough to damage the DC control circuits.

b. If there is an external battery charger, disconnect the battery charger from its AC
power source.

/\ WARNING

Ignition of explosive battery gases can cause severe personal injury. Do not
smoke or cause any spark, arc, or flame while servicing batteries.
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/N WARNING

Accidental starting of the generator can cause severe personal injury or death
due to electrocution or contact with moving parts. Disconnect the starting
battery cables, before performing service. Batteries emit hydrogen, a highly
explosive gas. Thoroughly ventilate the battery compartment before removing
battery cables. Remove the negative (-) cable (s) first to reduce the risk of
arcing.

c. Disconnect the generator starting battery (negative [-] lead first).

/\ WARNING

If the cabinet must be opened for any reason, remove AC power to the
automatic transfer switch. If the instructions require otherwise, use extreme
caution due to the danger of shock hazard.

d. Remove AC power to the automatic transfer switch.

2. Remove the transfer switch cabinet door panel.

3. Spread the relay clips apart and remove the relay(s) from the relay base(s).

4. Install the new relay(s) on the relay base(s), making sure the screw head on the bottom of
the relay matches up with the hole in the relay base.

5. Make sure the relay clips are securing the relay(s) to the base(s).

6. Restore power.

Number

Description Number Description

Relay 3 Base

Clip

FIGURE 37. CONTROL RELAY INSTALLATION

A045M928 (Issue 6)

93



8. Transfer Switch Service 1-2015

8.7 Circuit Breaker Replacement Procedure

This procedure is only for RSS transfer switches without a controller.

/N WARNING

The transfer switch presents a shock hazard that can cause severe personal injury or
death. Before beginning installation, remove all sources of AC power. If a generator
provides emergency power, move the generator operation selector switch to Stop,
disconnect AC line power, disconnect the battery charger from its AC power source,
and disconnect the starting battery (negative [-] lead first).

1. Remove all sources of power from the transfer switch in the following order.

a. Move the operation selector switch on the generator set to Stop (Off).

/\ CAUTION

Always disconnect a battery charger from its AC source before disconnecting
the battery cables. Otherwise, disconnecting the cables can result in voltage
spikes high enough to damage the DC control circuits.

b. If there is an external battery charger, disconnect the battery charger from its AC
power source.

/N WARNING

Ignition of explosive battery gases can cause severe personal injury. Do not
smoke or cause any spark, arc, or flame while servicing batteries.

/\ WARNING

Accidental starting of the generator set can cause severe personal injury or
death due to electrocution or contact with moving parts. Disconnect the
starting battery cables, before performing service. Batteries emit hydrogen, a
highly explosive gas. Thoroughly ventilate the battery compartment before
removing battery cables. Remove the negative (-) cable (s) first to reduce the
risk of arcing.

c. Disconnect the generator set starting battery (negative [-] lead first).

/N WARNING

If the cabinet must be opened for any reason, remove AC power to the
automatic transfer switch. If the instructions require otherwise, use extreme
caution due to the danger of shock hazard.

d. Remove AC power to the automatic transfer switch.
Remove the transfer switch cabinet door panel.
Remove the hardware securing the bus bars to the circuit breaker.
Remove the two #8-32 screws securing the circuit breaker to the circuit breaker bracket.

Remove the circuit breaker.

o o~ Db

Use the two #8-32 screws removed in step 4 to install the new circuit breaker.
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7. Use the hardware removed in step 3 to reinstall the bus bars. Tighten the bolts to 80 in-lbs
(9 N-m).

8. Restore power.
a. Reconnect the generator set starting battery (negative [+] lead first).

b. If there is an external battery charger, reconnect the battery charger to its AC power
source.

c. Restore AC power to the automatic transfer switch.

d. Move the operation selector switch on the generator set to the Remote (or Auto)
position.

FIGURE 38. CIRCUIT BREAKER

8.8 Signal Transformer Replacement Procedure

This procedure is only for RSS transfer switches without a controller.

/N WARNING

The transfer switch presents a shock hazard that can cause severe personal injury or
death. Before beginning installation, remove all sources of AC power. If a generator set
provides emergency power, move the generator set operation selector switch to Stop,
disconnect AC line power, disconnect the battery charger from its AC power source,
and disconnect the starting battery (negative [-] lead first).

1. Remove all sources of power from the transfer switch in the following order.

a. Move the operation selector switch on the generator to Stop (Off).

/\ CAUTION

Always disconnect a battery charger from its AC source before disconnecting
the battery cables. Otherwise, disconnecting the cables can result in voltage
spikes high enough to damage the DC control circuits.
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b. If there is an external battery charger, disconnect the battery charger from its AC
power source.

/N WARNING

Ignition of explosive battery gases can cause severe personal injury. Do not
smoke or cause any spark, arc, or flame while servicing batteries.

/\ WARNING

Accidental starting of the generator set can cause severe personal injury or
death due to electrocution or contact with moving parts. Disconnect the
starting battery cables, before performing service. Batteries emit hydrogen, a
highly explosive gas. Thoroughly ventilate the battery compartment before
removing battery cables. Remove the negative (-) cable (s) first to reduce the
risk of arcing.

c. Disconnect the generator starting battery (negative [-] lead first).

/N WARNING

If the cabinet must be opened for any reason, remove AC power to the
automatic transfer switch. If the instructions require otherwise, use extreme
caution due to the danger of shock hazard.

d. Remove AC power to the automatic transfer switch.
2. Remove the transfer switch cabinet door panel.

3. Unplug the four connectors which connect to the transformer. Take note of how the
transformer is installed.

4. Remove the two M3 nuts securing the transformer to the side of the cabinet.
5. Remove the transformer.

6. Use the nuts removed in step 4 to install the new transformer with the same orientation as
the old one.

7. Plug the four connectors which connect to the transformer.
8. Restore power.
a. Reconnect the generator starting battery (negative [+] lead first).

b. If there is an external battery charger, reconnect the battery charger to its AC power
source.

c. Restore AC power to the automatic transfer switch.

d. Move the operation selector switch on the generator to the Remote (or Auto) position.
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FIGURE 39. SIGNAL TRANSFORMER
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This section includes information on replaceable parts used with RSS transfer
switches that include a controller and transfer switches that don't include a
controller, see Figure 40.

~d

TRANSFER SWITCH WITH CONTROLLER

N}

~

TRANSFER SWITCH WITHOUT CONTROLLER

FIGURE 40. RSS TRANSFER SWITCH TYPES
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14

RSS TRANSFER SWITCH WITH A CONTROLLER

FIGURE 41.
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TABLE 22. RSS TRANSFER SWITCH WITH A CONTROLLER

Ref No. Part No. Qty Used Part Description
1 Transfer Switch Mechanixm (Includes Items 2 and 3)
306-5191 1 RSS100
306-5192 1 RSS200
2 308-1235 2 Limit Switch (ASW and BSW) *(Not sold separately -
Order item #1)*
3 319-6882 1 Terminal Cover, Switch Mechanism
4 306-5297 1 Handle, Manual Operation
5 332-2370 2 Standoff, Isolated
6 Neutral Bus Bar
337-3927 1 RSS100
337-3982 1 RSS200
7 Lug, Mechanical (Neutral and Mechanical)
332-3084 9 RSS100
332-3038 9 RSS200
332-3647 2 Lug, Ground
Harness (Includes Items 10, 11, and 12)
338-4994 1 RSS100
338-5007 1 RSS200
10 323-2170-04 1 Controller Connector, 9 Pin (P3)
11 323-1678-08 1 Controller Connector, 8 Pin (P4)
12 323-1678-20 1 Controller Connector, 9 Pin (P5)
13 A046Y535 1 Battery Charger *Adapter kit AO48K877 also required for
units built before 10/2013
14 319-6431 2 Bracket, Mounting - Battery Charger
15 307-3070 2 Relay, Control
16 307-3076 2 Base, Relay
17 307-3077 4 Bracket, Relay Clip
18 332-4373-02 1 Terminal Block, 6 Pole
19 098-8422-04 1 Label, Terminal Block
20 332-4144 2 End Cap, Terminal Block
21 332-4145 3 End Bracket, Terminal
22 300-5965 1 Control Display - Line-to-Line Voltage Sensing (TS1310)
23 319-6881 1 Bracket, Controller Mounting
24 098-8692 1 Label, Customer Connection
25 319-6880 1 Door Panel - RSS100
26 319-6894 1 Door Panel - RSS200
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TABLE 24. RSS TRANSFER SWITCH WITHOUT A CONTROLLER

Ref No. Part No. Qty Used Part Description
1 Transfer Switch Mechanism (Includes Items 2 and 3)
306-5191 1 RSS100
306-5192 1 RSS200
2 308-1235 2 Limit Switch
3 319-6882 1 Terminal Cover, Switch Mechanism
4 306-5297 1 Handle, Manual Operation
5 332-2370 2 Standoff, Insulated
6 Neutral Bus Bar
337-3942 1 RSS100
337-3984 1 RSS200
7 Lug, Mechanical (Neutral and Mechanical)
332-3084 7 RSS100
332-3038 4 RSS200
332-3647 5 Lug, Ground
338-5058 1 Harness
10 A046Y537 1 Battery Charger *Adapter kit AO48K877 also required for
units built before 10/2013
11 319-6431 2 Bracket, Mounting - Battery Charger
12 307-3146 1 Relay, Control
13 307-3147 1 Base, Relay
14 307-3077 2 Bracket, Relay Clip
15 332-4373-01 1 Terminal Block, 10 Pole
16 098-8422-01 1 Label, Terminal Block
17 332-4144 2 End Cap, Terminal Block
18 332-4145 2 End Bracket, Terminal
19 098-8803 1 Label, Customer Connection
20 319-7055 1 Door Panel, Outer
21 319-7056 1 Door Panel, Inner

22 Circuit Breaker
320-2473-01 1 RSS100
320-2473-02 1 RSS200

23 315-1731 1 Transformer
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ATS OPERATOR COI L

I, ALL DEYICES ARE suogn DE- ENERGIZED YiTH

TRANSFER SWITCH CLO!

ED TO NORMAL

CUMBE POWER GENERATION
@ vive a0 dyeiee b, MibhAraLis, My dad

| — {WD-TRANSFER_S§1TCH

Por | 0630_3285 (=%

FIGURE 47. RSS TRANSFER SWITCH WITH CONTROLLER WIRING DIAGRAM (SHEET 1 OF 2)
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ol o GND
bl B3] -
—|&lz|&8
¢
kL _N? P4-7
P5-9 7 'No| TB2-6
5 0
TV E—g D_| IN_AI IN_BI o Asi
P53
LA 2. 8 ATISt A SWITCH 9L
—8 ATS-A2 o
P35 s 5 MECHAN | SM 6N al © == 5222 ;;%:
2 sl = <= 2= =< HH )=
S14 ¢
1}§EIH-I—3L_D_, |A||A2|5||Bz| | | | IE—AI I:I NC P4-8
1 L m— ' Llefslafs]e]s]e] Llefsfafsfefe]e]s]
= | PA K2-8 ATS-BI NO B P4 P&
— 533 s | K2-5 Ars-m2 o =
A a u
w| | ol wv = =
Ezog TS1310
CONTROLLER
182 Bc-z P3
GROUND (B-)| | O|4,GND Ek\ T T0] Ts] s ]
2 2 - | " L] 7 5 3 1
O . £5-2 BC-1 I 182-3
B+ |O]  [Lr2-4 FS 5.54
REMOTE START O p5-¢ ~ o
= -3 g el
reMote TEST| S || 5 s @ z = ¢ ¢
SHITCH POSITION[ 6 6 | AsH-No NA BATTERY B:Fs"
GENERATOR O NB:E CHARGER TB2-1
TB2- 1 . Asy-c
Bsw«:%uq
GND_
(CABINET)
@ |5u a0 Anizﬁlimms. m sadaz
o {WD-TRANSFER_S 1 TCH
Por | 5] 0630_3285 [ §]

FIGURE 48. RSS TRANSFER SWITCH WITH CONTROLLER WIRING DIAGRAM (SHEET 2 OF 2)
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~ . 2
2 = =
& r =
= = =
8 =S
- o~ B = 3
g2 g = -
R g 8
(- (-9
= z =l = =
= = = 2 2 = = i
== E - =T = & % = =
L I P I P I P I P
4]+ Ne| No  NC|No 2
KI o -
13] - ¢ ¢ 5,54
Asy N I
e . N
LY s
i T2 oLk RED GRN
X1 X2
Tl
BATTERY AaGaad
CHARGER Hi H2
ORN BLK
$2-3
BLK[ 3 [ 4 [BLK $2-1
Al A2 BI B2
Ki
9 LI
A
Kl KI 7
0| L2 LKk je
1 I T2
SEE NOTE 3
a1 e T T T T s - aGENggiron
(UTLITIY BREAKER) Y T 5 FBREAKER)
| 1 L™
NA £ oo o101 1 i : EA
UTILITY ~ L ole i [ W
suppLy | '@ : oto- A ] EB
: ' N
(I B _i
MATN BONDING JUMPER
— LA LB N

LOAD CONNECTIONS

T84 TERMINAL BLOCK
Kl RELAY

EL
Asg UTILITY POSITION AUXILIARY SYI

XILI CH
BS GENERQTOR POSITIOE AUXIL IARY S%ITCH
ATS AUTOMATIC TRANSFER SWITCH
TI STEP DOWN TRANSFORME
SI OPEN WHEN ATS 1S CONNECTED TO UTILITY
$2  OPEN WHEN ATS 1S CONNECTED TO GENERATOR

CRI BRIDGE RECTIFIER
¢ ATS OPERATOR COIL

CBI UTILITY CIRCUIT BREAKER
CB2 EMERGENCY CIRCUIT BREAKER

NOTES:

I, ALL DEVICES ARE SHOWN DE-ENERGIZED WITH TRANSFER SYITCH
CLOSED TO UTILITY,

2. SINGLE PHASE TRUE THO POSITION MECHANISM, MAX1MuM yoLTAGE
UP TO 240 VAC.
3. RSS 100-6868 AND RSS 200-6869 DO NOT OFFER CB2,

GENERATOR

éigg A
WD-TRANSFER SWITCH

SITE CODE
LT

Por | 06303395 ikl

FIGURE 49.

RSS TRANSFER SWITCH WITHOUT CONTROLLER WIRING DIAGRAM (SHEET 1 OF 2)
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ORNT TBLK Mj:
opo
Tl 32|
TI IX_Z |8 1 6 5
RED| |GRN | l
= wE—T— Uy
;N:N;%N@ |2|||09|
S R ] s
L TUT ] ]
B4 [ |~]-]<]efe]-]e]-]"= e
] © —
BC-1 | I T84-7
@DT i FS 5,54
ATS NA Ne | | Ne T84-5
= o SWITCH ] L] -
-4 MECHAN I SM o
— <C
< T
[ o]
BLK | 3 | 4 | BLK
ATS-NA ATS-NB . o
o [alo ol T 11| [o] [o] [ef—mes
BEE T 1 [v
AW xi-13 D ; ; Z ; z BSH
T84-4 BSY
L -%nlzﬂhﬁamw
(CAg»mm gWD-TRANSFER SWITCH
PGF | ] 06303395 Ekd

FIGURE 50. RSS TRANSFER SWITCH WITHOUT CONTROLLER WIRING DIAGRAM (SHEET 2 OF 2)
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C.1

RSS Interconnection Wiring Diagram

RST
JUMPER
LEFT SIDE REAR WALL
GHAB GENSET = [ |—GND NORMAL  EMERGENCY
= 2 POWER POWER
= =T 3B
= 4 —RMT START ‘ ‘ ‘ | ‘ ‘
+2 = I-3 5
oo = 6
181 [ [2[3T4[5]6 [TI8]9 0] 7
8
Tl |
LOAD
RSZ WITHOUT TD RELAY
NORMAL
POWER |LOADl
RSZ WITH TD RELAY &FE WO [ {
\ —1 CONTROL
NORMAL BOARD
POWER  LOAD START
| [ CIRCUIT
} N.O.
EMERGENCY
POWER [T K2
CONTROL -3 ‘
BOARD
| START
T Ly 2 BATTERY (-)
STANDBY r O] BATTERY (+)
POWER D] [x2] CHARGER
) 1 QUTPUT TB
5 2.
RSS
- . 3.
= B(-) T NORMAL
B(+) < (R LEFT SIDE POWER
CHARGER |
OUTPUT T8 12 182 I
T —GROUND(B-)
?
-1 318+
-3 I
4 —REMOTE START EMERGENCY
5 |—REMOTE TEST ] POWER
61— SWITCH POSITION |
- GENERATOR | | |
SEE NOTE 3
LOAD

NOTE
I

SIZE WIRES AS FOLLOWS:

WIRE SIZE (AWG) [DISTANCE IN FEET (ONE WAY)
16 125
14 200
12 300
10 500

NORMAL /EMERGENCY LEADS ARE SIZED FOR
LOAD AND LENGTH.

JUMPER LEAD (PART NO. 0226_4404_04)
INSIDE THE LITERATURE PACKING LIST.

FIGURE 51.

INTERCONNECTION WIRING DIAGRAM FOR GGDB (ALL SPECS) GENERATORS (SHEET 1 OF 8)
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ONAN/CUMMINS GENERATOR SET RST
SERIES GGDB ALL SPEC’S, GN SPEC B,
DN SPEC B WITH TWO WIRE CONTROL LEFT SIDE REAR WALL
ENGINE CONTROL PANEL B | —GND NORMAL  EMERGENCY
=2 2 POWER POWER
)
3 38
T8I 4 —RMT START
0] I-4 z
9 6
18] 7
7] 8
GND [6 —
HEE
[4]
RMT START [ 317~
2= Tl
B+LIT-3
LOAD
RSZ WITHOUT TD RELAY
NORMAL
POWER  LOAD
| I|
SEE NOTE | |
\ J CONTROL
BOARD
START
[ CIRCUIT
[ ] N.O.
EMERGENCY [T
POWER Ly NOTE:
RSZ WITH TD RELAY 1-2 I. SIZE WIRES AS FOLLOWS:
-4 WIRE SIZE (AWG) [DISTANCE IN FEET (ONE WAY)
6 125
NORMAL -1 4 200
POWER  LOAD 3 Ol BATTERY (-) B 300
| | O| BATTERY (+) 0 500
[ CHARGER
| OUTPUT T8 2. NORMAL/EMERGENCY LEADS ARE SIZED FOR
LOAD AND LENGTH
CONTROL
BOARD RSS
NORMAL
| LEFT SIDE POWER
[
STANDBY )
POWER [XT] [x2] -] GROUND(B-) I
] -2
1-2 1-3 B+
-4 I
REMOTE START —— EMERGENCY
-1 5 REMOTE TEST | ] POWER
_ B(-) SWITCH POSITION
| E::::ﬁ“
d B(H) T (08 GENERATOR |
CHARGER [
|-4 OUTPUT TB LOAD

FIGURE 52. INTERCONNECTION WIRING DIAGRAM FOR GENERATORS WITH POWERCOMMAND® 2100 CONTROL (PCC2100) (SHEET 2 OF 8)
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ONAN/CUMMINS GENERATOR SET RST
SERIES FD, FE, DB, GGHE, GGHF
WITH TWO WIRE CONTROL LEFT SIDE REAR WALL
ENGINE CONTROL PANEL =T é GND NORMAL  EMERGENCY
- POWER POWER
E
T8I 4]—RMT START ’ ’ ’ ‘ ‘ ‘
0] -4 5
3 5
5] T
7] 8
16 ]
GND [+
RMT START[% -2
Z | -4
i 1]
LOAD
TO B+ TERMINAL
ON STARTER -3 RSZ WITHOUT TD RELAY
NORMAL
POWER  LOAD
| ||
SEE NOTE |
\ - CONTROL
BOARD
START
[ CIRCUIT
[ N.O.
EMERGENCY
POWER X[ T ke
RSZ WITH TD RELAY -2
-4
NORMAL - ]
o] BATTERY (-)
POVER LorD 13 Ei BATTERY (+)
CHARGER
| OUTPUT T8 NOTE:
| I. SIZE WIRES AS FOLLOWS:
] CONTROL WIRE SIZE (AWG) [DISTANCE IN FEET (ONE WAY)
BOARD RSS :g 558
I NORMAL 2 300
LEFT SIDE POWER 10 500
STANDBY 782 | | 2. NORMAL/EMERGENCY LEADS ARE SIZED FOR
X [x2 ; :
POWER _[]7 [x2] -l T}—GROUND(B-) | LOAD AND LENGTH
-2 -2 2
S
: 4 ]—REMOTE START —— EMERGENCY
-1 — 5 51— RENOTE TEST ] POWER
3 [BC— | T o 61— SWITCH POSITION
1B+)] T GENERATOR l
CHARGER [
" OUTPUT TB SR

FIGURE 53. INTERCONNECTION WIRING DIAGRAM FOR GENERATORS WITH POWERCOMMAND® 2100 CONTROL (PCC2100) (SHEET 3 OF 8)
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ONAN/CUMMINS GENERATOR SET
SERIES GN SPEC A, DN SPEC A
WITH TWO WIRE CONTROL

ENGINE CONTROL PANEL

81
I
19|
18]
7]
16|
GND [S 7=
RNT START [ g_ -2
Z |-4
I
TO B+ TERMINAL
ON STARTER -3
SEE NOTE \\
RSZ WITH TD RELAY
NORMAL

POWER |LOA%
|
|

CONTROL
BOARD
|
[ ]
STANDBY X1l [x2]
POWER
]

B(+) E
CHARGER
OUTPUT TB

BCT}— S
= - (R
6

NOTE :
I. SIZE WIRES AS FOLLOWS:

RST
LEFT SIDE REAR WALL
I | |—GND NORMAL  EMERGENCY
=7 2 POWER POWER
3 3Bt
- 4 |—RMT START ‘ ‘ ‘ ‘ ‘ ‘
-4 z
6
7
8
LOAD
RSZ WITHOUT TD RELAY
NORMAL
POWER |LOA%
|
]
CONTROL
BOARD
START
[ CIRCUIT
[T N.O.
EMERGENCY
POWER &l 1 1
-2
-4
ﬂ:; 5] BATTERY (-)
O] BATTERY (+)
CHARGER
OUTPUT T8B
RSS
NORMAL
LEFT SIDE POWER
| 182 L
Er GROUND(B-)
1-3 B+
-4

REMOTE START

REMOTE TEST
SWITCH POSITION

o] o e[ ro|—

GENERATOR

—— EMERGENCY
[T POWER

WIRE SIZE (AWG)

DISTANCE IN FEET (ONE WAY)
125

200

300

=S ENES

500

2. NORMAL/EMERGENCY LEADS ARE SIZED FOR

LOAD AND LENGTH.

FIGURE 54. INTERCONNECTION WIRING DIAGRAM FOR GENERATORS WITH POWERCOMMAND® 2100 CONTROL (PCC2100) (SHEET 4 OF 8)
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RST
JUMPER
SETEETOR: 5 LEFT SIDE REAR WALL
ENGINE CONTROL PANEL 3 | —GND NORMAL ~ EMERGENCY
2 POWER POWER
T~ 3B
| 1B ™ 4 |—RMT START ‘ | ‘ ‘ ‘ |
NO FIELD INSTALLED %9 g
CONNECT IONS 4
8 1
= 718+ 8
B 6 |RMT _
= 5l 8w "
4] <= o .8 a =
3] S CxozE £EZ3
NO FIELD INSTALLED[— [2] AT I P “
CommecTions o [13 _s_c=- 55252352558
—o—omLy B o oT LOAD
NN — — 1 OO0 T g an
182 [1]2]3T4[5]6 [ TT8OTI0[III2[13[14]15]16]
RSZ WITHOUT TD RELAY RSZ WITH TD RELAY
NORMAL NORMAL
POWER ‘LOA% POWER lLOAD
SEE NOTE | I
—, CONTROL —, CONTROL
BOARD BOARD
START
| CIRCUIT
[ N.O. s# Dg
EMERGENCY ANDBY
POWER XL T X2 POWER [xI] [x2]
]
I-2
-2
b= [B(-7} 5
g e L
-1 CHARGER CHARGER
OUTPUT TB OUTPUT TB
NOTE:
I. SIZE WIRES AS FOLLOWS:
RSS
WIRE SIZE (AWG) [DISTANCE IN FEET (ONE WAY)
NORMAL 16 125
LEFT SIDE POWER 4 200
|| 2 300
-3 182 I 1o 500
T —GROUND(B-)
P 2. NORMAL/EMERGENCY LEADS ARE SIZED FOR
L= 3B+ LOAD AND LENGTH.
L-2 4 |—RENOTE START L EMERGENCY
51 RENOTE TEST [T POWER 3. JUMPER LEAD (PART NO. 0226_4404.04) 1S PROVIDED
S 1 SHITCH POSITION [ INSIDE THE LITERATURE PACKING LIST
JUNFER GENERATOR | | |
SEE NOTE 3
LOAD
FIGURE 55. INTERCONNECTION WIRING DIAGRAM FOR GENERATORS WITH POWERCOMMAND® 2100 CONTROL (PCC2100) (SHEET 5 OF 8)
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POWERCOMMAND (2100) CONTROL
RST
OPTIONAL OUTPUT RELAYS JUNPER
T AT e S : LEFT SIDE WALL REAR WALL
' 7 e s 111 I— . | —GND NORMAL ~ EMERGENCY
N PPy -y I o = el POWER POWER
| | . || SEE NOTE 4 — 3|8+ RSZ WITH TD RELAY
AR % s B s 1 , [T81] L 4_|—REM START ‘ ’ ‘ ‘ ‘ ’
R Y = N ==Y REMOTE START || — . [-i2 5
ot L REMOTE E-STOP , —» ; 3
1B1-3, A2 KOH A= REMOTE RESET [ 3 L — ; —
! ! 4 it ¥ NI 8 POWER  LOAD
N [y | CONF IGURABLE [ [5 , e I
! ! CUSTOMER | [5 | ! LOW FUEL
L N weuTS | [ 4! {
L 32 s ! R oo B
R L2 N P T — i - CONTROL
TBI-IO:__AQ—Q—M——/: EE ZE'—:?':J—J' : ‘ ‘ ’ BOARD
o bl 7
| K12 | o5 T_J_J | LOAD
n=r=mr- Lmm— T
- 3 ]
: £ 2| : o 4 15 | 1 : STANDBY 3] 72
| ji_ _j; | o] NOTE 3 POWER ]
—N— . FUSED B+ (10A)[17 - RSZ WITHOUT TD RELAY -2
R o T B A S 3 B
' 9]
GND[ 20 -3
2-2 - 5
i I3 NORMAL £ 50 = (oR
PO LowD CHARGER 4
t | OUTPUT TB
OPTIONAL NETWORK INTERFACE | —
GFTIGHEL SONIRDL NET DATA 1 =3 CONTROL I CONNECTIONS TO TBI-4 THRU 7 ARE FOR CUSTOMER
NET DATA 2[2 = BOARD USE_AND MAY BE CONFIGURED TO DISPLAY CUSTOM
ALARM MESSAGES ON GENSET CONTROL. LOW FUEL
I IS REQUIRED FOR NFPAI10 COMPLIANCE .
B | ] 2. IF CONTROL (BATTERY) POWER IS RUN IN A COMMON
B+‘ GND| = gl CONDUIT WITH THE NETWORK WIRING, FUSE SHOULD
GPTIGHAL EOaLANT " ‘ BE CHANGED TO 2A RATED DEVICE.
AND/OR_ALTERNATOR STARTER = 3. MAXIMUM WIRE SIZE ON TBI IS 12 AWG. WIRING
MUST BE STRANDED.
UENOET RACKADE — B(-) 4. SIZE WIRES AS FOLLOWS:
-3 {8
T~ CHERGER WIRE SIZE (AWG) [DISTANCE IN FEET (ONE WAY)
120 OR 240 VAC SOURCE SRl T8 I 125
(PLUG CONNECTION)
300-5319 ANNUNCIATOR 2 300
RS 10 500
AC SOURCE(S) AS DESCRIBED NORMAL 5. NORMAL/EMERGENCY LEADS ARE SIZED FOR
ON SUBMITTAL DATA LEFT SIDE POWER LOAD AND LENGTH OF RUN.
3 | I | 6. JUMPER LEAD (PART NO. 0226_4404_04) IS PROVIDED
GROUND(B-) INSIDE THE LITERATURE PACKING LIST.
-1 B+
B[ 1] A -2 —— EMERGENCY
. 21 REMOTE START —
GHDLIE" | 2-2 REMOTE TEST | ] POWER
NET DATA 1[ T R SWITCH POSITION
NET DATA 2.: S JUMPER GENERATOR | l |
SEE NOTE 6
LOAD

FIGURE 56. INTERCONNECTION WIRING DIAGRAM FOR GENERATORS WITH POWERCOMMAND® 2100 CONTROL (PCC2100) (SHEET 6 OF 8)

122 A045M928 (Issue 6)



1-2015

Appendix C. Wiring Diagrams

ONAN/CUMMINS GENERATOR SET

SERIES GSAA

WITH TWO WIRE CONTROL

UTILITY SENSE |
UTILITY SENSE 2
TRANSFERSWITCH CONTROL
B-

SWITCH POSITION UTILITY
SWITCH POSITION GENERATOR
LOAD CONTROL I
LOAD CONTROL 2
RS485-A
RS485-8
B+
DISPLAY WAKEUP

181

B

TLLL

o

|

|

NORMAL
POWER

RSS
JUMPER
SE HOTE § LEFT SIDE
- 182
GROUND(B-)
o g
REMOTE START
-4 REMOTE TEST

SWITCH POSITION

- EMERGENCY
[T  POWER

GENERATOR

NOTE
I

2.

3.

SIZE WIRES AS FOLLOWS:

WIRE SIZE (AWG)

DISTANCE IN FEET (ONE WAY)
|

200

300

500

NORMAL /EMERGENCY LEADS ARE SIZED FOR

LOAD AND LENGTH.

JUMPER LEAD (PART NO. 0226.4404_04) IS PROVIDED
INSIDE THE LITERATURE PACKING LOT.

FIGURE 57. INTERCONNECTION WIRING DIAGRAM FOR GENERATORS WITH POWERCOMMAND® 2100 CONTROL (PCC2100) (SHEET 7 OF 8)
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POWERCOMMAND (1301) CONTROL
T8 ’ RST
B+ NETWORK POWER SUPPLY| | JUMPER
RS485 DATA A| 2 Sj SEE NOTE 4 - LEFT SIDE WALL REAR WALL
RS485 DATA B| 3 T }—GND NORMAL  EMERGENCY
GND| 4 L -1 s PONER PONER RSZ WITH TD RELAY
w o - 3 +
5 <: READY TO LOAD 5 -2 4 REM START ‘ ‘ ‘ ‘ ‘ ‘
2 ()UTPUTI_H—g _____________________ | g
C = N
2 > ! 1 NORMAL
£ Z| oureur 21 S > Lo 8 POWER  LOAD
O = | |
o > | |
10 [ ) |
©» | | -2
w =| REMOTE START| 11 — l
2= INPUT 2| 12 (. J
£ GND[ 13 1 1 1 ‘ ’ ‘ CONTROL
Sle INPUT 1] 14 SEE NOTE | Lo BOAAD
- GND| 15 o LOAD |
< 3| REMOTE E-STOP| 16 ﬁ P T
— | |
FoTTTTTTTTTT TS b Rl X1l [x2]
OTIONAL OUTPUT RELAYS | | ]
K10 | e e ! RSZ WITHOUT TD RELAY -2
30 | || I
|
:—_“_8——” [87A] [ 86+ : TBB Sy NORMAL '|13| 8G) 5
. I
| | (B DR
| 37 | -] | POWER |LOAD| CRARGER 6
t Kl I [CNTRL| t i OUTPUT TB
| | |
: [30 ] . . I
| | | .
L_|—I%s sl NOTES:
| 85 ] [s6 : CONTROL I. CONNECTIONS TO TBI-10 THRU 16 ARE FOR CUSTOMER
: 5T ! BOARD USE AND MAY BE CONFIGURED TO DISPLAY CUSTOM
| | ALARM MESSAGES ON GENSET CONTROL. LOW FUEL
, , I IS REQUIRED FOR NFPAI10 COMPLIANCE.
Ly | - . CONTACTS MUST BE GROUNDED.
-3
B+ GND | — Sl 2. IF CONTROL (BATTERY) POWER IS RUN IN A COMMON
OPTIONAL COOLANT ‘ CONDUIT WITH THE NETWORK WIRING, FUSE SHOULD
; BE CHANGED TO 2A RATED DEVICE.
OPT'O”ékTE(R)NTROL AND/OR ALTERNATOR STARTER -2 BMT
HEATERS 3. MAXIMUM WIRE SIZE ON TBI IS 12 AWG. WIRING
GENSET PACKAGE MUST BE STRANDED.
-3 —— B(-)
- {8 4. SIZE WIRES AS FOLLOWS:
CHARGER WIRE SIZE (AWG) |DISTANCE IN FEET (ONE WAY)
OUTPUT TB 6
] 4 200
300-5929 ANNUNCIATOR ss — o
10 500
AC SOURCE(S) AS DESCRIBED NORMAL
ON SUBMITTAL DATA LEFT SIDE POWER 5. NORMAL/EMERGENCY LEADS ARE SIZED FOR
" | LOAD AND LENGTH OF RUN.
120 OR 240 VAC SOURCE 18 I }—GROUND(B-) ! 6. JUMPER LEAD (PART NO. 0226_4404_04) IS PROVIDE
(PLUG CONNECTION) 32 7 INSIDE THE LITERATURE PACKING LIST.
GND[ T 2-2 '|'2 3B+
b 2 2-1 4 —REMOTE START ,—— EMEg%EgCY
RS485 DATA A[3 = 5 ReoTE TEST l [
RS485 DATA B[ 4 SWITCHTPgSITION I
5 JUMPER GENERATO ™
SEE NOTE 6
LOAD

FIGURE 58. INTERCONNECTION WIRING DIAGRAM FOR GENERATORS WITH POWERCOMMAND® 2100 CONTROL (PCC2100) (SHEET 8 OF 8)
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C.2

Interconnection Wiring Diagram without Controller

GENERATOR
CONTROL

(FOR REFERENCE ONLY)

STARTER-SOLENOID

FUEL-SOLENOID

FUEL_PRESSURE

OIL-PRESSURE_SWITCH
ALT_TEMP
IGNITION-_KILL

BGOVENOR-HIGH

UTILITY-SENSE-1
UTILITY_SENSE-2
TRANSFERSWITCH-CONTROL
B—

SWICTCH-POSITION-UTILITY

SWITCH-POSITION-GENERATOR

LOAD_CONTROL—1
LOAD_CONTROL-2
RS488_A

R3S485-B
B8+_TO-DISPLAY
DISPLAY_WAKEUP
LOCAL _STATUS
REMOTE

GENSET-ON
CURRENT_SENSE_1+
CURRENT_SENSE-_1—

CURRENT-_SENSE-2+

ALTEANATOR-SENSE-1
ALTERNATOR-SENSE-_2
ETHERNET (OPTONAL )

BATTERY

CHARGER
REGULATOR

G2

FLYWHEEL
ALTERNATOR

NOTES:

F1i +
Jia f’{,"’ I||.
| K =
H
J19
b : " u
Ji-11 L ﬁ' Jv g
M)
Ji-24
Y
SERVICE TOOL
CONNECTOR
853 SEE NOTES 3. 4
J1_16
S7 =EE NOTE 4
J1-8
s= i
J1_33 1 =
[ wowe |
Ji-12 MODULE ropm—————-
! TRANSFERSWI
Ji-23 > + |M2 : TCH
- 1
1
Jz-1 1-TB1
'
a2 2-TBL !
Ja-3 3-TBL |
1
J1-27 4-TBL 1
1
a4 5-TBs !
1
NN 6-TBL 1|
1
Ji_28 7-TB1 |
1
J1-25 8_TB1 1
1
Ji-19 9 _TBL |
1
J1-26 16_TB1 1
1
Ji-38 11.TB1 |
1
Ji-14 12-Tet
1
@ 1
Ja-7 I
1
a2 - e e e e e == .
s T3 @
-2 I_—ST— N
G1
J1_15
MAIN ALTERNATOR
J1_17
Ji-18
J1_17
J1-3
12
J1-13
J1_a [ 1
J1-34
J1-35
s | L2 | o
cT2
? N 3
LINE B, LoaD GND |,
e,
LOAD
TO B—

N

SWITCH IS NORMALLY OPEN.

CHANGES TO THIS DIAGRAM SHEET MUST BE TRANSFERED TO 2098—-8774.

SWITCH IS OPTIONAL.

- SWITCH IS NORMALLY CLOSED.

TO GENERATOR SUPPLY
ON TRANSFER SWITCH

>T0 BONDING LINK ON
TRANSFER SWITCH

&

CUMMINS POWER GENERATION

WD—GENSET
(STEALTH)

PGF

B 0630-3514 |iore| 2

FIGURE 59.

INTERCONNECTION WIRING DIAGRAM WITHOUT CONTROLLER FOR GENERATOR SERIES GSAA (SHEET 1 OF 2)
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NOTES

1. ALL WIRING AND RELAYS ON THIS PAGE ARE CUSTOMER SUPPLIED.

2. CHANGES TO THIS DIAGRAM SHEET MUST BE TRANSFERED TO @2998-8775.
3. LABEL @2298—8773 MUST BE UPDATED WITH B2630—3514 UFPDATES.
a4

OPTIONAL.

Generator

Transfer Switch

UTILITY-SENSE-1 TBi-1 TB4—-1 UTILITY-SENSE-1
UTILITY_SENSE_2 TBi—2 TB4—2 UTILITY_SENSE_2
TRANSFERSWITCH-CONTROL TB1-3 TB4-3 TR -SWITCH-CONTROL
B~ TB1-4 TB4-4 B-
SWITCH-POSITION-UTILITY TB4-5 TB4—5 SWITCH-POSITION-UTILITY
SWITCH_POSITION_GENERATOR TB1-6 TB4—6 SWITCH-POSITION-GENERATOR
FELAY4
LOAD-CONTROL-1 TB1-7 XY TB4-7 B+
RELAY2
AD-CONTROL-2 TB1-8 YN
AS485-A TB1-8 1S
AS485_B TB1—18 2l 6l pg 120V EXAMPLE
[.25A & 12vDc]
B+ TB1—11 3| 7| DISPLAY TB1—7
(HARNESS SUPPLIED) oR
DISPLAY-WAKEUP TBi-12 4( 8 TBi-B

LOAD

L1 v 4

FROM DISTRIBUTION PANEL

242V EXAMPLE
[.26A & 12vDC]

LOW VOLTAGE EXAMPLE

| == W el
SEE NOTE 4 : HOT] E FESTER LS a TB1—4 F—rr] i
: [: ¥ LoaD i SToNAC-
! L1 AT
; g ]
i Ue ar_ L2 el
gE%:EET ENEUT& TB3-3 o | HEATER |
)
§ “m serE [
: TB3—4
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