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'SAFETY PRECAUTIONS

This manual includes the following symbols to in-
dicate potentially dangerous conditions to the
operator or eguipment. Read the manual carefully
and know when these conditions exist. Then take the
necessary steps to protect personne! and the equip-
ment.

WARNING) Onan uses this: symbol

throughout this manual to
warn of possible serious personal injury.

equipment damage.

The automatic transfer switch has components with
high voltages which present serious shock hazards.
For this reason, read the following suggestions:

Keep the automatic transfer switch cabinet(s) closed
and locked. Make sure authorized personnel only
have the cabinet keys.

Always move the operation selector switch on the
generator set or automatic transfer switch to“STOP,”
disconnect the starting batteries of the generator set,

) This symbol refers to possible
| CAUTION§

and remove AC line power to the automatic transfer
switch before performing maintenance or ad-
justments (unless specified otherwise in the
instructions—then only using extreme caution dueto
danger of shock hazard).

Before .using the disconnect plug, if equipped, for
deenergizing the control panel, be sure to place the
operation selector switch on the generator set or
automatic transfer to the "STOP” position. Neglect of
this procedure results in set starting and energization
of the transfer switch generator side,

Use rubber insulative mats placed on dry wood

platforms over floors which are metal or concrete

when working on any eiectrical equipment. Do not

wear damp clothing (particularly wet shoes) or allow
skin surfaces to be damp when handling any elec-

trical equipment,

Jewelry is a good conductor of electricity and should
be removed when working on the electrical equip-
ment,

Do not work on this equipment when mentally or
physically fatigued.

WARNING

TO AVOID POSSIBLE PERSONAL INJURY OR
EQUIPMENT DAMAGE, A QUALIFIED ELECTRI-
CIAN OR AN AUTHORIZED SERVICE
REPRESENTATIVE MUST PERFORM IN-
STALLATION AND ALL SERVICE.

Redistribution or publication of this document
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GENERAL INFORMATION

ONAN SERVICE MANUAL

This manual contains operation descriptions of
typical AT transfer switches, modifications, ad-
justments, and t{roubleshooting procedures.
Whenever troubleshooting or planning a repair foran
AT automatic transfer switch, remember the
generator set, automatic transfer switch and commer-
cial power source are all interdependent. Decide
.which is the source of the problem and then repair

using necessary and normal safety precautions. Note
WARNING on inside the front cover of this service
manual which states that “. . .a qualified electrician
or an authorized service representative must perform
all service.”

Throughout the text, front of the automatic transfer swiich is the
door side. Determine left and right when facing the cabinet doars.
Metric equivalents of U.S. customary units will appear in
parentheses where applicable.

MODEL NUMBER SYSTEM

Following is a typical model number with ex-
planations of the different parts.

FHTT T

1. Series ldentification

2. Transfer Switch Type
’ U—3-pole transfer switch, UL listed
S—3-pole transfer switch,
special or GSA approved
N—4-pole, 3-phase switched neutral

3. Starting Circuit
C—2-wire, 24-volt
D—2-wire, 12-volt
E—3-wire, 12-volt

4. Transfer Switch and
Cabinet Combinations

5. Current Rating (amperes)

6. Volitage Code
3 —120/240, 1-phase, 3-wire
4 —120/208, 3-phase, 4-wire
4X—277/480, 3-phase, 4-wire
5D—120/240, 3-phase, 4-wire delta
7 —220/380, 3-phase, 4-wire
9X—347/600, 3-phase, 4-wire
Volitage code with prefix 5" indicates 50 hertz; e.g. 53 indicates 50
hertz, 120/240 volts, 1-phase, 3-wire.

(continued on next page}’
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7. Control Accessory Group
GROUPS 10 THROUGH 15 AND 20 THROUGH 25 {(SOLID-STATE, MODULAR TYPE)

GROUP

ACCESSORY 10 | 11 12 | 13 | 1 | 1

Standard Items* X X X X X X
 Start-Stop Time Delay p X X X X P
_Undervoltage Sensor {1 sensor an emergency side} X X X X X X
_Transfer-Retransfer Time Delay P P X X X P
Battery Charger Module X X X X P
Battery Voltage Sensor w W w X P
Undervoltage Sensor (1 sensor/phase-normal side) X X X X X X
Overvoltage Sensor {1 sensor/phase-normal side) W W W W X P
Exerciser Clock w X X X w
Manual Retransfer Switch W W W X W X
Preheat Time Delay (AT-E Only) W W W w W P

X = Supplied standard.
P = Plug-in module package avaitable.
W = Wire-in package available.

* - Includes normal-test swiich, with load — without load selector switch, disconnect piug,
area protection terminais, overcrank lamp on AT-E only, and engine start-run signal.

GROUPS 51 THROUGH 55 (RELAY TYPE CONTROL GROUPS)

GROUP

ACCESSORY 51 52 | 53 | sa 55
Standard Items* X X X X X
Start Time Delay w w W X X
Transfer Time Delay W w W W X
Retransfer Time Delay W X X X X
Stop Time Delay W W W w X
Exerciser Clock W w X X X
Preheat Time Delay (AT-E Only) W W W W W
Undervoltage Sensor (line) W W W w W
Undervoltage Sensor (gen) W w W W W
Overvoltage Sensor (line) w w w w W
Overvoltage Sensor {gen} W w w w W
Battery Charger - 2 Amp SCR Float W W W W W
Battery Charger - 50 to 300 ma Trickle W w w W W

= Supplied standard.
W = Wire-in package available,

8. Meter-Lamp Combination:

" - Inciudes voltage sensing relays, normal-lest switch, disconnect plug, area protection terminals,
engine start-run contacts; cranking limiter, overcrank lamp, and manual reset (AT-E only}.

GROUP

ACCESSORY 01]02] 03l vaf os{os[ o7l o8l 0a 10 (1112 T13] 1a |15 [16 [ 17 [18
Charge Ammeter XPX I XI XXX XX XX XXX XXX
Overcrank Lamp {(AT-E anly) XX XTI X XXX IX]X[X[XIX ]| X x[XxIx]|x X
Mormal-Emergency Lamps WIX|IW]I XWX WIX|w]|X|W]|X X X X
Battery Voltage Lamps X| X X X X | X X | X
AC Voltmeter XX X | XX ]| X |X]X
Frequency Meter X | X[ X]X
Running Time Meter X X[ XX | X] X]|X|X

X = Supplied standard.

9. Specification Letter: Advances with production modification.

3

Redistribution or publication of this document
by any means, is strictly prohibited.



OPERATION DESCRIPTION

The detailed operation description following is in-
tended as an aid in understanding and servicing the
automatic transfer switch. It gives two operation
descriptions, one for an AT with a solid-state,
modular type control accessory panel (control panel
groups 10 through 15 and 20 through 25) and one for
an AT with a relay-type control accessory panel
{control panel groups 51 through 55). The descrip-
tions apply to typical models and might not directly
relate to a model you are servicing.

- Wiring diagrams referenced in the operation descrip-
. tion appear at the end of this sectlon. Note each one

has three parts: a pictorial wiring diagram, a
schematic, and a parts list.

Any model AT automatic transfer switch uses three
schematic wiring diagrams. One covers the meter-
lamp panel portion, one covers the control accessorty
panel portion, and one covers the transfer switch-
cabinet portion. If you wish to follow the schematic
wiring diagram as you'read the operation description,
vou will have to use and follow all three schematic
wiring diagrams referenced in the text. (Operation
description is written using only the schematic por-
tion of each schematic wiring diagram.)

= | Redistribution or publication of this document

> by any means, is strictly prohibited.



AT’S WITH CONTROL ACCESSORY GROUPS 10-15
AND 20-25

NORMAL OPERATION

Under normal conditions the commercial line
supplies the power to the load through the closed K2
contacts—lines A, B and C shown in the schematic
diagram 626-0108. The closing coil CC of transfer
switch K1 is originally energized from terminal A on
the line side through: the closing coil CC, normally
closed K1 contact CS, normally closed K2 contact I1C,
terminal W of receptacie J1. Terminal J1-W connects
to terminal W of disconnect plug P1 (drawing 626-
0445) which connects to normally closed K4 contact
(3-9) and back to Y terminal of disconnect plug P1.
P1-Y connects to terminal Y of receptacle J1 {drawing
626-0108). J1-Y connects to line B on the line side of
transferswitch K1. Once amechanically-held transfer
switch on line side is picked up by the commercial
line, it is mechanically held in that position until the
trip coil is energized.

The normal lamp DS11 on the meter-lamp panel lights
to indicate the presence of normal line power. A
circuit is completed from normal line A through TB7-
11 (drawing 626-0164), through transformer T11
primary windings, TB7-10 (drawing 626-0106), con-
tacts K2-IC, receptacie J1 terminal W, disconnect
plug P1 terminal W (drawing 626-0445), contacts K4
(3-9), disconnect plug P1 terminal Y, receptacle J1
terminal Y (drawing 626-0106), to normal line B. The
primary of transformer T11 (drawing 626-0164) in-
duces a voltage in the secondary windingsto light the
“NORMAL” lamp DS11.

Battery Charging

The transfer switch line side K1 terminals A and B
feed J1 receptacle terminals X and Y {drawing 626-
0106) and P1 plug terminals X and Y {(drawing 626-
0445) to energize transformer T1 through fuse F1.
Transformer T1 has three secondary terminals X1, X2
and X3. Terminals X1 and X2 supply approximately 20

volts output for 12-volt battery charging. Terminals -

X1 and X3 supply approximately 40 volts output for
24-voit battery charging.

For 12-volt battery charging, transformer terminal 71-
X2 connects to resistor R1-2. Resistor terminal R1-1
connects to terminal 21 of battery charger plug-in
module 6. Transformer terminal T1-X1 connects to
terminal 15 of battery charger plug-in module 6. The
batiery charger module rectifies and regulates the DC
output voltage to float-charge the cranking battery.

; Positive output terminal 2 on module 6 supplies
charging current through TB6-2 (drawing 626-0106),

TB7-2 (drawing 626-0164) through the ammeter M11,
TB7-1 {drawing 626-0106), TB6-1 (drawing 626-0445)
cto the B+ terminal on TB1 which connects to the

positive terminal of the battery. Terminal 4 of plug-in
module 6 connects to the ground terminal which in
turn connects to the negative terminal of the battery.
This battery charging module 6 has a rated output of 2
amperes maximum and is voltage regulated to float
the battery continuously without damage to the
battery.

POWER QUTAGE

When a power outage occurs (commercial power
source), primary voltage to transformer T2 supplied
from lines A and B, through terminals X and Y of the
disconnect plug (drawing 626-0106), disappears.
Voltage at terminals T2-X1 and T2-X2 goes to zero
(drawing 626-0445). With zero. input voltage to
voltage sensor module 1, contacts 8-10 open to
de-energize line interposing relay K3.

This completes a circuit to connect battery positive
from the B+ terminal (TB1-B+) through voltage
module 5 (18-16), through K3 (1-7) toterminal 9of the
start-stop time delay module 7. After a time delay, .
module 7 energizes relay K7 through start suppressor
control 21 (16-20) and module 7 (21-2). Relay K7 (4-7)
contacts close to connect B+ from TB1-B+ to the
remote terminal TB1-RMT.

Two-Wire Starting

The battery positive on the remote terminal (RMT)
signals the generator set to start.

Three-Wire Start

The B+ signal on the remote terminal feeds terminal
10 on the 2 to 3 wire start converter plug-in module 8.
With battery positive on terminal 10, module 9 closes
the circuit between terminals 15 and 4 grounding
output terminal 3. It also opens the generator set stop
circuit by removing ground from TB1-2. The
generator set starts and runs.

The AC running time meter is energized whenever the
generator set operates. Generator line A (drawing
626-0106) supplies power through TB7-6 {drawing
626-0164), to running time meter M12-1. Generator
line B (drawing 626-0106) supplies power through
TB7-7 (drawing 626-0164), to running time meter
Mi12-2.

Emergency lamp DS12 (drawing 626-0164} lights to
indicate generator power is available. Generator line
A (drawing 626-0106) supplies power through TB7-6,
TB6-6 (drawing 626-0445), contacts K4 (4-7), K3 (2-
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8), TB6-8 {drawing 626-0106), TB7-8 {drawing 626-
0164), through transformer T12 primary windings,
back through TB7-12 {drawing 626-0106), through
K1-1C, to generator line B. The primary of T12
(drawing 626-0164) induces a voltage in the secon-
dary windings to light the "EMERGENCY" lamp DS 12
on the meter-lamp panel.

Generator output to transfer switch K2 terminals A
and B (drawing 626-0106) through TB7-6 and -7
(drawing 626-0445) energizes the primary winding of
transformerT3. Transformerterminals X1 and X2 feed
a nominal 40 volts info voltage sensor module 4
terminals 12 and 15. When output voltage exceeds the
set point of the module, module 4 contacts (8-10)
close the circuit through generator interposing relay
K4 to terminal 12 of transfer-retransfer time delay
module 8. Battery positive voltage feeds through
- terminal 16 and 18 of voliage regulator module 5 to
-terminal 21 of module 8. Module 8 delays closing of
solid-state switch B (12-21) to energize relay K4.

Relay K4 completes & circuit from generator line A
through TB7-6 (drawing 626-0108), TB6-6 (drawing
626-0445), is closed through K4-4 and -7, K3-2 and -8,
TB6-8, TB7-8 (drawing 626-0106)}, K1 mechanically-
held closed contact, to energize K1 trip coil (K1-TC).
The K1 trip coil operates to release the mechanically-
held mechanism and to close contacts K1-1C. Con-
tacts K1-IC energize the K2 closing coil from
generator side line B to close the main K2 contacts
connecting the load to the generator side.

Momentary Power Outage

A very short duration power cutage ordip on normal
line voltage can drop relay K3 (drawing £26-0445).
Contacts K3 (1-7) clcse to signal the start-stop time
delay module 7 to start timing. However, if the voltage
dip or power outage is shorter thanthetime delay and
the start-up time of the generator set, normally-
closed contacts K4 (2-8) will bypass any timedelay in
retransfer to re-energize relay K3 through the voltage
sensors to keep the load on the normal line. Contacis
K3 (1-7) open to reset the start-stop time delay.

AREA PROTECTION

Onan automatic transfer switches have provisions for
connecting area proiection equipment. The
normally-closed ouiput terminal of the area protec-
tien equipment connects to TB1-4 and -5 (drawing
626-0445). A jumper between TB1-4 and -5 must be
removed during wiring connections before the
protection equipment will ocperate the circuit.

The area protection equipment opens the circuit
between TB1-4 and -5 which removes the AC input
voltage from voliage sensor module 1 (12-15).
Voitage sensor module 1 opens the circuit through

contacts (8-10). Line interposing relay K3 is de-.

energized as described under Power Qutage.

When the area protection eguipment closes the
circuit between TB1-4 and -5 (drawing 626-0445)
again, the voltage sensor module 1 closes a circuit
through terminals 8 and 10 to pick up lineinterpesing
relay K3 again as described in Restoration of Normal
Line.

RESTORATION OF NORMAL LINE

When normal line power returns, it energizes
transformers T2, T4, and T5 (drawing 626-0445).
Transformer output voltage from terminals X1 and X2
feeds voltage sensor modules 1, 2, and 3.

Modules 1, 2, and 3 contacts (8-10) close to complete
the circuit from ground to relay K3 and to transfer-
retransfer time delay module 8 terminal 8. Module 8
starts timing bacause it already has battery positive
from auto-manual switch S3, contacts K6 (1-7),
voltage module 5 (4-8), switch S1 {2-3}, and from
terminal TB1-B+,

When the time delay ends, module 8 connects B+
from terminal 2 to terminal 6 to pick up relay K3.
Normally closed contacts K3 (1-7) open to rermove
battery positive from start-stop time delay module 7
which initiates the time delay in stop. Also, contacts
K3 (6-9) close the circuit from plug P1 terminal W,
receptacle J1-W (drawing 626-0106), to transfer
switch contacts K2-IC, transfer switch contacts K1-
CS, through the K1-CC closing coil to terminal A on
the line side. Transfer switch K2 contacts open and K1
contacts ¢lose to connect the load to the line.

The generator set continues to run until the start-stop
time delay (drawing 626-0445) times out to de-
energize start relay K7. Contacts K7 (4-7) open to
remove B+ from the remote (RMT) line. If the
generator set is a 3-wire start, 2 to 3 wire converter
module 9 remaves ground from TB1 terminat 3 and
puts ground on TB1 terminal 2 {o stop the generator
set.

SIMULATION OF POWER OUTAGE

To ensure that the equipment is ready to performif an
actual power outage occurs, the operator should
periodically simulate a power outage. The Onan
automatic transfer switch has two switches to provide
achoice of testing or exercising the generator set with
load or without |oad.

Without Load

To test the generator set without load, place selector
switch 82 in the WITHOUT LOAD ({closed) position
(drawing 626-0445). Then place the test transfer
switch in the TEST position to complete the circuit
from the battery positive terminal through S1 (1-2)
and S2 (2-3) tothe remote (RMT) line. This sighals the
generator set fo start and run unioaded asiong asthe
switch is in the TEST position. To stop the generator
set, return the test switch to the NORMAL position.
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With Load

To test the generator set under actual operating
conditions, set selector switch $2 to the WITH LOAD
{open) position. Then move thetest transfer switch S1
from NORMAL position to TEST position. Relay
contacts K3 (1-7) close to energize start-stop time
delay module 7. After the time delay ends, module 7
closes contacts (2-21) to energize relay K7. Contacts
K7 (4-7) close to connect B+ to the remote terminal
{TB1-RMT) which initiates engine cranking.

As the generator set comes up to speed, generator
output voltage to transfer switch generator terminals
A and B (drawing 626-0106) through TB6-6 and -7
(drawing 626-0445) energizes the primary of siep-
down transformer T3. Transformer T3 terminals X1
and X2 feed a nominal 40 volts into generator voltage
sensor module 4 terminals 12 and 15. When this
output voltage exceeds the set point of the voliage
sensor module 4, module 4 contacts {8-10) close the
circuit through generator interposing relay K4 coil to
terminal 12 of transfer-retransfer time delay module 8,
Battery positive voltage feeds through terminals 16
and 18 of the voltage regulator module 510 module 8
terminal 21. Module 8 delays closing of the solid-state
switch 8 (12-21) to energize relay K4. Once the time
delay has completed, contacts K4 (4-7) close the
circuit through K3 (2-8), TB8-8 (drawing 626-01086),
TB7-8,- K1 contact now held closed by the
mechanically-held mechanism, to energize trip coil
K1-TC. The circuit to relay K2 is alsoc completed
through the K1-IC transfer switch contacts. The
transfer swiich operates to open the K1 contacts
removing the load from thenormallineand closesthe
K2 contacts to connecttheload to the generator side.

To end the test and retransfer the load back to the
normal line movetest switch S1to NORMAL (drawing
626-0445). This connects battery positive from TB1-
B+, S1 (2-3), M1 (4-5), voltage module 5 (4-8),
contacts K6 {1-7), switch S3 (1-2), to transfer-
retransfer time delay 8 terminal 2. Module 8 starts
timing because it already has battery negative from
modules 1, 2, and 3 contacts (8-10). When the time
delay ends, module 8 connects B+ from terminal 2 to
terminai 6 to pick up relay K3.

Relay contacts K3 (2-8) open, break the circuit
through TB6-8 (drawing 626-0106) and TB7-8 to de-
energize the K2 transfer switch coil. Relay contacts
K3 (1-7) (drawing 626-0445) open to de-energize
start-stop delay module 7 which initiates stopping.
Relay contacts K3 (6-9) close the circuit through piug
P1-W, receptacle J1-W (drawing 626-0108), K2-IC
contacts and K1-CS contacts to energize the K1
closing coil. The K2 power contacts open to dis-
connect the generator from the load and Kt power
contacts close to connect the load to the commercial
power line. The mechanical latch on line side of the
transfer switch locks the contacts closed and dis-
connects the K1 closing coil (CC). Start-stop time
delay module 7 contacts (2-21) (drawing 626-0445)
open afterthe time delay to de-energize start relay K7.

Contacts K7 (4-7) open to remove B+from the remote
(RMT) terminal, signaling the generator set to stop.

AUXILIARY CONTACTS ON LINE
SIDE AND GENERATOR SIDE

Small switches mounted on the tfransfer switch,
actuated by the moving armature, provide dry con-
tacts to indicate transfer switch position. Diagram
B826-0106 shows the K1 auxiliary contacts 55 connec-
ting to TB9 terminals 1, 2 and 3. The normally open
contact connects to terminals 1 and 2 and the
normally closed contact connects to terminals 2 and
3. The K2 auxiliary contacts S6 have anormally open
contact connecting to terminal block TBS terminals 4
and 5 and a normally closed contact connecting to
terminals 5 and 6.

EXERCISER CLOCK

The exerciser clock starts and stopsthe generator set
automatically for periodic test operations. Drawing
626-0445 shows the exerciser clock M1 motor circuit
connected to stepdown transformer T1 terminals X4
and X5. Transformer T1 primary connects to the iine
side of the transfer switch through disconnect plug
terminals X and Y.

The exerciser clock cam-operated switch contacts
M1-3, -4 and -5 connect to test transfer switch S1 and
selector switch S2. The M1 switch contacts are shown
in the normal position with the contacts (3-5) open
and contacts (4-5) closed. After the operator selects
the mode, the exerciser clock automatically exercises
the generator set.

Exercise Without Load

With switch 32 in the WITHOUT LOAD position, the
exerciser clock closes contact M1 (3-5) to complete
the circuit from B+ through switch contacts $1 (2-3),
M1 {3-5}, 52 {2-3) to the remote (RMT) terminal. The
generator set starts and runs as previously described
under Test Without Load until the exerciser clock
contacts M1 (3-5) open at the end of the exercise
period.

Exercise With Load

With selector switch S2 in the WITH LOAD position,
exerciser clock contacts M1 {4-5) open the circuit to
remove battery pesitive from line interposing relay
K3. Relay K3 drops out the same as it doesifthereisa
power outage and the generator set starts and runs as
long as the exerciser clock contact remains open.

PREHEAT TIME DELAY

The preheat time delay is optional on AT-E automatic
transfer swiiches. It provides time foroperation of the
diesel engine glow plugs before remote signal for
engine cranking, g

Relay K7 is energized ‘by receiving battery positive
through start-stop time delay module 7, the start
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suppressor control 21, voltage module 5 {16-18), and
from TB1-B+ {drawing 626-0445). Contacts K7 (4-7)
close to connect battery positiveto TB1-BMT and the
2 to 3 wire converter module 9. Module 9 connects
ground to preheat time delay module 16 (terminal 5).
Module 16 grounds TB1-H to complete the preheat
gircuit and grounds terminal 14 of module 9 to inhibit
cranking during the preheat circuit period.

When the preheat time delay has ended, module 16
removes the inhibit ground circuit from module 8
(terminal 14). Module 9 connects battery ground to
TB1-3 (start circuit and remove ground from TB1-2
{stop circuit), The generator set starts.

PUSH TO RETRANSFER AND
SELECTOR SWITCHES

Some automatic transfer.switch installations require
that the generator set continueto supply poweruntil a
retransfer signalis manually initiated after restoration
of normal power. Some installations also require a
selector switch for choice of automatic retransfer or
manually initiated retransfer through a push-to-
retransfer switch. Drawing 626-0445 shows both the
selector switch 83 and push-to-retransfer switch S4.

Manual Retransfer

With 53 selector switch in MANUAL position, relays
K3 and.K5 drap out on a voltage dip or a commercial
power outage. If the narmal line restores voltage
before the generator set can build up voltage, normal-
ly closed contacts K4 {2-8) will re-energize relay K3to
keep the load on the line.

If normal line power stays off, the voltage sensor
module 4 energizes relay K4 through bypass moduie
8 contacts (12-21). Relay contacis K4 (2-8) open and
contacts K5 (4-7) remain open to prevent K3 from
picking up when the undervoltage sensor modules 1,
2and 3 close the circuiton normal power restoration.

To initiate a retransfer when line power returns, the
operator must push retransfer switch S4 bypassing
contacts K& (6-9) to energize retay K5 through the
voltage sensors. Contacts K5 (6-2) close to “seal in”
relay K5, and contacts K5-4 and -7 close to energize
relay K3 through automatic-manual switch contacts
53 (2-3) and voltage sensor modules 1, 2 and 3. Refay
contacts K3 (2-8) open and contacts K3 (6-9) closeto
transfer the load from the generator set to the normal
line. See Restoration of Normal Line. Contacts K3 (1-
7) open to initiate the time delay in stop.

Automatic Position

With automatic-manual transfer selector switch S3 in
the AUTOMATIC position, relay K3 will pick up on
normal power restoration through switch contacts 83
{1-2), module 8 terminals 2 and 6, and voltage sensor
modules 1, 2, and 3. Relay K3 picks up to open K3 (2-
8) and close K3 {6-9) to transfer the load from the
generalor set to the normal line. See Restoration of
Normal Line. Contacts K3 (1-7) open to initiate
stopping of the generator set.

AC OVERVOLTAGE SENSOR

Qvervoltage sensors monitorthe commercial lineand
start the generator set in case the commercial line
exceeds the set voltage. Drawing 626-0445 shows
three voltage sensor modules 13, 14 and 15 monitor-
ing a three-phase system. The solid state switches of
all three voltage sensors connect in parallel so that if
any one line voltage exceeds the voltage setting, the
voltage sensor will close its circuit between terminals
(8-10) to energize overvoltage relay K6. Contacts K6
{(1-7) open 1o drop relay K3.

Contacts K3 (1-7) close to energize start-stop time
delay module 7. Time delay module 7 contacts (2-21)
close to energize start relay K7. Contacts K7 (4-7)
close to energize the remote (RMT) line and start the
generator set.

When the generator set comes up to speed and
voltage, relay K4 closes contacts K4 (4-7) to energize
the transfer switch through contacts K3 (2-8), TB6-8
(drawing 626-0106), TB7-8, relay coil K2, contact K1-
{C to generator line B to transfer the load from line to
the generator set. See Power Outage.

When the commercial line voltage returns to normal,
the voltage sensor opens the circuit betwsen ter-
minals (8-10) to drop relay K6 (drawing 626-0445).
Contacts K6 (1-7) close again to allow relay K3 to be
energized through plug-in module 8 and the under-
voltage sensors, See Restoration of Normal Line.

BATTERY VOLTAGE SENSOR

The battery voltage sensor, available in 12-volt or 24-
volt versions, is a plug-in module with two relays
mounted on the printed circuit board. The battery
voltage sensor module 10 monitorsthe battery charg-
ing system. If the battery charger is exceeding a safe
floal voltage, it lights the high battery voltage lamp
DS14. if the battery float charger fails to charge, the
sensor lights the hattery low voltage lamp DS13.

Drawing 626-0445 shows the groundlead connecting
to module 10 terminal 12. The battery positive line
connects to module 10 terminal 19. If the- battery
charger is exceeding the high battery voltage sensor
setting, the sensor lights the high battery voltage
lamp DS14 through a circuit from module 10 contact
21, TB6-3 (626-0108), TB7-3 (626-0164), DS14, TB7-5
{(drawing 626-0106), TB6-5 to ground. Contacts con-
nected to TB2 terminals 1 and 2 close (drawing 626-
0445). Contacts connected to TB2 terminals 2 and 3
open. if the batiery charger has failed to charge, the
battery voltage will drop below the battery voltage
sensor setting and it lights the low battery voltage
lamp DS13, through a circuit from module 10 contact
17, TB6-4 (drawing 626-0106), TB7-4 (drawing 626-
0164), DS13, TB7-5 (drawing 626-0106), and TB8-5to
ground. The battery voltage sensor closes the con-
tacts connected to TB2 terminals 4 and 5 {drawing
626-0445) and opens the contacts connected to TB2
terminals 5 and 6 to indicate a low battery voltage
condition.

Redistribution or publication of this document

by any means, is strictly prohibited.



AT’S WITH CONTROL PANEL GROUPS 51 THROUGH 55

NORMAL OPERATION

Under normal conditions, the commercial line
supplies power to the load through the closed K1
contacts—Ilines A, B, and C shown in schematic 626-
0106. The closing coil CC of transfer switch K1 is
originally energized from terminal A on the line side
through: the closing coil CC, normally closed K1
contact GS, normally closed K2 contacts |C, terminal
W of receptacle J1. Terminal J1-W connects to
terminal W of disconnect plug P1 {drawing 626-0075)
which connects to normally open K3 contacts {6-5)
and back to Y terminal of disconnect plug P1. P1-Y
connects to terminal Y of receptacle J1 (drawing 626-
0106} which connects to line B on the line side of
transfer switch K1. Once a mechanically-held transfer
switch on line side is picked up by the commercial
line, it is mechanically held in that position until the
trip coil is energized.

The normal lamp D811 onthe meter-lamp panel lights
to indicate the presence of normal line power. A
circuit is completed from normal line A through TB7-
11 (drawing 628-0164), through transformer T11
primary windings, TB7-10 (drawing 626-0106}, con-
tacts K2-1C, receptacle J1 terminal W, disconnect
plug P1 terminal W {drawing 626-0075}, contacts K3
{6-8), disconnect plug P1 terminal Y, receptacle J1
terminal Y (drawing 626-0106), to normal line B, The
primary of transformer T11 (drawing 626-0164) in-
duces a voltage in the secondary windingsto light the
“NORMAL" lamp DS11.

POWER OUTAGE

When a power outage occurs (normal line), voltage
from lines B and C (drawing 626-0108) through
disconnect plug terminais Y and Z disappears {draw-
ing 626-0075). Relay K6 is de-energized and contacts
K6 (3-5) open. Relay K3 is de-energized, contacts K3
(5-6) open and contacts K3 (1-3) close. Start time
delay K7 is also de-energized.

Two-Wire Starting

Siart time delay relay K7 begins its time delay. When
the time delay ends, contacts K7 (1-5) close to
connect battery positive from TB1-B+, through selec-
tor switch S2 {1-2), to the remote start terminal TB1-
RMT. The generator set cranks and runs.

Three-Wire Starting

Start time delay relay K7 {drawing 626-0175) begins
its time delay. When the time delay ends, contacts K7
{1-5) close to connect battery negative from TB1-1,
through selector switch contacts 82 (1-5), M1 {4-5),
K7 (1-5), K4 (2-1), K5 {1-2), to TB1-Hand TB1-3. The
generator set cranks and runs.

The AC running time meter is energized whenever the
generator set operates. Generator lines A and B
supply generator power through terminals TB-6and -
7 (drawing 626-0106), and to running time meter
terminats M12-1 and -2.

Generator output voltage completes a circuit from the
ouiput line A (drawing 626-0106), TB6-6 (drawing
826-0075), TB6-11 and12, relay K4, resistor R4, TB6-7
(drawing 626-0106}, to generator output line B. Relay
K4 is energized (drawing 626-0075) to close contacts
K4 (3-4) and open contacts K4 (1-2) and K4 (5-6).

A circuit is now complete from TBG6-6, through
contacts K4 (3-4), transfer time delay K13, TB&-7
{drawing 626-01086), to generatorline B. Trans{ertime
delay K13 is energized and starts its time delay cycle
{drawing 626-0075). When the time delay ends,
transfer switch coil K1-TC is energized from
generator line B (drawing 626-0106), through
normally-open K1 contacts, TB7-8, TB6-8 (drawing
526-0075), closed K3 (1-3), K13 {1-5), closed K4
contacts (3-4), TB6-6, TB7-6 (drawing 626-0108), to
generator line A. The K1 trip coil operates to release
the mechanically held mechanism and to close
contacts K1-1C. Cantacts K1-1C complete the circuit
to energize the K2 closing coil from generator side
terminal B. Coil K2 then closes the main K2 contacts
connecting the load to the generator side.

When transier time delay K13 contacts close, they
also complete a circuit from generator line B, clased
contacts K1-1C, TB7-12 (drawing 626-0164), through
the transformer T12 primary windings, through TB7-8
{drawing 626-0106), TB6-8 (drawing 626-0075), con-
tacts K3 (1-3), K13 (1-5), K4 (3-4), TB6-6, TB7-6
(drawing 626-0106}, to generator line A. This circuit
through T12 primary windings (drawing 626-0164)
induces a voltage in the transformer secondary
windings to light the “EMERGENCY” lamp DS12,

" AREA PROTECTION

Onan automatic transfer switches have provisionsfor
connecting area protection equipment. The
normally-closed output terminal of the area protec-
tion equipment connects to terminals TB1-4 and -5
(see drawing 626-0075). A jumper between these two
terminals must be removed before the protection
equipment will operate the circuit.

The area protection equipment opens the circuit
between TB1-4 and -5 which removes AC input
voltage from retays K3 and K7. Relays K3 and K7 are
de-energized as described under Power Outage.

When area protection equipment closes the circuit
between TB1-4 and -5, relay K3 is energized as
described under Restoration of Normal Line.
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RESTORATION OF NORMAL LINE

When the normal line voltage returns, it completss a
circuit from normal line B (drawing 626-0106), to
receptacle terminal J1-Y, plug terminal P1-Y (drawing
626-0075), relay K6, plug terminal P1-Z, J1-Z {(draw-
ing 626-0106), and to normal line C. Relay K6
energizes and closes contacts K& (3-5) (drawing 626-
0075) to complete a circuit from normal line A
{drawing 626-0108), to receptacle terminal J1-X, plug
terminal P1-X (drawing 626-0075), K10 retransfer
time delay motor, contacts K10 (TDQ), contacts K6
(3-5), TB1-4 and -5, test transfer switch S1, plug
terminal P1-Y, receptacleterminal J1-Y (drawing 626-
0106), and to line B. Time delay K10 energizes
{drawing 626-0075), and after the time delay period,
closes contacts K10 (7-8) to complete the circuit to
energize relay K3 and to energize stop time delay K9
through K9 (TDO) contacts.

Contacts K3 {5-6) close and contacts K3 (1-3) open.
Open contacts K3 {1-3) break the circuit to TB6-8 and
10 TB7-8 (drawing 626-0108) to de-energize the K2
closing coil. Power from normal line B (drawing 626-
0106) completes a circuitthrough receptacle terminal
J1-Y, plug terminal P1-Y (drawing 626-0075), closed
contacts K3 (6-6), disconnect plug terminal F1-W,
receptacle terminal J1-W (drawing 626-0108), closed
contacts K2-IC, K1-CS, closing coil K1-CC, to normal
line A. Transfer switch contacts K2 open to remove
the generator from the load and K1 contacts close io
connect the icad to the commercial power line.

Afier the stop time delay period, time delay mator K9
closes contacts K2 (7-8) to complete the circuit to
energize relay K7-{drawing 626-0075). Contacts K7
(1-5) open to stop a two-wire start generator set by
removing B+ from the RMT terminal. To stop a three-
wire start generator set, contacts K7 (1-5) open
{drawing 626-0175) to remove battery ground from
TB1-H and -3, and contacts K7 (3-5) close to place
baftery ground on TB1-2,

1t

SIMULATION OF
POWER OUTAGE

To ensure the equipment is ready to assume load
properly if an actual power outage occurs, the
operator should pericdically simulate a power out-
age. Opening test transfer switch S1 de-energizes
relays K3 and K7 as described under Power Qutage.

To end the test, move test transfer switch S1 back to
NORMAL {drawing 626-0075). This closes the circuit
to energize relay K3 as described under Restoration
of Normal Line.

AUXILIARY CONTACTS ON LINE
SIDE AND GENERATOR SIDE

Small switches mounted on the transfer switch,
actuated by the moving armature, provide dry con-
tacts to indicate transfer switch position. Diagram
626-0106 shows the K1 auxiliary contacts 55 connec-
ting to TBY terminals 1, 2 and 3. The normally open
contact connects to terminals 1 and 2 and the
normally closed contact connects io terminals 2 and
3. The K2 auxiliary contacts $6 have a normally open
contact connecting to terminal block TB9terminals 4
and 5 and a normally closed contact connecting to
terminals 5 and 6.

EXERCISER CLOCK

The exerciser clock starts and stops the generator set
automatically for periodic test and exercise
operations without load. The exerciser clock is con-
nected to lines A and B through disconnect plug
terminals X and Y. See drawing 626-0075. With 480-
and 600-volt systems, the exerciser is connected o a
step-down transformer.

Cam-operated switch contacts M1 (3-5) connect
battery positive (B+} to the remote start terminal
(RMT)}. The M1 contacts are shown in the normal
position. After the operator selects the desired exer-
cise periods, the exerciser clock automatically exer-
cises the generator set.
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NOTE & ASSUMES LOAD IF & LINE FAILI.IRE occuns. . A13,451500-0337 | 6 | 3 IMODULE-BLANK [SPARE
. SEENDTE 47 0 HAHD CRANK - PREVENTS AUTOMATIC & -OTROREF] | 3 [OVER WDLYAGE SENZOR ILINE)
T2 Al ALLOWS STARTING B STOPPING AT THE
I%%le' 5 FLANT.USE THIS PDSITION FOR PLANT Als_[300-0937] 8 [MShuLE-aL ANK {SPARE }
sa0y 4 THIS “:l::::uue REPRESENTS A JUMPER v NI e L
13. THIS D AIT,16_1300-0937 [ B | 2 |MODULE-BLANK (SPARE]
eov 2 | CIRCUIT TMAT MUST BYPASS 4 CONTACT OR AB 8064628 I 11 |PANEL ABSY-SWIHGIHE
oV § | CLOSE A CIRCULT TO OPERATE WITHOUT THE
REFERENCED WODULE AzZI__{200762T [1_|conTaoL-STaRY supFRESSOR |
. SEE NOTE 10 |4,THIS CONTACT SYMBOLIZES A SOLID STATE Fi_|ssiom0 1P f) |PUSE-2AMP (208-240V)
CR& , SWITCH WHICH CLOSES AFTER A .SMIN TO 3a-ong [P FUSE-1MIP(480-60aV)
! 30 MIN DELAY ON RETRANSFER SEIGITBIRERIR| | [FUSE-HOLDER
tKe As Fi ¥=__|woT-icam RELAY-INTERFQIING LINE (EV] |
~ I15. WIRE TRANSFORMERS 12,3485 A3 FouLows K4__[507106% RELAY-INTERRQBHSG GEN IRV
8 A ﬂ,s i w8 screioas RELAV-RETRARSTER N2V]
CR3 37 X6__|307-m38 REL.AY-OVER VOLTABE LINEU2Y
| 2 - KT [s0T-H088 RELAY-BTARY 2V
e FOR 240V CONNECT T4 -! T @ Wt__[3zzitas PLATE-CLOGK COVER
e 15 -7 * S07-1104REFIB| | |CLGCA-PLANT EXERCISER(IZ0V G0tk
[ T2-1 * * SOT-1IOZIREF)B| | |GLOGK-FLANT EXERCISER (120V
FOR 480V CONNECT T4 -7 F1__|325-090KREFM | | [PLUG-LINE DISCONMEGT
. AL |353-004GREFIA| | |RESISTOR-€ GHN (2.50HW_TAP TOW]
3 1t - 1 T2 St |3o8-032REFIP| | |IWITCH-TEAT TRNANAFER
MANUAL| a * 7 ' FOR 600V GONNECT T‘g‘ 32 [308-0322AEFIR| 1 [SWITCH-SELECTOR
X cRI - Su L S3 (0050821 [ P | | [SWITGH-MARUAL B AUTO
28 Z1*8 1 8 tz-1 TO 54 SWITCH-RETRANSFER
K& " = dF =4 3 TRANAFGRMERA-GAT TERY CHARGER
Y glall L8 = MAHE BlAGIAN, Siows BRCAT A5 £ AL TRAMSEGRUER Assv-sriFoumn
s SEE NOTE w—t a2 T SHOWS JUMPERS REQUIRED WHEN THEY NARKER 3TRIF
, CR2 » ARE NOT INSTALLED [TBz | MARKER STRIF
TB6_[332-1468 | A MA
SEE NOTE 1T 17. 70 ADD PARALLELING SWITCH BOARD TRANSFER L | IMARKER STAIF
8L ek w }(3\ : INKIBIT CIRCUIT. REMOVE JUMPER TBi-687
TBe| AS|12Y &—O ' 7 2 B A 18. OVERGRANK SIGNAL ON AT E ONLY. CONNECT SSE-IRFINEFID] 1 |HARNESS-UAIN (3 SHEETSE
& BE SEE NOTE i—i=f_ _ 139 YO TERMINAL 53 IN REMOTE ANNUNCIATOR 338136 T THARHESS-RE TRANSFER
! 1 Wot 338:1134 | [HARNESS-OVER V
LU 8 | TBE SEE ROTE 7 3331138 |_|HARNESS-DAT v
e & T e T3 As | 19.WIRE TUTRANSFORMER AS FOLLOWS: 338-1138_| C | 1 |RARHESS-10 PREAEAT
Xz 332-218_| = |14 |PLUG-KETING
; NOTE Fl
I(aoE%) 2254' .J 15 |ZD%\‘3I% I’ 1D,E‘ ! PRI. Y 323-1084 [ P |12 |GUIDES ~PC_BOARD
ONLY, @t _?-__r:p 30T-U0T | P | Z |SPRING-RELAY HOLD DOWN
¥ P I-?-—-- e ol @ IGI-A727 { A 5 | BRACKET & FASTERER
Al SEE NOTE H 3a6v N
A mau
SEE NOTEA 52 Com HS FriHn
| ] :I_ BAT . TBE 300V 4 doav Ha
56 o Y ® °-—r oav H2 fow e
oy CoM HI coM Ml
3 2 |3 HIGH TB4-I5 THe-15
2 nopmar, 2|} [ et s
=T [ [vor 3 @ 400V 800V
i e JESY e 1= ! Fi-2 FI-2
19 L g
= 1 300v HE 300V Ha
SEE NOTE 13 CAS E+
g2 L o CONTROL AGCESSORY GROUP 15
$EE NOTE I3 X7 COM M STANDARD
il O pridgisd 200 H3 3 UNDER VOLTAGE SENSORSILINE)
ot e | 8 208V Hz 208V h2 JUNDER VOLTAGE SENSOR(GEN)
5 I I ol RN, — s s 270 3 WIRE CONVERTERIAT E ONLY)
Hg—d 9 H = HORMAL -TEST SWITCH T T
OAl OUT LOAD SW
N RORE 20,70 ADD OVER @ UNDER FREQUENCY SENSING, mANvAL BUSH 10 ReTRANSFER [ 1
5" 5 | REMOVE JUMPER BETWEEN T83-98 Il I
!‘5 2 Lo ® PLUG-IN -MODULE PACKAGE'S -
| A BATTERY CHARGER MODULE [ M REVISED A7-2 WIRING
THIS INFGRMATION 18 FOR L [aD WAS 082 v
i TES 3 | | MAKUFACTURERS USE ONLY 3 OVER VOLTAGE SENSORS(LINE) [K [WAS .3 8EC -
E wotE 37, K7 MODEL | 208240V | 450.600V TD SYART-STOP 3 [6L.OSED GOHTACTS GH Al ik
(5 T4 Far TD TRAMSFER-RETRANSFER |M 120V WAS 20V 1y
—T8t — m AT C =0l =04 TD PREHEAT 4l 180 OTY WAS 4 5 3418
B+ _RuT 53 Bk AT D -02 -0% BATTERY VOLTAGE SENSORS  [F|30I-4727 GTY WAL | 3125138+
HOTES: AT E -03 _06 ##% WIRE=-IN -PACKAGE'S '€ |00 TAR,-01 THRV-06 ] FXEH
ALL COMPONENTS SHOWN IN DE-ENERGIZED POSITION UNLESS OTHERWISE NOTED EXERCISER CLOCK S Ml WS 3018487 F
C | ADBED (REF} 50 3E-0ITH_{&S
2.2 WIRE START ON AT C & AT D CONNECT TO B+,GND & RM EiRew A be55 s
2 WIRE START ON AT 2 Connecr P98 651, B a % (etus } OF biEsELS)
AlRS-1 WAS TO TBL-| s -]
3. FOR 12V BATTERY CONNECT WIRE MARKED TI-X2,X3 RI-2,3 BETWEEN TI-X2 8 RI-2 [AT D 8 AT E} ) = r—
FOR 24V BATTERY CONNECT WIRE MARKEOD Ti-X2,X3 Ri-2,3 BE TWEEN Ti-X3 @ Ri-3 AT C) CoRPORATION
O Oagn vamu OF OHAN
4,70 ADD AREA PROTECTION EQUIPMENT,OR REMOTE TEST TRANSFER SWITCH, o 2gn Winneopolly,Kinnasct
REMOVE JUMPER BETWEEN TBI-4 8 5 i TR oy T
o [ 12-19-T7 { CiP b
5. REMOVE JUMPER BETWEEN TB4-7 8 9 =Y g SRl seecc T CONTROL-AGGESS PANEL
1 L
5.REMOVE JUMPER BETWEEN TB4-587 wh= AT E “_m_“"“"”“ DIAGRAM}
7.THIS CONTAGT SYMBOLIZES A SOLID STATE SWITCH THAT CLOSES WHEN o 208,240,480,600V,, ]!
VOLTAGE 1S NORMAL (Al,A2,A3,8 A4) o 3PN, 4 W., 50/60HE 626 044

. 13 Redistribution or publication of this document
' by any means, is strictly prohibited.



- 626—-0075 PARYS LIST
L I w R A SCHEMA'H 26, OES. | PART no. | PF¢Jory[wsuix | DESCRIPTION
: lRérAJRGWEQ}%{‘;'R M ¢ x3 307-113 T [RELAY~INTERPOSING LINE {208V)
SWINGING PANEL A)——— 70 LINf ——— @ 307-1083 |_|RELAY-INTERPOSING LINE (240V)
INSIDE VIEW OF CONNECT T0 PL ANT TERMINAL BLOCK K4 307-0664 | [RELAY-INTERPOSING GEN
TRANSFER SW CABINET :
OR aNp 5+ @ [ 3071114 | B | | |RELAY-PHASE PROTECTION (20BV} 1
SWINGING PNL HOUSING —TBI 307-1981 1" |RELAY-PHASE PROTECTION [240V1
K7 307-1188 | B | | |RELAY-TRE DELAY ON STARTING
TEE i T8 300 SEC ON DE-ENERGIZATION
TBG I \ N 3013315 | A | 1 |MDUNTING PRG-RELAY PRL
| ) (Cf¥S__[307-0724}8 [ | IRELAY-TIME DELAY ON STGPRNG
oot TOP AFTER RETRANSFER {50750 Hr)
o0z
o003 - @
oo ::":"D - 3362318 | & | 1 |LEAD AsY
S[rha- 3356-2319 t A | 1 {LEAD ASSY
C P rae- | SEE NOTE S )
COI#’E T . :-_g:—.lr!? ‘u r_.s&qm 8 KIO | 307-0728)B | |_JRELAY—TD ON RETRANSFER (S0780Hz)
CARINET KT P
aoaf-k3~3 S36-BI0NA | | |LEAD ASSY
o-09)
o-oin)
S K3 |307-T1%% T _IRELAY—TIME DELAY ON TRANSFER
SEE L2 1 | TO 300 SEC ON ENERBIZATION
NOTE ] i K4 301-3315 [ A | | [NOUNTHG PKG—HRELAT PHL
3 336-230 | A | | |LEAD AsSY
(1] 307-1102 |B | | |GLOCK—PLANT EXERCISER (80HZ)
307-11D5 | B CLOCK-PLANT EXERCISER (S0Wz)
SEE [P 323-0901} A& PLUG—LINE_DISCONNECT
HOTE 301-3765 | A PLATE—PANEL INTERLOCK
! - H €03-0801f — HOSE
. R5.6_ | 304-OTIH [ A | 2 |RESISTOR ASGY 500 £L25W INDHZ,2ACY),
CONNECT TO ‘ : - S L — AN Ke K6 TBL R4 | 304013 |& | ) JRESISTOR,78GIL 250 |
REMOTE TERMINAL| K7-L2,LI K4=6 nln L) ’E 3I0W-DOEI| P | | |SWITCH~TEST TRANSFER
HLOCK ON PLANT 52 308-DI38] A | | |SWITCH-SELECTOR
| O’ 332-19691A | | |CLAMP-CABLE (USE ON P11
TBI I K 803-0721 [P | |_|BUSHING-RUBBER (USE ON PI
TBi __(332-1699] A | | [MARKER STRIP |
o-aH Pl Pll| ~ [T [335-19691A [ 1 [warker stap ] 94-00—929]
$2~2 1 O-onuTA '< o
—_ K7-8 —0-au: 4 x z
res-s 3 Ghe]
- pes 2,80 K3 | Prl
o-o? 3 ik eod : y
by siiy b 3013823 |0 | | |PANEL-SWINGING RELAY
xe @03 _ _— S5-2755[0 |1 |su.nscn5£n-9.m—::. TFRONT)
_ﬁ’_? :Eg"’" SEE TRANSFER SW CONTACTS, LOAD 98-2756| 0 [ 1 |SILKSCREEN-PANEL (REAR}
: NOTE - LINE 8 GEN TERMINALS ol 405-872 [ A | 2 {CLP-DDOR
oo 2 ] SHOWN FOR REF ONLY k [l B26=-0003| — | 2 |WASHER—FLAT
oor I 8180156 | — | 2 [RIVET—DRVE
oo I 52 —MI-S U TO LOAD —— (8} h 336-0923 E [WIRING HARNESS—MAIN
03 I vEST !5 3 PLATE=COVER
°‘°:? —— K75 .H FLATE—COVER
oo -AMTSo— stor Ml 3 5 2 _|PLATE-COVERIVOLY SENSORI
o-033 romuat ST W71 h 30/~ 4141 | © | | |PLATE{OVEAIGAT CHARCGER)
TBI-5 c
1 LONTROL ACCESSORY GROUP 33
sita INCLLOES A1 STANDARD ITEMEPLUS:
K TR 80 K [ADDED 832-1088 & T T
SRARLFER L300 S5 _so3-a7al
NOTES: 0 & 1 vru uoa—oz-ra 4L
1. ALL COMPONENTS SHOWN IN DE~ENERGIZED POSITION,
Ke-Ls | UNLESS OTHERWISE NOTED | A
Pl | 2. TO ADD AREA PROTECTION EQUIPMENT, OR REMOTE TEST 1
TRANSFER SWITCH, REMOVE JUMRER 8 CONNECT TO TBI-4 & 5
k36— @ 5. TO ACTIVATE TRANSFER—INHIBIT CIRCUIT, REMOVE §0Hz[240V)
JUMPER & CONNECT TO TB&—I1 8 12 @ 50H:z 240V
k3-L1\) @) 4. AFTER TEST,PLANT WILL RUN FOR DURATION OF TIME DELAYS 6O0Hz [20BV
5. TO CONNECT RELAYS K7 8 KI3; 50Hz [208Y
K3-5 FQF 208%.60 42 I WIRE K5-7? TO KT7-L2, WIRE Ra-l TO KiZ~L2 DINISION OF SHAN CONFOAION
FOR 2# DV,6QH3 : WIRE £8-7 TO,K7-L1, WIRE R4-{ TOKI3-LI . Qngn armremein, 2 ccrem
FOR ZDBV.SOHZ ; WIRE K3-7 TO'K7-L 1 WIRE H4- TOKI3- LI — T -
FOR 540V,50HZ 5 WIRE TO RS BETWEEN X9-7B K 1=6-75" 808 |'fonvwr | EDR
RE BETWEEN R4 - IBKH l-' P IDELEYED A07-0723 Ki0 | A& _| L. fulr|[f-207 AT C o EONTROL ACCESS. PANEL
[N Jbihs 60 Hz [isstle2078] T D (WIRING DIAGRAM]
MIDELETED 307-0723 K9 | | \epallesiat TR Bt
L [WAS 60 Hx CPK | £ ISl [$-20-75 ' d i
. LET, REVISIGN CKR.| ENGR. | DATE | 4 W, 50/60Hz [626-0I78 626"0075 C
) +
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626—0I75 |

INSIDE VIEW OF
TRANSFER SW CABINET
OR
SWINGING PNL HOUSING

T86 KS5—CON

o0z
o-03
0-04jrTas-9
-0 4[rk4-3
CONNECT] | o-oer-TRE-II
TO 007 |=R4—1
GABINET || o-gol ka3
. 0~09 - TBI-GND
. o—onllTae-5
I[TBE-8
SEE
NOTE ﬁlz-“-‘-LZ |
3

CONNECT TO
REMOTE TERMINAL)

BLOCK ON PLANT

SEE
NOTE

SEE
NOTE

Ke-L3

Pl
k1-e—@) @)
K3-LB)
K3-%

Tol-8+
R3
ks-uch-J—xs—u

WIRING DIAGRAM
REAR VIEW OF
SWINGING PANEL

K
e
: I - : TBI-3

Fl

TEI~H

R3-1
TBE-1
R4=-2 TBE-1Z
Ka=Ll TBG-6
TBE-7—
Ki3-L2U K4 KIO-7-
l—xi0-8
R4 H Ak, K10

K9-8 X4-NG

LEe .
483 ol

K3~

3. TO ACTIVATE TRANSFER—INHIBIT CIRCUIT, REMOVE
JUMPER @& CONNECT TO TB6—1) & (2

4. OVERCRANK SIGNAL, CONNECT TO TERMINAL 53 IN REMOTE ANNUNCIATOR
5. TO ADD TD PREHEAT, REMOVE JUMPER & CONNECT TD PREHEAT
TO TERMINALS H,B+ 8 3 ON TBI
6. AFTER TEST,PLANT WILL RUN EOR DURATION OF TIME DELAYS
7. TO CONNECT RELAYS K7 8 KI3;
FOR 208V} 60HZ,WIRE K9-7 TO K7-L2,WIRE R4-I TO KI3-L2

FOR 240V \60HZ,WIRE K9-7 TO K7-LI,WIRE R4-1 TO Ki3-L|
@ FOR 208V 50HZ,WIRE K9-7 TO K7-LI,WIRE R4~I TO Ki3-LI
FOR 240V:S0HZ' WIRE TO RS BETWEEN K9~7 & K7-LI

SWIRE TOR6 BETWEEN R4-1 & KI3-LI

[ e U —
(PCONNECT TO PLANT TERMINAL BLOCK

SCHEMATIC
TO LINE

Rer, DS, [ PanT ho. [RRefory [weex | DESCRIFTION |
K3 A07-1U3_| B | | |RELAY—INTERFOSIHG LINE (BOBY]
(BP C‘P 307-1083 | & | | [RELAY-INTERPOSIHG LINE (240V}
K4 JI0T-0664 & | 1 [RELAY~INFERPQSING GEN
, KS 320-0221|8 | 1 [CRANKING LIWITER ASSY |
@ K& FOT-1114 [ B | | |RELAY-PHASE PROTECTION (208V]
307-1081 |B | | |RELAY=PHASE PROTECTION (240V}
K7 307=1i58 |B | 1 |RELAY-TIME CELAY ON STAATING
| TO 300 BEC ON DE-ENERGIZATION
301=3315 T |MOUNTING PRG-RELAY FNL |

PARTS LST

[1E]

LX) 307~i419 RELAY ASSY-T/ME DELAY OM STOPPING
"] AFTER RETRANSFER {50/60Hz]
2 TO BO MIN CN ENEAGIZATICN

WIKIG  [307-0724|8 | | |RELAY—TD ON RETRANSFER (50/60H3 |
T
336-2309] A | | [LEAD A5SY
KI3 307=1144 | B | |RELAY-TIME DELAY ON TRANSFER
\ 70 300.5EC . ON ENERGIZATION
301-5315_| A | | |MOURTING PRO=RELAT PHL
336-23I10{A |1 |LEAD ASSY
[l 307-1103 [B | | |CLOCK-PLANT EXERCISER (BOHZ)
307T=1108_|B_| | [CLOCK-PLANT EXERGISER {30QHZ}
SEE o B 325-0901[ A | | [FLUG—LINE DISCONNECT
NOTE S0I_5765 | B | 2 |PLATE=FONEL BITEALOCK
2 @ 503-080 | — | |_|HOSE
. @ KIo = R3 353-0055| 0 | | |AESISTOR, 3.0, 10W.
I E ka4 K& TBI A4 3A04-ai3i |A | | |AESISTOR 7500 25W
L........ —— it :)'(5) @ R5,6 |304-9h8la |2 |AESISTOR ASSY 50041 25W(S0HI 2404
si S0B-CO0GS|P_| | |SWITCH-TEST TRANSFER
3z A0B-093( A | | |SWITCH-SELECTOR
303-0076|— | |_|KNOB
1]
T8l [332-169% | A | | |MARKER STRIF
o Fll THE | 3321459 | A | 1 |MARKER STRIF G.10-92%
& . ]
x z x 3321369 |A | | |CLAMP-CANLE (USE OM PI}
Ji,PI K3 | PLU @ 503-0721 | P | | |BUSHING-RUBEFR [yS% ON P1}
_<w€ i ;Y>_ 3030250 | | [PANEL—SWINGING RELAY
. 98-27881D | | |SILKSCAEEN-PANEL (FRONT)
TRANSFER SW CONTACTS, LOAD S8-2196 | |SLRACREEN-FANEL [REAR]
A LINE & GEN TERMINALS i 405-1272 {4 | 2 [cLIP—DDOR
K SHOWN FOR REF ONLY kil v 526-0003| — | 2 |WASHER—FLAT
I f 8180150 | — | 2 [RIVET—DRIVE
T0 LOAD ———————(B) 338-0921 | E | | |WIRING HARNESS—MAIN
| ! 301-2259[ A | |_|PLATE=COVER
301-4007| B | 2 |[PLATE~COVER(VOLT SENSOR)
- +(E S01-A1471 | B | 1 |PLATE-COVER(BAT CHARGER)
2 k2 [k2

CONTROL ACCESSORY GROUP 5SS

INCLUDES ALL STANDARD ITEMS, PLUS;
TD RETRANSFER 2-60 MIN

EXERCISER CLOCK

TD START |-300 SEC

TD TRANSFER 1-300 SEC

TD STOP 2-60 MIN I T o 507148
| [a0DED 233198 A

[ {s03-o7at
|4 {waAS s03-0278, aTY 18~ |
CJcHGE | OGATION DFSIASE )
F
E JADDED 3Q1-408T8301-414d]

=0l | 601z J240v] [Blcig
- IC [ADDED R 5 € R
OE | 50Kz 40V E[GRoVP NOWAS o o ||
=03 | 60Hz 208V ['3Tke was 307-0113 fea]
=04 | 50Hz{208V| (1o MlvEoe =
O“!" ] IEHON ©F A Soscasve
T E Fri=6-75 [ apB [T varl cOR

" CONTROL ACCESS, PANEL
{ (WIRING DEAGRAM)

N |KiO 307-0724 WAS (60 Hz)
K9 307-1419 WAS (60 Hz) _
L [REM KiD 307-0723

4-21"-? EOE.’EQUV, E) PH. VCPLa TROHT | THa Na.
78] 4W, 50/60 Hz

626~0175 |&]
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. BARTS LIST
626-0164 i'ﬁ'] SCHEMATIC wer_DEn| mart w0 [ ige Jary . Loescwman 7 |
REAR viEW OF —_
ETER PANEL psig I DO Y
1 [ —
D511 o512 ! T8t Ml _— -
HORMAL EMERGENCY 12 PR
L= 2] e (O 0 G50 | 322 -0186 | A |1 |LAMP-RORMAL _%&v
' 0SI2_| 322-0147 | A | |_|LAMP-EMERGENCY 56V
X1 TuSRz o TiZeX) Ti2oxz 87 B ' D513 | 322-0114 [ A_| | [LAMP- 10  BAT VOLT U4VI[AT D&E)
0513 psl4 D513 NOTE: 3220126 | A | | [LAMP-LO BAT VOLT (2Bv) |AT &)
LO BAT VOLT HI BAT VOLT 107 @R I\ WIRE TRANSFORMER TiI 8 Ti2 a5 DSIe | 322-015 | A | 1 [LAMPF- HI BAT VOLT 14V] (AT DB.E)
I 2| I 24To7-3 EILY 3g2-012T | A [ 1 [LAMP- HE BAT VOLT (28v} AT B
ey Taits TErs Daez T = FGR 120V CONNECT TB'-" 1D TO;llé 28 OS5 | 322~0mt | A [ 1 [LENS & SEZFL ASSY
i ) ) i’ @ 3 D5I6 | 322-OT [ & | | [LAWP - CVERCRANK (4V)
T Tl 7 IO TO T —_— |
DS15 DSL6 - FOR 208V, CONNEC Tg DTI”Z 3 L] 302-08B0T | A |_|AMMETER-BAT CHARGER O-2 AMP
OVEHCHANK o G————— FGR 240V,CONNECT TBT- o Tomi- ¥ (B M2 _ | 308-0455| P |_1_|NETER-RUNNING TIMEm2ovME0OVNGOH)
[1 2] [t 2| ‘ T87-8 TOTI2-10 c- 0466 P | 1 [METER-RUNMNG TIME (24CV)(E0H:]
: + FOR 4B0Y, CONNECT TBT ICTOTIL-5 Z1e 11 TG TIME [480V] (60kHs) |
302= 046 METER-RUNN]
TET-13 M-z ) DSl Te7 e OS2 TBT-B TOTI2-Il A ||| RESISTOR, 500G BOW IGO0V LEOkHI)
ok g2 ffé‘v Bol BN LRy2 FOR GO0V, CONNECT TREAGTOTS [ T JiLSE wivrt 202-0488 RTM ON 60OV]
I O] wolEilfe ] TIpedl T T e i e -
° v il %z ! 2. USE RESISTOR WITH RUNNING 302-0470| © | 1 |WETER-RUNNING TIME (480V)
, X
: 555 so0y 12 TME METER ON 60OV, 60Kz ONLY  [— " oo oo p £ L HETERRINNING oot
o 1o T —
n O
[Taz_| 315-0373_| € | |. [ TRANSFORMER ASSY-STEPDOWN | @)
psl6-2 I DS D AR A 3;
+ TB7-2 | Mz A .
' I | ) 3380883 | C | | JHARNESS-METER o
187 @ [ | 338-04él | © ] ¥ [HARNESS -LAMPS{RORMAL 8 | —
TE?-1 o] [ - [EMERGENCY) )
: H [ _1 338-0658 | B | T [HARNESS-LAMPS (BAT VOLTS) | 4
TET L. _. N —_ - —_ _—
M2 D | zo1FEGE [ C BANEL - METER
56-2413_| D SILKSCHEEN=-METER PANEL
T8-6 S8-2445 | A LABEL - POWER _SENTAY

METER - LAMP COMBINATION: |6

CHARGE AMMETER
OVERCRANK LAMP {USE ON AT E ONLY)
RUNNING TIME METER

- NORMAL & EMERGENCY LAMPS

LEFT SIDE OF CABINET ) BATTERY VOLTAGE LAMFS
i
. THIS INFORMATION 15 FOR
Ta7 _MANUFACTURERS LISE DNLY
-..:II:IZ —fo 1} FERTZ | VOLTA®E | AT C JATDAE
psar :: [ 60 120v -0i -08
NG 130 ¢ %0 |soe-zaov] -o2 | -0
NTEE o8| 50 W/ | - | —10
N S— 50 soov | o4 | -t
b T12- BSlOJHZ‘Eal 50 120V -0 =2
T 50 |2os-240v] -08 | 13
SRR o 50 J80v_| ot | 14
P TR il
L} -
"*—-——-—;'2 E:_‘-mai !
e '°|_3J 1
[ S dar_7a934
e LLL. 7-8 -7
Co
AT ¢
B METER LAMP PANEL
R } SPEC B \WARING DIAGRAM)
120,208,240,480,800" - | ™
© VB3P 50/60H: 626-0164|c
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MODIFICATIONS

Modifications to the automatic transfer switches are
described in this section. At the end of the section,
instructions are also given for adding a module to the
control accessory panel of groups 10-15 and 20-25.
For calibration checks and adjustments of new
modules or relays, .etc., see the ADJUSTMENTS

section.
m Throughout any modification, follow the in-
. . structions carefully. Otherwise, the automatic

transfer switch and generator set present a serious shock hazard.

CHANGING THREE-PHASE AT TO
SINGLE-PHASE

Tochange athree-phase AT to asingle-phase AT, use
the following procedure:

1. Open the cabinet door of the automatic transfer
switch.

2. Move the operation selector switch to “STOP” (on
the engine control for two-wire starting, in
cabinet for three-wire starting).

3. Disconnect the battery cables of the starting
batteries.

4. Remove the AC line voltage from the automatic

transfer switch.

WARNING Failure to remove AC power from the
:: automatic transfer switch and to disable
the generator set presents a serious shock hazard during this
modification.

5. Remove the control disconnect piug and openthe
control accessory panel.

6. 400 ampere AT only: Remove one screw from the
inside center support for the left cabinet doorand
open. :

7. Remove generator, line and load connections
from the transfer switch terminal C.

8. Connect single-phase generator, line, and load
connections to respective terminals A and B.
Make sure single-phase voltage matches transfer
switch voltage.

9. Control accessory groups 10-15 and 20-25: For
control accessory panels with plug-in modules,
remove undervoltage sensors 2 and 3 (if
equipped). Insert 300-0927 bypass plug modules
into the module openings 2 and 3.

Incorrect voltage may damage transfer
switch. .

11

. i a different generator set is used with a different voltage
starting system, see Changing Conirol Accessory Panel DC
System Voltage.

Control accessory groups 51 through 55: When
changing phase ofan AT with one of these control
accessory panels, replace the panel with one
matching the single-phase voltage. See
Changing Control Accessory Panel.

10. .Remove the one screw on top and one screw on

bottom from inside the meter-lamp panel flange.

11. Swing meter-lamp panel cutward.
12. If the meter-lamp panel is three-phase only,

remove the panel as described under Changing
Meter-Lamp Panel. If the meter-lamp panel is a
single- or single- and three-phase panel, rewire
the connections on transformers T11 and T12 (if
equipped). See Figure 1.

a. For 120 volts, reconnect lead from TB7-10 to
T11-2, and reconnect lead from TB7-8 to T12-
8.

b. For 240 volts, reconnect lead from TB7-10 to
T11-4, and reconnect lead from TB7-8 to T12-
10.

STEPDOWN
L~ TRANSFORMER
T-11

L~

L Ti1-1 oM

T2

| T4

Le——— T 127 (COM)
Thsa

T12-10

|| STEPDOWN
I TRANSFORMER
TI2

FIGURE 1. STEPDOWN TRANSFORMERS T11 AND T12 ON
METER-LAMP PANEL
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13.

14.

15,

16.

Close the meter-lamp panel and secure the top
and bottom with two screws removed in Step 10.

400 ampere AT only: Close the left cabinet door
and secure to inside center support with cne
screw removed in Step 6.

Close the control accessory panel and reconnect
the controi panel disconnect plug.

Restore AC line voltage to the AT.

Disconnect the starting battery.

. Remove the AC line voltage from the automatic

transfer switch.

Ty iy Be sure to remove AC line voitage from ,
WARNING the automatic transfer swilch.’
Otherwise, the transfer switch has high voltages and presents
a serious shock hazard.

5. Remove the twist-iock disconnect plug and pull
17. Reconnect the starting batteries. control accessory panegl open.
18. Move the operation selector to “RMT" {on engine 6. 400 ampere AT only: Remove the one screw from

contrel for two-wire starting) or "NORMAL” {in
cabinet for three-wire starting). whichever
applies.

the inside center support for the left cabinet door
and open.

7. Remove the one screw on top and one screw on
19. Close the cabinet door. bottom from inside the meter-lamp panel flange.
8. Swing the meter-lamp panel cutward.
CHANGING METER-LAMP PANEL 2. Disconnect the meter-lamp panet wire leads from
To change a meter lamp panel in an automatic TB7 and TBS {if present). See Figure 2.
transfer switch, use the following procedure: 10. Remove the four nuts and washers holding the
1. Open the front door of the cabinet. meter-lamp panef on the left wall of the cabinet
2. Move operation selector switch to “STOP” and remove the meter-lamp panel.
{located in cabinet for three-wire starting, on 11. Mount the new meter-lamp panel on the cabinet

engine control for two-wire starting).

\D,
%
I

z /‘M‘DW\\,

using the same four nuts and washers.

-

TERMINAL
BOARD TB7

TERMINAL

@

FIGURE 2. TERMINAL BOARD FOR METER-LAMP PANEL WIRE CONNECTIONS.
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12. Connect the wire leads as marked, from the CHANGING CONTROL ACCESSORY

meter-lamp panel wiring harness to terminal PANEL

blocks TB7 and TB8 (if present). . .
13. Close the meter-lamp panel and secure the top T anel Groups 10-15 and 20-25

and bottom with the two screws from the other 1. Open automatic transfer switch cabinet door.

meter-lamp panel (from Step 7). 2. Move operation .selector switch to “STOP" {on
14. 400 ampere AT only: Shut the left cabinet door. engine control for two-wire starting, in cabinet for

Secure the door to the cabinet's center support three-wire starting).

with the one screw removed in Step 6. 3. Remove AC line voltage from the automatic
15. Close the control accessory panel and reconnect transfer switch.

the twist-lock disconnect plug. 4. Disconnect the starting batteries.

16. Restore AC line voltage to the automatic transter Failure to remave AC power from the
switch. . automatic transfer switch and lo disable
17. Move the operation-selector switch to “RMT* (on the generator set presents a serious shock hazard during this

engine controf for two-wire starting) or “NOR- modification.
Mf‘?‘.l’ (in Ca'?'”m for three-wire starting), 5. Remove the twist-lock disconnect piug and open
whichever applies. " the control accessory panel.
18. Reconnect starting battery. : 6. Remove external wires from TB1, TB2, TB6 and
19. Close-cabinet door. TB¢ (if ali present), then remove these terminal

blocks from mounting. See Figure 3. .

0 [« M+ | Q _*
TERMINAL \[‘
BOARD Teé A ~—— CONTROL ACCESSORY
1‘ PANEL
- \L
pl
i |
— /
4
o a
@
n ! 2
(J - \ t
o T
n v G - BT —
SR | L1 )
(AUXILIARY CONTACTS) il ] Pt 3|
— E—
TERMINAL & iR
BOARD TB if\ oy b / Iy
(VOLTAGE SENSORS) ('( S @l (!_\ /
B153 . g %f[t‘:‘-:?—“@(___
i 51

—— TERMINAL BEQARD TBI
(REMOTE START CONTROL)

FIGURE 3. TERMINAL BOARD CONNECTIONS FOR CONTROL ACCESSORY PANEL
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CONTROL ACCESSORY
PANEL

CAB"\IET\
DOOR /\

FLANGED EDGE
OF HINGE PIN

SPACER

-~ -

FIGURE 4. BOTTOM HINGE PIN FOR CONTROL ACCESSORY PANEL

7. Hold the flange edge of the control accessory accessory panel) on the wall of the cabinet, using

panel’s bottom hinge pin with a needle-nose
pliers (just above nylon spacer) and remove
screw from pin with a screwdriver. The pliers
prevent the pin from turning when loosening the
screw (Figure 4},

#6-32 screws. TB2 mounts just above TB1 remote
terminal block, TB9 just above TB2, and TB6 in
the upper right side. :

. Connect loose wire leads to terminal blocks as

marked.

o MWARN.ITQ.C- lWhen screw is removed, control
(mmene—F 2CCessoty panel is loose on bottom.

Have someone holding the panel during removal procedures
to prevent-personal injury.

. If an area protection circuit orremote test switch
is used, remove the jumper between terminals
TB1-4 and -5, and connect the wire leads from the
eguipment.

If the AC voltage of the new contfol accessory
panel is different, see Changing Conirol
Accessory Panel AC Voltage.

If the DC system voltage and number wire start is
different on the new control panel, see Changing
Control Accessory Panel DC System Voltage
and/or Three to Two Wire Start Conversion (12
Volts), or Two to Three Wire Start Conversion (12
Voits).

For external alarms or signal circuits of the
battery voltage sensors, connect lead wires {0
TB2. These contacts are rated 2 amperes for 12
volts DC or 120 volts AC.

Close the control accessory panel and reconnect
the twist-lock disconnect plug.

8. Carefully pull outward on bottom of control 17.

accessory panel until it clears cabinet.

9. Lower control accessory panel from cabinet. Top
hinge pin will come out with control accessory -
panel.

10. Remove the top hinge pin from control accessory
panel and install on new panel if required.

11. Lift up new control accessory panel into cabinet,
‘ carefully engaging top hinge pin.
*12. Center the hole on the bottom control panel
flange over hinge pin.

13. Insert the screw in bottom hinge pin and tighten
with screwdriver and pliers.

J4. Install the terminal boards (from new control

18.

19.

20.

20
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21.

22,
23,

24,

Restore AC line voltage to the automatic transfer
switch.

Reconnect the starting batteries.

Maove operation selector switch to “"RMT” (on
engine control for two-wire starting) or “NOR-
MAL” (in cabinet for three-wire starting),
whichever applies.

Close the cabinet door.

Panel Groups 51 Through 55

The new control accessory panel installed musi
match AC system voltage and start control (2- or 3-
wire) of panel removed.

1.
2.

10.

11

12,

13.

14.

Open automatic transfer switch cabinet door.

Move the operation selector switch to "STOP” (on
engine control fortwo-wire startmg, in AT cabinet
for three-wire starting).

Disconnect the starting batteries.

Remove AC voltage from the automatic transfer
switch.

Failure to remove AC power from the
automatic transfer switch and te disable
the generator set presents a serious shock hazard during this
modification.

. Remove the twist-lock disconnect plug and open

control accessory panel.

Remove the external wires from TB1 and TB&,
then remove the terminal blocks from mounting.
See Figure 3.

Hold the flange edge of the control accessory
panel's bottom hinge pin with a needle-nose
pliers (just above nylon spacer) and remove
screw from pin with a screwdriver. The pliers
prevent the pin from turning when loosening the
screw (Figure 4).
m When screw is removed, conlrol
accessory panel is loose on bottom.
Have somecone holding the panel durlng removal procedures
lo prevent personal injury.

Carefully pull outward on bottom of control
accessory panel until it clears cabinet.

. Lower control accessory panel from cabinet. Top

hinge pin will come out with control accessory
panegl.

Remove the top hinge pin from control panel and
install on new panel if required.

Lift up new control panel into cabinet, carefully
engaging tep hinge pin.

Center the hole on the bottom control panel
flange over the hinge pin.

Insert the screw in bottom hinge pin and tighten
with screwdriver and pliers.

Install terminal boards TB1 and TB6 (from new

control accessory panel). Connect loose wires in
cabinet to terminal blocks as marked.

2

15.

16.

17.

18.

19.
20.

21.

if an area protection circuit or a remote test
switch is used, remove the jumper between
terminals TB1-4 and -5, and cennect the wire
leads from the equipment.

Close the control accessory panel and reconnect
the twist-lock disconnect plug.

Set the time delays following instructions in the
ADJUSTMENTS section.

Restore AC line voltage to the automatic transfer
switch.

Reconnect the starting batieries.

Move the operation selector switch to “RMT"” (on
engine control for two-wire starting) or “NOR-
MAL" (in cabinet for three-wire starting),
whichever applies.

Close cabinet door of automatic transfer switch.

CHANGING CONTROL ACCESSORY
PANEL AC SYSTEM VOLTAGE

This modification applies only to control accessory panels in
groups 10-15 and 20-25.

If the control accessory panel has been changed and
its nominal voltage differs from the automatic transfer
switch, use the following procedure:

1.
2.

Open automatic transfer switch cabinet door.

Move the operation selector switch to “STOP" {on
engine control fortwo-wire starting, in AT cabinet
for three-wire starting). '

. Disconnect the starting batteries.
. Remove AC line voltage from the automatic

transfer switch.
WARN[NG Failure t'o remove AC.: power fror.n the
automatic transfer switch and to disable
the generator set presents a serious shock hazard during this
madification.

. Remaove the twist-lock disconnect plug and con-

trol accessory panel,

. Rewire the stepdown transformers T2, T3, T4, and

TS5 using the wiring diagram furnished with the
controt accessory panel. Change the wire lead
connections on the right side (facing panel rear)
of the terminal strip for the transformers. See
Figure 5.

. Rewire battery chargertransformerT1 so the wire

from F1-2 and T1-H5 (COM) go to the appropriate
connections on the transformer for the nominal
AC voltage (Figure 6). See the wiring diagram for
the correct connections.

Close the control accessory panel.

Reconnect the twist-lock disconnect plug.

. Restore AC line voliage to the automatic transfer

switch.

. Reconnect the starting batteries.

Redistribution or publication of this document
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FIGURE 5. AC VOLTAGE CONNECTICNS FOR STEPDOWN TRANSFORMERS
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FIGURE 6. BATTERY CHARGER TRANSFORMER AC CONNECTIONS
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12. Move the operation selector switch to “BRMT” {on
engine contro! for two-wire starting) or “NOR-
MAL” (in cabinet for three-wire starting),
whichever applies.

13. Close the cabinet door.

CHANGING CONTROL ACCESSORY
PANEL DC SYSTEM VOLTAGE

This modification applies only to control accessory panels in
groups 10-15 and 20-25.

From 24 to 12 Volis

Some control accessory panels do not have all the items mentioned
in the following precedures. For example, a group 10 panel does
not have a battery charger module, battery chargertransformer T1,
charger resistor R1, high and low hattery voitage indicator lamps
D514 and DS13, etc. If a panel does not have the mentioned item,
proceed to the next step.

1. Open the automatic transfer switch cabinet door.

2. Move operation selector switch to, “STOP" {(on
engine control for two-wire starting, in AT cabinet
for three-wire starting).

3. Disconnect the starting batteries.

4. Remove AC line voltage from the automatic
transfer switch.

WARNING ! Failure to remove AC power from he

automatic transfer switch and to disable

the generator set presents a serious shock hazard during this
modification. *

5. Remove the twist-lock disconnect plug and open
the control accessory panel.

REAR OF CONTROL
\\5* ACCESSORY PANEL

10.

11.

12.

13,

14,
15.

16.

17.

Remove the wire lead from transformer T1 ter-
minal T1-X3 and connect o terminal T1-X2
(Figure 7).

Remove the wire lead from resistor R1 terminal
R1-3 and connect to terminal R1-2. See Figure 8.

. Remove the 24-volt battery charger module 6

{(number 300-0724) and replace with the 12-volt
moduleg, number 300-0793.

Remove the 24- to 12-volt converter module 5
{number 300-0848) and replace with the 12-volt
module, number 300-0847.

Spec A and B only: Remove the 24-volt, start-stop
time delay module 7 (number 300-0922) and

replace with the 12-volt time delay module 300-
0921.

If module 10 is a 24-volt battery voltage sensor,
number 300-0797, remove and replace it with a
12-volt, number 300-0796 sensor module.

400 ampere AT onfy: Remove the one screw from
inside center support for left cabinet door and
open door.

Remove the one screw on top and one screw on
bottom from inside meter-lamp panel flange.

Swing the meter-tamp panel outward.

Remove “LO BAT VOLT” lamps DS13 and “HI
BAT VOLT" lamp DS14 from the meter-lamp
panel and replace with 322-0114 and 322-0115
lamps respectively.

Close the meter-lamp panel and secure the top
and bottom with the two screws.

400 ampere AT only: Close the left cabinet door.
Secure the door to the cabinet center support
with the screw removed in Step 12.

TRANSFORMER TI

e

ty \\\
A

FIGURE 7. BATTERY CHARGER TRANSFORMER DC CONNECTIONS
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18.

19.

20.

21.

REAR OF CONTROL ACCESSORY PANEL
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FIGURE 8. CHANGING RESISTOR R1 TAP SETTING

Close the control accessory panel and reconnect
the twist-lock disconnect plug.

If starting is changed from two- to three-wire starting, proceed
1o that modification described in this section.

Connect a 12-volt battery and restore AC line
voltage to the automatic transfer switch.

Move the operation selector switch to "RMT” (on
engine control for two-wire starting) or “NOR-
MAL" (in cabinet for three-wire starting),
whichever applies.

Close the cabinet door.

" From 12 to 24 Volis

Some control accessory panels do nothave all theitems mentioned
in the following procedures. For example, a group 10 panel does
not have a battery charger module, battery charger transformer 71,
charger resistor R1, high and low battery voltage indicator lamps
D814 and DS13, ete. H-a panel does not have the mentioned item,
proceed to the next step.

1.

Open the automatic transfer switch cabinet door.

2. Move operation selector switch to "STOP” (on

gngine control fortwo-wire starting, in AT cabinet
for three-wire starting).

3. Disconnect the starting batteries.

L}

4.

Remove AC line voitage from the automatic
transfer switch.

[ WARNING |

Failure to remove AC power from the
automatic transfer switch and {o disable

. the generator set presents a serious shock hazard during this

10.

il.

modification.

. Remove the twist-lock disconnect plug and open

the control accessory panel.

. Remave the wire lead from transformer T1 ter-

minal T1-X2 and connect to terminal Ti1-X3
(Figure 7).

. Remove the wire lead from resistor R1 terminal

R1-2 and connect to terminal R1-3. See Figure 8.

. Remove the 12-volt battery charger module 6

{(number 300-0793) and replace with the 24-volt
module, number 300-0794,

. Remove the 12-voit module 5 (number 300-0847)

and replace with the 24- to 12-volt converter
moduie, number 300-0848.

Spec A and Bonly: Removs the 12-volt, start-stop
time delay module 7 {number 300-0921) and
repiace with the 24-volt time delay moduie 300-
0922,

if module 9 is a 2 to 3 wire converter, number 300-

Redistribution or publication of this document
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0826, remove and replace with a blank {spare)
300-0937 module.
12. If moduie 10 is a 12-volt baitery voltage sensor,
number 300-0796, remove and replace it with a
24-yolt, number 300-0797 sensor module.

400 ampere AT onfy: Remove the one screw from
inside center support for left cabinet door and
open door.

13.

14. Remove one screw on top and one screw on

bottom from inside meter-lamp panel flange.
Swing the mater-lamp panel outward.

Remove “LO BAT VOLT" lamp DS13and “HI BAT
VOLT" lamp DS14 from the meter-lamp panel and
replace with 322-0126 and 322-0127 lamps
respectively.

Close the meter-lamp panel and secure the top
and bottom with the two screws.

400 ampere AT only: Close the left cabinet door.
Secure the door to the cabinet center support
with the one screw removed in Step 13

Close the control accessory panel and reconnect
the twist-lock disconnect plug.

15.
16.

17.

18.

19,

if starting is changed from three to two-wire starting, proceed
to that modification in this section.

20. Connect a 24-volt battery and restore AC line

voltage to the automatic transfer switch.

Move the operation selector switch to “RMT” (on
engine control for two-wire starting) or "NOR-
MAL” (in cabinet for three-wire starting),
whichever applies.

Close the cabinet door.

21.

22,

TWO TO THREE WIRE START
CONVERSION (12 VOLTS)

This procedure applies only to control accessory panels in groups
10-15 and 20-25.

To convert a two-wire start control automatictransfer
switch to three-wire start, use the following
procedure;

1. Move the operation selector switch on the engine
control to “"STOPR."”

2. Disconnect the starting batteries.
3. Remove AC line voltage from the automatic

transfer switch.
m Failure to remove AC power from the
. automatic transfer switch and to disable

the generalor set presents a serious shock hazard during this
modification.

4. Open the automatic transfer switch cabinet door.

5. Remove the remote stari wire leads between the
engine control remote terminal block and the

25

automatic transfer switch terminal block TB1.

6. Remove the 300-0937 blank (spare) module9and
replace with a 300-0926 2 to 3 wire converter
module.

7. Check battery voltage (battery must be a 12-volt
unit). If DC system was 24 volts, make the
conversich Changing Control Accessory Panel
DC System Voltage described in this section.

8. Connect automatic transfer switch to terminals
TB1-B+, ~1, and -3 to the three-wire start engine
control.

9. Restore AC line voltage to the automatic transfer
switch.
Connect the starting batteries.

Move the operation selector switch onthe 2to 3
wire converter module 9 to “NORMAL."

Close the cabinet door,

10.
1.

12.

THREE TO TWO WIRE START
CONVERSION (12 VOLTS)

This procedure applies only to control accessory panels in groups
10-15 and 20-25,

Fora convérsion from three-wire, 12-volt systemtoa
two-wire, 24-yolt system, perform the Changing Con-
trol Accessory Panel DC Systemn Volitage first, then
proceed to the following:

1. Open the automatic transfer switch cabinet door.

2. Move the operation selector switch on 2 to 3 wire
converier module 9 to “STOP.”

3. Disconnect the starting batteries.

4. Remove AC line voltage from the automatic

transfer switch.
Failure to remove AC power from the

T
] AR_N. IINJG automatic transter swilch and to disable

the generator set presenis a serious shock hazard during this
modification.

5. Remove the wire leads between the engine con-
trol remote terminal block and the automatic
transfer switch remote terminal block TB1.

6. Remove 300-0926 2 to 3 wire converter module 9
and replace it with a 300-0937 blank {spare)
module.

7. Connect automatic transfer switch terminals
TB1-B+, -RMT and -GND to the 2-wire start
engine control.

8. Restore AC line voltage to the automatic transfer
switch.

9. Connect the starting batteries.

. Move the operation selector switch on the engine
control o “RMT.”

11. Close the cabinet door.

Redistribution or publication of this document
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ADDING MODULE IN CONTROL 9. Move the operation selector switch to “RMT” {on

engine control for two-wire starting) or “NOR-
ACCESSORY PANEL MAL" (in cabinet for three-wire starting),

whichever applies.
10. Close cabinet door.

The following procedure applies only to control accessory groups
10-15 and 20-25.

Whenever adding a plug-in module in the control
accessory panel where there previously was a blank
{spare), be sure to use the following procedure:

1. Open the cabinet door.

2. Move operation selector switch to “STOP” (on
engine control fortwo-wire starting, in AT cabinet
for three-wire starting) and disconnect starting
battery. ‘

3. Remove AC line voltage from the automatic
transfer switch.

m Be sure to remove AC line voliage from
— the automatic transfer switch and dis-
able the generator sel. Otherwise, the automatic transfer
switch presents a serious shock hazard.

[+—PRINTED CIRCUIT
BOARD RECEPTACLE

4. Remove the twist-lock disconnect plug and open
control accessory panel.

5. Install keying plug(s), #332-2114 for begin.Spec C
or #332-1276 for Spec A or B AT, in the siot(s) of
the printed circuit board receptacle as needed.
Figure @ shows how a keying plug is inserted into
the receptacle. See a control accessory panel
wiring diagram showing location of the keying
plug(s) far that particular module.

6. Insert the new module in the control accessory
panel,

7. Restore AC line voltage to the automatic transfer
switch.

8. Close the control accessory panel and reconnect :
the disconnect plug. - FIGURE 9. INSTALLATION OF KEYING PLUG

i ; — 25 Redistribution or publication of this document
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ADJUSTMENTS

See the TRANSFER SWITCH section for maintenance, repair or 4. Remove the twist-lock disconnect plug.
adjustments of transfer switch mechanism.
5. Compietely open the control accessory panel.
LATCH AND LATCH PIN ADJUSTMENT 6. 400 ampere AT only: Remove the one screw from
. the inside center support for the lefi cabinet door
If the control accessory panel will not close because and open. Proceed to Step 8
the latch is above or below the latch pin {(on meter . '
panel for 30 through 225 ampere AT’s, on cabinet 7. Remove the one screw on top and one screw on
center support for 400 ampere AT's), perform the bottom from inside meter panel flange. Open
following: meter panel. .
1. Open cabinet door of automatic transfer switch. 8. Lca)gg?notrheclaatfi(:'}hetplgeo? thzuedgct)artof tr;ﬁcrr?gter
2. Move operation selector switchto "STOP” (in AT gpplies and move the ]r;ti[] pinpupp or’dgwn in rﬁé
cabinet for three-wire starting, on engine control slot as ’necessary (Figure 10). Then tighten
for two-wire starting) and disconnect starting ' -
battery 9. 400 ampere AT only: Close the left cabinet door
3 Remdvé AC line voltage from the automatic and reinstall the one screw. Proceed to Step 11.
" fransfer switch. g 10. Close the meter panel and reinstall the two
B . Ac i 1 . screws removed in Step 7.
WARNING l this:ﬁos;ﬁ? ?::ns,er :ﬁi:fhtf:::, :,0,:2 11. Close the control accessory panel. If more adjust-
able the generator set. Otherwise, the automatic fransfer ment is necessary, repeat Steps 5 through 11.
switch presents a serious shock hazard. 12. Reconnect the twist-lock disconnect plug.
CONTROL ACCESSORY
PANEL
& &
PLASTIC
LATCH
q_—__:__—-:—::;-p—‘:-ﬁ?-

LATCH PIN
(CHECK
ALIGNMENT
WITH PLASTIC
LATCH)

B252

LOQOSEN LATCH
PiN, MOVE UP
QR DOWN AS
NEEDED

FIGURE 10. ADJUSTMENT OF LATCH PIN
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13. Restore AC line voltage to the automatic transfer

switch.
Move operation selector switch to “NORMAL” (in
cabinet for three-wire starting) or “"BMT” (on
engine control for two-wire starting), whichever
applies.

Reconnect starting battery.
Close cabinet door.

14,

15.
16,

EXERCISER CLOCK

1. Open the cabinet door of the automatic transfer
switch.

2. Move the operation selector switch (on engine
control for two-wire starting, in AT cabinet for
three-wire starting) to “STOP.”

3. Install a trip pin (left-hand thread) in the inside
row of holes on the large dial for the time of day
you want the generator set to start. See Figure 11.

TURAN LARGE DIAL
CLOCKWISE ONLY ™|

TURN SPOKED WHEEL
COUNTERGLOCKWISE

EXERCISE CLOCK SET TO
START GENERATOR SET
AT 9 A.M. EACH FRIDAY
AND STOP IT AT 10 AM.

NOTE: Trip pins are [eft-hand thread.

FIGURE 11. EXERCISER CLOCK

4. Place a trip pin in the outside row of holes on the
large dial to stop the generator set.

Onan recommends settings which operate the generator set
for at least 30 minutes each week. Exercising for one long
period is better than several short periods.

5. Install a trip pin in the small spoked wheel for
every day no exercise is desired.

6. Rotate the large dlal clockwise until the correct
time is correctly aligned with the time pointer.

7. Alignthe small spoked wheel with the correct day
at its pointer.

Sixteen trip pins are supplied with the clock. Store unused
pins on the time pointer bracket.

8. Move the operation selector switch to “RMT” {(on
engine control for two-wire starting) or “NOR-

28

MAL" (in cabinet for three-wire starting),
whichever applies.

9. Cilose the cabinet door.

AC VOLTAGE SENSORS

Voltage sensors can be used for either undervoltage
or overvoltage sensing on line or generator power
supplies. Range of the settings is from 90to 140 volts
for a nominal 120-volt system. For higher voltage
systems, the PICK-UP VOLTAGE knob readings are
multiplied by the following muitiplying factors.

VOLTAGE MULTIPLYING FACTOR
120 1.0
208 1.73
240 2.0
480 40
800 5.0

If you wish to check the calibration of the sensors
before making the settings, see Undervoltage Sensar
Calibration or Overvoltage Sensor Calibration,
whichever applies. Otherwise, see Undervoltage Sen-
sor Settings or Overvoltage Sensor Setfings. Refer to
Figure 12.

VOLTAGE
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VDLTAGE
SENSOR

CROPOUT
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VOLTAGE
SENSOR

~ BROFQUT
CIPZRENTIAL

(L] s 0 15 10 i5

PICK. LR
VOLTAGE

KNOB FOR % DROP-OUT
DIFFERENTIAL (5 TO 20%) —

PICK-LP PICK-UP
VOLTAGE VOLTAGE
e 1o 1t

04 3¢ { 1o o | e 20
\ =
o O
-
0 N 4o “ Ho

@ @ @

KNOB FOR PICK-UP o
VOLTAGE (90 TO 140 — -
VOLT READINGS) ’

FIGURE 12, VOLTAGE SENSORS

Undervoltage Sensor Calibration

1. Open the cabinet door of the automatic transfer
switch.

2. Move the operation selector switch to STOP (on
engine control for two-wire starting, in cabinetfor
three-wire starting).

3. Turn all the undervoliage sensor knobs io
minimum voltage setting. |

4. Turn the PICK-UP VOLTAGE knob of the sensor
{o be calibrated to its clockwise limit.

5. Turn the PICK-UP VOLTAGE knob very slowly
counterclockwise until you hear relay K3 pick up.
This reading times the multiplying factor (for your
system voltage) should equal the line voltage.
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. Setting Too Low:

Check line voltage with a voltmeter, divide by the
factor to see if the reading is correct. If it is,
proceed to Step 7. If not, proceed to Step 6.

{a) Turn the PICK-UP
VOLTAGE knob to its clockwise limit, then
counterclockwise to desired setting. (b} Insert a
small screwdriver through the CALIBRATE hole
and turn counterclockwise very slowly until you
hear relay K3 pick up.

Setting Too High: (a) Turn the PICK-UP
VOLTAGE knob to its clockwise limit. {b) Inserta
small screwdriver through the CALIBRATE hole
and turn to its clockwise limit. {c) Turn the PICK-
UP VOLTAGE knob to desired setting. (d) Turn
the CALIBRATE adjustment counterclockwise
very slowly until you hear relay K3 pick up.

. Repeat Steps 3 through 6 for each undervoltage

sensor. If these calibrations are satisfactory for
your application, make the sensor settings. See
Undervoltage Sensor Settings (near end of sec-
tion).

. For a more accurate calibration and calibration of

the % DROP-OUT DIFFERENTIAL. knob, use the
Onan Multi-Tester or a variac and use the follow-
ing procedure.

. Remove the twist-lock disconnect plug and open

the control accessory panel.

. On the back side and top left of the control

accessory panel, remove the white plastic cover
which coversthe transformerterminals for T2 and
T3 (Figure 13).

In order to check vollage sensor calibrations, you must vary
the Input voltage to the respective transformer. The following
procedure isolates transtormer T2 from the normat iine
connection of the control and connects it to an independent
power source.

. Remove the transformer leads from T2-1 (COM)

and T2-2 (120-V) from left side of the terminal
strip and connect them to the output leads of a
120-volt variac (240-volt variac would require
removal of transformer leads from T2-1 and T2-4
and connecting variac to these leads, etc.). See
Figure 14. (Use instructions with Onan Multi-
Tester if used.)

. Note right side of terminal strip to see which

terminal of T2-2 through T2-6 has an AC input
lead {for example, a wire connected to T2-3
indicates 208 volts AC input). On the left side of
the terminal strip, remove the corresponding
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FIGURE 13. VOLTAGE SENSOR TRANSFORMER CONNECTIONS
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13.

14.
15,

16.
17.
18.

19.

20.

120-VQLT -
AC SUPPLY |

transformer lead and tape it. Figure 14 shows an
example of this.

If this transformer [ead is already removed and connected 1o
variac or Onan Multi-Tester because its nominal voliage
matiches transformer input voltage, ignore this step.

Connect a voltmeter to the output leads of the
variac.

Connect the variac to a 120-volt AC source.
Reconnect the disconnect piug.
Rear of contral accessory panel and

transfer switch are energized. Do not

touch due to serious shock hazard!

Turn all the undervoitage sensor knobs to
minimum.

Adjust the Multi-Tester orvariac to give a 120-volt
output for the undervoltage sensor module.

Turn the PICK-UP VOLTAGE knob on the sensor
to be calibrated to its clockwise [imit.

Turn the knob very slowly counterclockwise until
you hear relay K3 pick up. The knob should
indicate 120 volts. If not, proceed to Step 20. If it
does read 120 volts, proceed to Step 21.

Setting Too Low: (a) Turn the PICK-UP
VOLTAGE knob to its clockwise limit, then
counterclockwise to desired setting. (b) Insert a
small screwdriver through the CALIBRATE hole
and turn counterclockwise very slowly until you
hear relay K3 pick up.

Setting Too High: (a) Turn the PICK-UP
VOLTAGE knob to its clockwise limit. (b) Inserta
small screwdriver through the CALIBRATE hole
and turn to its.clockwise limit. (¢) Turn the
CALIBRATE adjustment counterclockwise very

VARIAC

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

slowly until you hear relay K3 pick up.

With sensor module PICK-UP VOLTAGE knob at
120 volts and % DROP-OUT DIFFERENTIAL
knob at maximum, lower the AC ouiput voltage
from the Multi-Tester or variac until the voltmeter
reads 108 volts.

Turn % DROP-OUT DIFFERENTIAL knob
counterclockwise until you hear relay K3 drop
out. The knob should read approximately 10 (90
percent of 120 volts = 108 volts). If not, useasmall
screwdriver to loosen the knob and reposition so
it indicates 10 percent.

Set the PICK-UP VOLTAGE and % DROP-OUT
DIFFERENTIAL knobs at desired settings.

Decrease the voltage with the Multi-Tester or
variac until you hear relay K3 drop out.

Increase the voltage with the Multi-Tester or
variac unt_il you hear relay K3 pick up.

Readjust the PICK-UP VOLTAGE and % DROP-
OUT DIFFERENTIAL knobs to give the desired
pickup and dropout voltages.

Rather than reconnecting the voltmeter, variacor
Multi-Tester for the other undervoltage sensors,
pull cut the already calibrated module and
replace it with one of the other undervoltage
sensors. Then perform the calibration procedures
in this position.

After calibration is complete, remove the dis-
connect plug.

Disconnect the Multi-Tester or variac and
voltmeter.

Reconnect the wire leads and install the plastic
cover over the terminals.

Close the control accessory panel and reconnect

TOP TRANSFCORMER
TERMINAL STRIP

T2-1 (COM)
T2-2 (120-Y)

¢ VOLTMETER

T2-3 (208-¥)

T2-4 {240-V)

REMOVE TRANSFORMER LEAD OP-
POSITE TRANSFORMER VOLTAGE INPUT
WIRE AND TAPE, 208-V INPUT SHOWN

SHOWN FOR 120-v VARIAC WITH OUT-
PUT CONNECTED TOT2-1{COM) ANDT2-
2 {120-V) TRANSFORMER LEADS (FOR
UNDERVOLTAGE SENSOR 1 OR OVER-
VOLTAGE SENSOR 13).

(SEE TEXT FOR EXCEPTIONS).

T2-5 {480-V)

T2-6 {600-V)

\

AG INPUT LEADS
FOR TRANSFORMERS

TRANSFORMER
LEADS

FIGURE 14. CONNECTION OF VARIAC TO STEPDOWN TRANSFORMER
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the disconnect plug.

32. Make the sensor settings. See Undervoltage

Sensor Settings (near end of section).

Overvoltage Sensor Calibration

1.

2.

10.

Open the cabinet door of the automnatic transfer
switch.

Move the operation selector switch to STOP (on
engine control for two-wire starting, in cabinet for
three-wire starting).

Turn the % DROP-OUT DIFFERENTIAL knobs to
minimum and the PICK-UP VOLTAGE knobs to
the clockwise limit (maximum).

On the sensor to be calibrated, turn PICK-UP
VOLTAGE knob very slowly counterclockwise
until you hear relay K6 close, This reading times
the multiplying factor should equal the line
voltage. Check line voltage with a voltmeter,
divide by the factor to see if the reading is correct.
If it is, proceed to Step 6. Otherwise, proceed to
Step 5.

Setting Too Low: (a) Turn the % DROP-OUT
DIFFERENTIAL knob counterclockwise to
minimum. (b) Turn the PICK-UP VOLTAGE knob
1o the desired sefting. (c) Insert a small screw-
driver through the CALIBRATE hole and turn
counterclockwise very slowly untit you hearrelay
K6 pick up.

Setting Too High: (a) Turn the PICK-UP
VOLTAGE knob to its clockwise limit. {b) Insert a
small screwdriver through the CALIBRATE hole
and turn to its clockwise limit, (c) Turn the PICK-
UP VOLTAGE knob to the desired setting. (d)
Turn the CALIBRATE adjustment
counterclockwise very slowly until you hearrelay
K6 pick up.

Repeat Steps 3 through 5 for each overvoltage
sensor. |f these calibrations are satisfactory for
your application, make the sensor setlings. See
Overvoltage Sensor Settings (near end of sec-
tion).

Fora more accurate callbration and calibration of
the % DROP-QUT DIFFERENTIAL knob, use the
Onan Multi-Tester or a variac and use the follow-
ing procedure.

Remove the twist-lock disconnect plug and open
the control accessory panel.

On the back side and {op left of the control
accessory panel, remove the white plastic cover
which coversthetransformerterminaisfor T2 and
T3 (Figure 13).

In order to check voltage sensor calibrations, you must vary
the input voltage to the respective transformer. The following
procedure isolates transformer T2 from the normal line
cannection of the eontrol and connects it to an independent
power source.

Remove the transformer leads from T2-1 (COM)
and T2-2 (120-V} from left side of the terminal

31

11.

12,

13.
14,

16.

16.

17.

18.

19.

20.

strip and connect them to the output leads of a
120-volt variac (240-voit variac would require
removal of transformer leads from T2-1 and T2-4
and connecting variac {0 these leads, efc.). See
Figure 14. (Use instructions with Onan Multi-
Tester if used.)

Note right side of terminal strip to see which
terminal of T2-2 through T2-6 has an AC input
lead (for example, a wire connected to T2-3
indicates 208 volts AC input}. On the left side of
the terminal strip, remove the corresponding
transformer lead and tape it. Figure 14 shows an
example of this.

If this transtormer lead is already removed and connecled to
variac or Onan MuHli-Tester because its nominal voltage
matches transformer input voltage, ignore this step.
Connect a volimeter to the output leads of the
variac.

Connect the variac to a 120-volt AC source.
Reconnect the disconnect plug.

Rear of control accessory panel and
transfer switch are energized. Do not
touch due to serious shock hazard!

Turn the % DROP-QUT DIFFERENTIAL knob(s)
to minimum and the PICK-UP VOLTAGE knob(s)
to the clockwise limit (maximum).

Adjust the Multi-Tester orvariactc give a 120-volt
output for the overvoltage sensor moduie.

Turn the PICK-UP VOLTAGE knob on the sensor
to be calibrated counterclockwise very slowly
until you hear relay K& close. The knob should
indicate 120 voits. If not, proceed to Step 18. I it
does, proceed to Step 19.

Setting Too Low: (a} Turn the % DROP-OUT
DIFFERENTIAL knob counierclockwise to
minimum. {b) Turn the PICK-UP VOLTAGE knob
to the desired setting. (¢) Insert a small screw-
driver through the CALIBRATE hoie and turn
counterclockwise very siowly until you hearrelay
K6 pick up.

Setting Too High: (a) Turn the PICK-UP
VOLTAGE knob to its clockwise limit. (b) Inserta
small screwdriver through the CALIBRATE hole
and turn to its clockwiss limit. (¢) Turn the PICK-
UP VOLTAGE knob to the desired setting. (d)
Turn the CALIBBRATE adjustment
counterclockwise very slowly until you hearrelay
K6 pick up.

Turn the sensor module PICK-UP VOLTAGE
knok to 132 volis, relay K6 should drop out.
Increase the AC output voltage from the Multi-
Tester or variac until relay K6 picks up at ap-
proximately 132 volts.

Decrease the Multi-Tester or variac output
voltage to check % DROP-OUT DIFFERENTIAL.
With the knob set at 5 percent, relay K& should
drop out at approximately 95 percent of 132 volts
=125 {0 126 volts. If not, use a small screwdriverio
loosen the knob and reposition so it indicates 5
percent with drop-out voltage of 125 to 126 volts.
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21. Set the PICK-UP VOLTAGE and % DROP-OUT

DIFFERENTIAL knobs at desired settings.

Increase the voltage with the Multi-Tester or
variac until you hear relay K8 pick up.

Decrease the voltage with the Multi-Tester or
variac until you hear relay K6 drop out.

Readjust the PICK-UP VOLTAGE and % DROP-
QUT DIFFERENTIAL knobs to give the desired
pick-up and drop-out voltages.

Rather than reconnecting the voltmeter, variac or
Multi-Tester for the other overvoltage sensors (if
more than one), pull out the already calibrated
module and replace it with one of the other
overvoltage senscrs. Then perform the calibra-
tion procedures in this position.

After calibration is complete, remove the dis-
connect plug.

Disconnect the Multi-Tester
voltmeter.

Reconnect the wire leads removed and install the
plastic cover over the terminals.

Close the control accessory panel and reconnect
the disconnect plug.

Make the sensor settings. See Overvoltage Sern-
sor Settings. :

22.
23.

24,

26,

26.

27. or variac and

28.
20,

30.

Undervoltage Sensor Settings

Use the following steps for setting undervoltage
sensors, Your settings, however, might vary con-
siderably from the example shown .due to your
particular application requirements. Use settings
which give load protection and yet will avoid
“nuisance" load transfers.

1. Open the cabinet door.

2. Move the operation selector switch to STOP, on
engine control for two-wire starting with AT-C or
AT-D control, or in cabinet for three-wire starting
with AT-E control. '

3. Turn the PICK-UP VOLTAGE knob to thedesired

- pick-up voltage, voltage at which load is
transferred from the generator set to the normal
power source. A setting of 108 volis, for exampie,
gives a pick-up voltage which is 90 percent of the
nominal voltage for a 120-voit system.

4. Turn the % DROP-QUT DIFFERENTIAL knob to
the desired percent deviation below the pick-up
voltage. This setting determines the voltage at
which load is transferred from the normal power
source to the generator set. A setting of 15
percent, for example, would give a 16-volt
differential from 108 volts {pick-up voltage from
Step 3). Drop-out voltage is then pick-up voitage
minus the differential voltage, 108 - 16 = 92 volts.

5. After settings are finished, move the operation
selector switch on the engine control ic REMOTE
for two-wire starting with AT-C or AT-D control,
or move the operation selector switch inthe AT-E

3

cabinet fo NORMAL for three-wire starting,
whichever applies.

6. Close the cabinet door.

Overvoltage Sensor Settings

Use the following steps for setting overvoltage sen-
sors. Your settings, however, might vary considerably
from the example shown due to your particular
application requirements. Use settings which give
load protection and yet will avoid "nuisance” load
transfers. :

1. Open the cabinet door.

2. Move the operation selector switch to STOP, on
engine control for two-wire starting with AT-C or
AT-D control, or in cabinet for three-wire starting
with AT-E control.

3. Turnthe PICK-UP VOLTAGE knob to thedesired
pick-up voltage, voltage at which load is
transferred from the normal power source to the
generator set. A setting of 135 volts, for example,
gives a pick-up voltage which is 113 percent of the
nominal voltage for a 120-volt system.

4, Turn the % DROP-OUT DIFFERENTIAL knob to
the desired percent deviation below the pick-up
voltage. This setting determines the voltage at
which load istransferred fromthe generator setto
the normal power source. A setting of 5 percent,
for example, would give a 7-volt differentiai from
135 volts {pick-up voltage from Step 3). Drop-out
voltage is then 135 - 7 = 128 volts. '

5. After settings are finished, move the operation
selector switch on the engine control to REMOTE
for two-wire starting with AT-C or AT-D control,
or move the operation selector switch inthe AT-E
cabinet to NORMAL for three-wire starling,
whichever applies.

6. Close the cabinet door.

BATTERY FLOAT CHARGE

For the following adjustments, a fully-charged
battery, a hydrometer and an accurate voltmeter (1/2
percent accuracy) are needed. Onan recommends
float voltages of: 13.3 volts for nominal 12-volt or 26.6
volis for nominal 24-volt lead-acid batteries; 14.0 to
14.5 volts for 10-cell nickel-cadmium batteries, or 28.0
to 29.0 volts for 20-cell nickel-cadmium batteries.

Lead-acid battery only: During the first few weeks of operalion, the
batieries should be checked periodically with a hydromeler. A high
speciiic gravity, bubbling of electrolyte and loss of water indicate
excessive floal voltage. A drop in specific gravily indicates
insufficient float voltage.
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1. Connect the fully-charged battery (verify charge
condition with the hydrometer).

2, Connect the voltmeter directly to the battery
terminals.

3. Measure the battery voltage. If voltage is above
the recommended float voltage, proceed to Step
4, 1f the voliage is below the recommended float
voltage, proceed to Step 7.

4. Open right cabinet door of automatic transfer
swifch.

5. Insert a small screwdriverthrough the holein the
front panel of battery charger module 6. Turn
counterclockwise in  small increments to
decrease the float voltage.

B. After five minutes, measure the battery terminal
voltage again. If voltage is still high, repeat Steps
5and 6 until voliage stabilizes atthe recommend-
ed float voltage. Proceed to Step 11.

7. Open right cabinet door of automatic transfer
switch.

8. Note charge current rate on charge ammeter on
meter-lamp panel.

9. Insert a small screwdriver through hole in front
panel of baitery charger module &. Turn
clockwise in small increments to increase float
voltage. Note increase in the charging curreni on
the-charge ammeter on the meter-lamp panel.

10, In approximately one hour or when charge
current has decreased to initial value noted in
Step 8, recheck battery terminal voltage. Repeat
Steps 8 through 10 until the battery terminal
voltage siabilizes at the recommended float
voltage.

11. Check the battéry terminal voltage periodically
during the first few weeks of operation. Readjust
the float charge rate if necessary.

12. Close the cabinet door.

BATTERY VOLTAGE SENSOR
ALARM SETTINGS

The {ollowing adjustments apply only lo control accessory panel
groups 11 through 15 and 21 through 25.

The high and low battery voltage alarm circuits
monitor the condition of the battery charging system.
A battery charging malfunction lights one of the
lamps to indicate either a failure to charge (“LLO BAT
VOLTS") or battery overcharge (“HI BAT VOLT").

Ensuring proper function of both alarm lamps re-
guires careful setting of the potentiometers for both
the low and high battery voltage sensing circuits,
Setting the alarm points requires a screwdriver, DC
voltmeter (1/2 percent accuracy preferred}, and a
battery charger (separate charger required for high
hattery voltage alarm settings).

You ¢an build a test fixture as shown in the TROUBLESHOOTING
seclion for making adjustments on lhe baltery voliage sensor
module rather than using the following procedures.

High Battery Voltage
Alarm Setting

1.

2.
3.
4.

8.
10.

11.

Open cabinet door of automatic transfer switch.
Connect a DC volimeter to the battery terminals.
Pull out the battery charger module 6.

Connect aseparate battery chargertothebattery.

Using a separate battery charget eliminates changing charger
settings of batiery charger module 6 for this procedure. The
separate baltery charger must have sufficient capacity for the
particular battery.

For the alarm setting, the battery should be
charged until the voltage reaches approximately:
14.5 volts for a 12-volt lead-
acid battery,
29.0 volts for a 24-voit lead-
acid battery,
15.5 volts for a 10-cell
nickel-cadmium battery, or
31.0 volts for a 20-cell nickel-
cadmium battery.

Since these are suggested high battery voltage settings,
consult the battery manufacturer tor the recommended alarm
settings.

Insert a small screwdriver into the HIGH opening
of battery voltage sensor module 10 for adjusting
poientiometer R9. Adjust to the on-off point for
the "Hi BATVOLT"” lamp. Thelamp must stay lit at
this voltage.

. Unplug or turn off the battery charger. The tamp

must go out as soon as voltage drops afew tenths,

Turn on battery charger. The lamp must light as
voltage returns to value given in Step 5.

High battery voltage lamp does not light for normal operation.

Disconnect the battery charger and voltmeter.

Insert battery charger module 6 into control
pangl.

Close cabinet door.

Low Battery Voltage
Alarm Setling

1.

2.
3.

Open the cabinet door of the automatic iransfer
switch.

Connecta DC voltmeter to the battery terminais,

For the alarm setting, the battery should be
charged until the voltage reaches approximately:

12.9 to 13.3 volts for the 12-volt
lead-acid battery,

25.8 to 26.6 volts for the 24-volt
lead-acid battery,

13.8 to 14.5 volts for the 10-cell
nickel-cadmium battery, or
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27.6 to 29.0 volis for the 20-cell
nickel-cadmium battery.

4, Insert a small screwdriver into the LOW opening
of battery voltage sensor module 10 for adjusting
potentiometer R17. Adjust to the on-off point for
the “LO BAT BOLT" lamp. The lamp must stay off.

5. Full out the battery charger module 6. The lamp
must light when the battery terminal voltage
drops to:

12.6 volis for the 12-volt battery, -

25.2 volts for the 24-volt battery,

12.6 volts for the 10-cell nickei-
cadmium battery, or

25.2 volts for the 20-cell nickel-
cadmium battery.

. 6. Insert battery charger module 6 back into its
normal position. The “LO BAT VOLT" lamp must go
out as the terminal voliage returps to vatues listed in
Step 3.

7. Disconnect the. volimeter from the battery ter-
minals.

8. Close the cabinet door.

OVERCRANK TIME (AT-E ONLY)

The following adjustment applies only fo control accessory groups
10 through 15 and 20 through 25.

Overcrank seftings are made at the factory for
approximately 75 £ 10 seconds cranking. To adjust,
perform the following.

1. Remove the positive lead from the generator set’s
start solenoid or starter.

2. Open cabinet door of automatic transfer switch,

3. Move selector switch to WITHOUT LOAD.

4. Move 2 to 3 wire converter module 9 selector
switch to NORMAL.

5. Move test transfer switch to TEST. Overcrank
iamp on automatic transfer switch should light at
end of crank period. Measure the crank time with
a stop watch or watch with a second hand.

6. To change the time, insert a small screwdriver
through the CRANK TIME holeinthefrontofthe 2
to 3 wire converter module. Turn clockwise to
-increase the cranking time or counterclockwise
to decrease the cranking time. Make adjusiments
in small increments.

7. Move test transfer switch to NORMAL.

8. Push the PUSH TO RESET button on the 2 to 3
wire converter module.

9. Repeat Steps 5 through 8 until the desired
cranking time is obtained.

Move selector switch to desired position,
WITHOUT-LOAD or WIiTH LOAD.

Close cabinet door.

Reconnect positive lead to generator set's starter
or start solenoid.

10.

11.
12.

3

PROGRAMMED TRANSITION

Both programmed transition time delays can provide
1 to 300 seconds of no power to loads during transfer
or retransfer of transfer switch operation. For adjust-
ment of either time delay, use the following
procedure:

1. Open cabinet door of automatic transfer switch.

2. Mave the operation selector switch to STOP (in
AT cabinet for three-wire starting, on engine
control for two-wire starting) and disconnect
starting battery.

3. Remove AC line power to the automatic transfer.

switch.
Be sure 10 remove AC line voltage from

the automatic transfer switch and dis-

able the generator set. Otherwise, the automatic transfer
switch presents a serious shock hazard.

4. 400 ampere AT only: Remove the one screw from
the inside center support for the left cabinet door
and open.

5. Remove the two screws from the meter lamp
panel's inside flange and open meter-lamp panel.

8. Locatethetime delay assembly below thetransfer
switch on rear panel of cabinet. Transfer time
delay K11 (for line side) islocated on theleft, iime
delay K12 (for generator side) is on the right.

7. Turn the knob (on the time delay to be adjusted)
clockwise to increase delay (increments marked
on knob), counterclockwise tc decrease time
delay.

8. Close the meter-lamp panel and secure with two
SCrews.

9. 400 ampere AT only: Close the left cabinet door
and secure with screw to cabinet center support.

Restore AG line voltage to auiomatic transfer
switch.

Move the operation selector switch to NORMAL
{in cabinet for three-wire starting) or REMOTE
fon engine control for two-wire starting),
whichever appiies.

Reconnect the starting battery.

Close the cabinet door.

10.

11.

12,
13.

TIME DELAYS-—CONTROL GROUPS
10-15 AND 20-25

Start-Stop Time Delay

Onan has set the time delay on start at 2.5 seconds,
time delay on stop at 5 minutes. For other times, use
the following procedure. You can set thedelay forthe
start function from 0.1 to 15 seconds, the stop
function from 0.1 to 10 minutes.

1. Open the right cabinet door of automatic transfer
switch,

2. Move selector switch to WITH LLOAD.
3. Move test transfer switch to TEST.
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4. With a stop watch or watch with a second hand,
measure the time until the generator set staris
cranking.

5. insert a small screwdriver through START open-

ing in front panel of start-stop time delay module

7. Turn START potentiometer clockwise to in-

crease start time delay or counterclockwise to

. decrease start time delay. Make adjustments in
small increments.

6. Move test transfer switch to NORMAL.

7. Measure time until generator set begins to shut
down,

8. Turn STOP potentiometer with the small screw-
driver clockwise toincrease the stop time delay or
counterclockwise to decrease the stop time
delay. Make adjustments in small increments.

9. Repeat Steps 2through 8 until desired delay times
are obtained.

10. Move selecior swiich to desired position,
WITHOUT LOAD or WITH LOAD.,

11. Close cabinet door.

Optional Start-Stop
Time Delay

For setting the time delay of the programmable timer,
foilow below procedure.

1. Open right cabinet door of automatic transfer
switch. :

2. Pull out time delay module 7 from the control
accessory panel.

3. Change the switch settings on the side of the
printed circuit board forthe desired times (Figure
15). Table 1 lists the switch positions for the
available time delays.

(

—J"""' 2
é -"ﬂ":c:

FIGURE 15. START-STOP TIME DELAY (BEGIN SPEC C)

Example: For a start time delay of 2.4 seconds, close switches
1, 2, and 3, and cpen swilch 4. For a 345-seconds delay on
stopping generator sel, close swilches 5, 7, and 8, and open
switch B.

4. Inseri the time delay moduie back into the control
accessory panel.

5. Close the cabinet door.

TABLE 1. PROGRAMMABLE TIME DELAY

PROGRAMMABLE
START — STOP
TIMER
¢ - SWITCH CLOSED
o SWITCH OPEN
______ SWITCH POSITIONS __
1. 2 3 4 TO START
5 6 7 8 TOSTOP
TIME

o] o ¢ 0 0.5 sec
0 [¢] c C 1.0 sec
C o] c Q 1.4 sec
C C c © 2.4 sec
[ o 0o ¢ 5.5 sec
© o o 0 7.9 sec
C C o C 8.6 sec
c o ©o o 43 sec
o o ¢ ¢ 62 sec
c G o Q 76 sec
c o ¢c cC 345 sec
¢ c c ¢ 615 sec

TIME TOL  20%

Transfer-Retransfer Time
Delay (Begin Spec C)

This module has factory settings of 2.5 seconds for
delay on transfer and 10 minutes for delay on
retransfer. To change delay times, use the following
procedure and refer io Figure 16. The transfer time
delay function has a time range of 0.1 to 15 seconds,
the retransfer delay function hasatimerangeof0.5t0
30 minutes.

1. Open the cabinet door of the automatic transfer
switch.

2. Move the selector switch to WITH LOAD.

3. Move the test transfer switch to TEST. The
generator set will start and run.

4. With a stopwatch or watch with a second hand,
measure the time the red transfer L.LED on the time
delay module 8 remains lit. The red LED will turn
off after the time delay is complete. If the time
delay is correct or time you desire, proceed to
Siep 6. If not, proceed to Step 5.

Redistribution or publication of this document
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5.

Insert a small screwdriver through the
TRANSFER opening (upper opening} in the front
panel of the transfer-retransfer time delay
module. Turn clockwise in small increments to
increase the time delay, counterclockwise to
decrease time delay.

TIME
OELAY

THANSFEH AED TIMIMEG FOR TRAHSFER
LAMP ""---—r-—-..©

FRAHSFER

TRANSFER
TIME DELAY
ADJUSTMENT

>

INCHEATE TIME

RETRANSFER
LAMP

5

TIMING FOR NETRAWAFEN

RETNAMIFER

AETRANSFER /{'@
A-S‘TUES_?ELE'?;{I_ INCAEASE TIME
GREEH
TIMING COMPLETE
TIMING g
COMPLETE — | suasans
LAMP COUNTING FOR RETRANSFER

FIGURE 16. TRANSFER-RETRANSFER TIME DELAY

. Move the test transfer switch to NORMAL.

With a stopwatch or watch with a second hand,
count the number of flashes the bottom green
LED makes in 60 seconds (Onan suggests coun-
ting for 60 seconds—shorter intervals would give
less accuracy for determining time delays). Once
retransfer timing is complete, the red retransfer
LED will turn off and the green LED will remain on
for the duration of the generator set stop delay.
The following list gives the correlating pulses to
time delays.

Pulses/60 sec Time Delay (min)

50 5
25 10
17 15
13 20
10 25

8 30

If time delay is correct or time you want, proceed
io Step 10. Otherwise, proceed to Step &.

insert a small screwdriver through the
RETRANSFER opening (lower apening) in the
front panel of the transfer-retransfer time delay
module. Turn clockwise in small increments to
increase the time delay, counterclockwise to
decrease the time delay.

Repeat Steps 3 through 8 until the desired time
delays are obtained.

. Move the selector switch to WITH LOAD if you

want the generator set to assume load during

11.

exercise or tests.
Close the cabinet door.

Transter Time Delay

(Spec A and B)

For adjustment or change of the transfer time delay
(transfer of the load to the generator set) from the

standard setfing, two to three seconds, use the
following procedure.

1.
2,

[ RS &

10.

11.

12,

13.

14,
15,
16.

i7.
16.

19.

20.

38

Open cabinet door of automatic transfer switch.

Move operation selector switch to STOP {on
engine control fortwo-wire starting, in AT cabinet
for three-wire starting). .

. Move selector switch to WITH LOAD.

Remove the twist-lock disconnect plug.
Open the control acgessory panel.

. Locate generator interposing relay K4 (Figure

17).

. Reconnect the twist-lock disconnect plug with

the control accessory panel open.
Rear of the contrel accessory panel and

transter switch are energized. Do not

touch due to serious shock hazard!

Move operation selector switch to REMOTE (on
engine control for two-wire starting) or NORMAL
(in cabinet for three-wire starting), whichever
applies.

. Move test transfer switch to TEST. Generator set

will start and run.

With a stopwatch or watch with a second hand,
measure time from instant generator set reaches
full speed until relay K4 contacts close. If time
delay is correct or time you desire, proceed to
Step 14. If not, proceed to Step 11.

Insert a small screwdriver through hole in front
panel of transfer time delay module 8. Turn
clockwise in small increments to increase the
time delay, counterclockwise to decrease the
time delay.

Move the test transfer switch to NORMAL to stop
the generator set.

Repeat Steps 9 through 12 until the desired time
delay is obtained.

Move the test transfer switch to NORMAL.
Move operation selector switch to STOP.

Remove the disconnect plug and close the con-
irel accessory panel.

Reconnect the disconnect plug.

Move the operation selector switch to REMOTE
(on engine control for two-wire starting) or to
NORMAL (in cabinet for three-wire starting},
whichever applies.

Return selector switch to desired position,
WITHOUT LOAD or WITH LOAD.

Close the cabinet door.

Redistribution or publication of this document
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REAR OF CONTROL ACCESSORY PANEL
(GROUPS 10 THROUGH 15 ONLY)

, GENERATOR INTERPOSING

. )

DI

RELAY K4

o

LINE INTERPOSING
RELAY K3

Y

Mty
ll ‘,"'."

| '5““ v;“:\“hr

//-

FIGURE 17. LQCATION OF INTERPOSING RELAYS

Retransfer Time Delay
(Spec A and B)

One of two retransfer time delays can be used to
provide 0 to 30 minutes time delay on retransfer
{retransfer of load to commercial power ling). Both
have similar adjustments. See the OPERATION
section for operation description.

The one retransfer time delay shown on the left in
Figure 18 has two lamps (‘POWER ON” and “TIM-
ING”) and a time adjustment knob. To set the delay,
turn the adjustment knob clockwise to the desired
retransfer delay time.

Shown on the rightin Figure 18 is the other retransfer
time delay. It has one lamp (“POWER ON") and atime
adjustment knob. The adjustment knob has a black
pointer and a red time-remaining indicator pointer.
Turn the adjustment knob clockwise until the black
pointer aligns with the desired time delay.

Preheat Time Delay: The preheat time delay (module
18) for diesel generator sets with 3-wire starting is
adjustabte from 5 to 60 seconds. To changethedelay,
follow these instructions.

31

w M

10.

. Open the cabinet door of the automatic transfer

switch.
Move the selec_tor switch to WITHOUT LOAD.

. Move the test transfer switch to TEST.
. With a stopwatch or watch with a second hand,

measure the amount of time the small lamp on
module 16 (preheat time delay module) lights
before engine cranks.

Move the test transfer switch back to NORMAL.

If time delay for preheat is set as desired, proceed
to Step 9. If a different time is desired, proceed to
Step 7.

. Insert a small screwdriver through the PREHEAT

opening in the front panel of preheat time delay
module 16. Turn potentiometer clockwise to
increase preheat time, counterclockwise to
decrease delay. Make adjustments in small in-
crements.

. Repeat Steps 3 through 7 until desired preheat

time is obtained.

. Move selector switch to desired position,

WITHOUT LOAD or WITH LOAD.
Close the cabinet door.

Redistribution or publication of this document
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FIGURE 18. RETRANSFER TIME DELAYS

TIME DELAYS—CONTROL
GROUPS 51-55

Start, Transfer, and Preheat
Time Delays

Onan has suggested settings of 1 to 3 secondsforthe
start time delay, 2 to 5 seconds for the transfer time
delay and 60 seconds for the preheat time delay. All
raquire the same adjustments for changing settings
and havetime ranges of 110 300 seconds. To makethe
settings, perform the following.

1. Open the cabinet door of the automatic transfer
switch.

2. Turn the knob on the time delay clockwise to
increase delay time, counterclockwise to
decrease the delay time. See Figure 19.

3. Close the cabinet door.

U@
g 44 @
TIME DELAY LIl e 2 e
TRANSFER T
TIME DELAY -1l

] [

FIGURE 19. START AND TRANSFER TIME DELAY RELAYS

©

PREHEAT
TIME DELAY

Stop and Retransfer
Time Delays

Suggested settings for these time delays are 5
minutes for stopping and 10 to 20 minutes for
retransfer. To change time settings, adjustablefrom 2
to 60 minutes, use the procedure following.

1. Open the cabinet door of the automatic transfer
switch.

2. Seithetime delay by turning the adjustmentknob
in the center of the delay. See Figure 20.

The black pointer on the face of the time delay indicates the
preset delay. The red pointer indicates the delay time left in -
operation.

3. Close the cabinet door..

RETRANSFER TIME
DELAY

STOP TIME DELAY

balel pubde
threnr amlad

CONTROL ACCESSORY

j /’\Q o PANEL

FIGURE 20. STOP AND RETRANSFER TIME DELAY RELAYS
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TRANSFER SWITCH

C aramadimae 3 Dueto the serious shock hazard, never touch
| WARNING the transter switch unless all power is remoy-
ed from the automatic transfer swilch. Also set the operation
seleclor switch to “STOP” and disconnect the generator set
starting batteries.

TRANSFER SWITCH DESCRIPTION

The following description is for a mechanically-held
{line side) transfer switch. Line contacts are closed

" and locked in the following manner (Figure 21). The

line-side main ¢oil pulls the contacts closed. While
the contacts are closing, a mechanical latch engages
the contact control rod and locks the contacts closed.
At the same time, an arm on the mechanical latch
actuates the coil cutout switch (microswitch} which
opens the main pull-in coil circuit. The contacts have
been closed, locked in place and power removed from
the main coil simultansously. To open the line
contacts, the trip coil must be energized by generator
output to disconnect the latch mechanism, allowing
the line contacts to open and generator contacts to
close. A mechanical interlock in the transfer switch
prevents generator and line contacts from closing at
the same time.

CONTACTS

Contacts should never require cleaning or refacing
tor the life of the equipmentexcept in unusually dusty
or dirty environments. Discoloration of the silverdoes

CONTACTS
(COVER REMOVED}

MECHANICAL
LATCHING LEVER

ELECTRICAL
B148 INTERLOCK SWITCH

not affect their efficiency.

m Filing the contact face destroys the mating
‘ surfaces.

If the contacts ever do become burned or pitted,
replace them in the following manner:

Remove the plastic-hood from the transfer switch.
Remove the washers and springs.
Lift the contacts from the slide posts.

Remove attaching screws from the stationary
contacts.

5. Install new contacts {curved silver contact sur-
faces facing inward).

6. Reassemble the springs and washers.
7. Reinstall the pilastic hood.

TRANSFER SWITCH COILS

{f a transter switch coil is grounded or has an open
circuit, replace by following appropriateinstructions,
for a 30 ampere, 80 through 100 ampere; or, 200, 225
and 400 ampere transfer switch.

BN

30 Ampere Transfer Swiich

1. Disconnect the coil lead wires.

e = _

CONTACT
CONTROL
ROD

FIGURE 21. MECHANICALLY-HELD (LINE-SIDE) TRANSFER SWITCH
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2. Remove the screw holding the stationary ar-
mature and coil assembly.

3. Slide out the stationary armature and coil
assembly.

4. Remove the defective coil from the staticnary
armature and replace with new coil.

60 through 100 Ampere Transfer Switch
1. Disconnect the coil lead wires.
2. Pull off the hairpin-shaped retaining clips holding

the control rod and slide outthe controlrod (use a-

needle-nose pliers).
3. Slide out the “stationary armature and coil
assembly.

4. Remove the defective coil from the stationary

armature and replace with new coil.

200, 225 and 400 Ampere Transfer Switch -

1. Disconnect the coil lead wires.

2. Remove the capscrews mounting the coil and
statioriary armature to the case.

3. Pull out the assembly.

4. Remove the defective coil from the stationary
armature and replace with-new coil.

MECHANICAL LATCH AND CUTOUT

SWITCH :

The latch”mechanism and coil disconnect switch
must be adjusted to open the main line circuit just as
the contacts reach the closed position. if the main coil

pull-in circuit is not broken, coil hum will result. If the |

coil disconnect switch opens before the transfer
switch contacts are closed, the contacts will chatter:

Latching 'Mechanisr;: - Adjustments: 'Adjust the
latching mechanism for positive locking by following

AD JUSTING SCREW- S VB
(ON LATCHING LEVERL-"_ o A& AL/
LATCHING
LEVER LOCKING
SCREW AN
7
(1)
e
TRIP | ®
colL—r
CUTOUT
SWITCH"
LATCHING
LEVER
2146

CONTACT

this procedure.

1. Loosen the locking screws which secure the
latching brackets. -

2. Adjust the bracket for 1/16-inch (1.6 mmj}
clearance between the contact control rod and |
the latching lever when the main coil armature is
fully seated (Figure 22).

T'he 200, 225 and 400 ampere transfer switches have a slightly
different appearing tatching mechanism but have the same
operation sequence and use the same adjustments,

Cutout Svﬁitch-Adjustmenls: Adjust the coil cutout
switch’by following this procedure.

1. Align the microswitch actuating arm and the
adjusting screw on the latching lever.

_2.. Set the adjusting screw so the microswitch opens

© just as the latching lever engages the contact
operating rod. ' |

3. Operate the transfer switch several times to check
the microswitch adjustment.

4. Adjust.as required and seal the adjustment with
paint.

_ TRANSFER SWITCH HUM

" Hum of mechanically-held transfer switches is caus-

ed either by incorrect adjustment of the coil cutout
switch or because of dirt between the armature
sealing faces of the switch. If hum is dueto the cutout
switch adjustment, see “MECHANICAL LATCH AND

" CUTOUT SWITCH” in this section. If hum is due to

dirt between the armature sealing faces, clean them
with Dowclene EC, Chlorothene Nu, or similar elec-
trical cleaning material. Use medium fine grade
emery paper to clean rusted sealing faces. Remove all
traces of emery dust. :

CONTACT CONTROL ROD

1716 1N, (1.6 rnm)--{ l._

LATCHING LEVER

FIGURE 22. LATCH"MECHANISM ON MECHANSCALLY-HELD TRANSFER SWITCH
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TROUBLESHOOTING

This troubleshooting section is divided into two main parts, one for the automatic transfer switches with
control accessory panels in groups 10 through 15 or 20 through 25 (modular-type panels), and one for
automatic transfer switches with control accessory panels in groups 51 through 55 (relay-type panels).
Those with control accessory panel groups 10 through 15 or groups 20 through 25 are covered first (see
below) while those with groups 51 through 55 are started on page 69.

AT'S WITH CONTROL PANEL GROUPS 10-15 OR 20-25

Find the problem below and proceedto the page indicated. Then answerthe questions in the chart on that
page either "YES” or “NQO."” Refer to the number in the column and proceed to that step, ete.

INDEX

PROBLEM See Page |
A Automatic transfer switch fails to immediately connect
load to normat line when generator set is not gperating. 42
B Automatic transfer switch fails to connect load to
’ generator set when set runs during test with load or
during a normal power outage. 43
C Automatic transfer switch fails to start generator
set during a power outage. 45
D Automatic transfer switch fails to autematically
retransfer load from generator set to line after
narmal power returns. Generator set continues to run. 47
E Automatic transfer switch delays transferring load to
line until generator set stops after normal power outage. 49
F Generator set starts during normal service. 49
G Exerciser clock fails to start generator set. 50
H Battery charger malfunctions. 50
I Overcrank lamp fights while generator set is
running (AT-E only). 51
J Qvercrank lamp lights without any engine cranking
(AT-E only). 52

Use of Bypass Plug or Extension Board Module — see page 53.
Module Test Procedures — see page 54.

For modular, solid-state control accessory panels, use any tin edge contact boards still in your stock for replacement only in

" Spec A and Spec B AT transfer switches. After depleting the stoek, use only boards with gold edge contacts for all AT transfer

swilches (any AT can use a board with a gold edge contact).

4] Redistribution or publication of this document
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A. Automatic transfer switch fails to immediately connect

load to line when generator set is not operating. YES NO
1A, Is normal line energized and delivering rated

voltage to the line terminals of the transfer switch? 2A —
2A. Is control panel disconnect plug properly inserted

into receptacle? 3A —
3A. Does automatic transfer switch have “NORMAL” and

"EMERGENCY"” indicating lamps? 44 8A
4A, Is the green "NORMAL" lamp lit? 5A - 8A
5A. Are contacts K1-CS closed to connect rated voltage

across closing coil K1-CC? TA 6A
6A. | Repair or replace K1-CS contacts. — —_
TA, Is closing coil K1-CC open circuited or is there an

obstruction preventing transfer switch from closing? — —

BA. Are relay contacts K4 (3-9), contacts K4 (3-7) for
control groups 20-25, closed and making good. contact? 1A 9A

gA. Clean K4 contacts. Does this correct probiem? - 10A

10A. Replace relay K4. — _

11A, Does AT have programmed transition time delay assembly : ‘
{located in rear of standard cabinet below transfer switch)? i2A 14A
12A. Does transfer switch operate if terminal TB11-1 is jumpered
to TB11-27 13A . 14A

13A. Repair or repiace time delay K11. — —

14A. Is transfer switch mechanically-held on generator side? 15A 19A
15A. Are generator-side main contacts of transfer switch open? 19A . 1B6A
16A. | Jumper normally-open K2 interlock contacts (in series with K2

trip coil). Does transfer switch operate? - 17A § 1BA
17A. Repair or replace normally-open K2 interlock contacts. — —
18A. Is K2 trip coil open circuited or is trip coil mechanism

obstructed? — -
19A. Is rated voltage across closing coit K1-CC? 23A .20A
204, Does transfer switch operate if normally- closed K2-1C

contacts are jumpered? 21A 22A
21A. Repair or replace normally-closed K2-IC contacts. — —_
224, Repair or replace cutout switch K1-CS. : — -
23A. Closing coil K1-CC is open-circuited or switch mechanism

is obstructed preventing transfer switch closure. — —
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B. Automatic transfer switch fails to connect load to generator set
o when set runs during test with load or a normal power outage. YES | NO
1B. Is generator output near rated voltage? 2B -
28. Does automatic transfer switch have “NORMAL” and “EMERGENCY"”
indicating lamps? 3B 4B
3B. Is “"EMERGENCY” lamp lit? 24B 5B
4B. Is rated AC voltage present between TB7-8 and TB7-12? 30B 5B
5B. Does transfer switch operate to close generator side when
voltage sensor module 4 pick-up voltage knob |s turned to
minimum (counterclockwise)? 68 7B
6B. Is input voltage to transformer T3 connected to correct
: primary voltage tap to give nominal 40 volts AC on T3 (X1-X2)? 7B —
7B. Does transfer switch operate when voltage sensor module 4 is
replaced by bypass plug or if K4 terminal A, K4 terminal 1 ‘
for control groups 20-25, is jumpered to ground? , 88 . 9B
8B. Replace voltage sensor module. — —
98. Is plug-in module 8 a transfer or transfer-retransfer time delay? 108 128
10B. Does transfer switch operate when transfer time delay moduie 8
is replaced by a bypass plug or if K4 terminal B, K4 terminal 2
for control groups 20-25, is jumpered to TB1-7? 11B 128
118. Replace time delay module 8. . — —
12B. Is voltage on K4 (A-B), on K4 (1-2) for control groups 20-25,
above 9 volts DC? : 18B 13B
13B. Is voltage from TB1-GND to TB1-B+ equal to rated battery _
. terminal voltage? 148 368
148. Is voltage from TB3-7 to TB3-16 equal to rated battery voltage? 158 368
16B. Is voltage from TB3-7 to TB1-6 greater than 9 volts DC? 16B 37B
16B. Is voltage from TB3-7 to TB1-7 greater than 9 volts DC? 17B 38B
17B. Is voltage from TB3-7 to K4-B, to K4-2 for control groups 20-25,
greater than 9 volts DC? 188 39B
188. Is relay K4 energized and are contacis K4 (4-7), contacts K4 {4-6)
for control groups 20-25, closed properly? ‘ 20B 198
19B. Replace relay K4. — =
20B. Is rated AC voltage present on transfer switch generator terminals? 21B —
21B. Are contacts K3 (8-2), contacts K3 (4-8) for control groups 20-25,
- closed to bring rated AC voltage down to TB6-8? Measure for
rated AC voltage between TB7-8 and TR7-6. 23B 228
29B. Replace relay K3. ' - -
23B. Are K1 line-side contacts open? 278 24B
il 43 Redistribution or publication of this document
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B. {Conlinued) YES MO

24B. Jumper normally-open K1 interlock contacts. Does transfer

switch operate? 25B 268
25B. Repair or replace normally-open K1 interlock contacts. — —
268, Is K1 trip coil open circuited or is trip coil mechanism obstructed? — —
27B. Does AT have a programmed transition time delay assembly

(located in rear of standard cabinet below transfer switch)? 28B 308
288. Does transfer switch operate if terminal TB11-5 is jJumpered '

to TB11-6 of time delay assembly? _ 29B . 308

29B. Repair or replace K12 time delay. — : —
30B. Is transfer switch mechanicatly held on generator side? | 31B . 33B
31B. Does transfer switch operate if you jumper K2-CS cutout switch? 328 | 33B

32B. Replace K2-CS cutout switch. —_ . e

33B. Does transfer switch operaté if terminal TB7-7 is jumpered

to TB7-127 34B 358
34B. Replace normally-closed K1-1C interlock contacis. 7 — —_
35B.. Closing coil K2-CC is open circuited or switch mechanism

is obstructed preventing transfer switch closure. — —
36B8. Check for poor connection, defective battery, etc. — —
37B. Replace module 5. : — —

38B. Check circuit from TB1-6 to TB1-7. It must be closed by a
jumper or external circuit. =l

39B. Replace module 8 with bypass plug. Make sure circuit from
J8-21 to J8-12, J8-22 to J8-12 for Spec A and B, is closed. | _ —

s _ 44 Redistribution or publication of this document
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C. Automatic transfer swiich {ails to start generator set
during a power outage, YES NO

1C. Is plug-in module 9 of control accessory panel a 2 to 3 wire
converter 300-0926 with selector switch set in
NORMAL position? 20 12C

2C. Push the module 9 reset switch. If engine does not crank,
place module 9 selector switch in HAND CRANK position. Can you
start generator set with start switch on engine control? 3C 14C

3C. Stop generator set and move module 9 selector switch to NORMAL.
Place selector switch S2 on control accessory panel to WITHOUT
LOAD and test transfer switch S1 to TEST. Does generator set start? 18C 4C

4C. Jumper TB1-B+ to TB1-BMT (make sure that voltage from ground
to TB1-RMT is equal to rated battery voltage). Does engine crank? 5C 6C

5C. Check circuit from TB1-B+ through control panel test
transfer switch 81 {2-1) and selector switch 52 {2-3) to :
TB1-BEMT for loose connections or open circuits. — .-

6C. Jumper TB1-GND to TB1-3. Does engine crank? 8C 7C
7C. Check all wiring and switches between B+, GND and terminal 3

on the generator set, the B+, GND and terminal 3 on TB1 _ :
in the automatic transfer switch for an open circuit. — —

8C.. Is plug-in module 16 a preheat time delay module? 10C 2C
acC. Replace 2 to 3 wire converter module 9. _ — —
10C. Remove wire lead from J16-19. Does engine crank? ' 11C aC
11C. Replace preheat time delay module 16. : — —
12C. Is selector switch on engine contrel in REMOTE position? 13C —
13C Daes generator set start, run, and stop with selector switch

on generator set? Return switch to remote position. 15C 14C
14C. Refer to the generator set operator's manual and service manual. — —
15C. Ptace selector switch $2 on control accessory panel to

WITHOUT LOAD and test transfer switch S1 to TEST. Does generator )

set start? 18C 16C

16C. Jumper TB1-B+ to TB1-RMT (make sure that voltage from
ground to TB1-RMT is equal to rated battery voliage).
Does engine crank? : 17C —

17C. Check circuit from TB1-B+ through control panel test
transfer switch S1 (2-1) and selector switch 52 {2-3) to
TB1-RMT for loose connections or open circuits. — —

18C. Move selector switch S2 on control accessory panel to WITH LOAD
and test transfer switch S1 back to NORMAL. Is DC voltage
from TB1-GND to TB1-6 12 volts? ' 20C 19C
19C. Check wire connections to voltage module 5. If OK, replace
moduie 5. — —
r :-:__-___ 45 Redistribution or publication of this document
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¢. | (Continued) YES NO

20C. Jumper TB1-6 and J7-9. Does generator set start (allow for
start time delay if used)? 21C 22C

21C. Replace interposing relay K3. - —

22C. Is module 7 a start-stop time delay module? 23C 250
23C. Replace start-stop time delay module 7 with a bypass piug

or jumper J7-9 to J9-2. Does generator set start? 24C 25C
24C. Replace start-stop time delay moduie 7. - —
25C. Is voltage from TB1-GND to J7-21 (J7-22 for Spec A and B only) : :

about 12 volts DC? 27C 26C
26C. Replace start suppressor control A21. _ — —

27C. Begin Spec C: Replace start relay K7 (K7 contacts 4-7 do not
close to connect TB1-B+ to TB1-RMT), — —

i x| 45 Redistribution or publication of this document
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D. Automatic transfer switch fails to auiomatically retransfer
ioad from generator set fo line after normal power returns.

Generator set continues to run. : YES NO
1D. is control panel disconnect plug properly inserted into
receptacle? 2D
2D. Does automatic transfer switch have an exerciser clock? aD 4D
3D, Is exerciser turned to an exerciser period? — 4D
4D, Does AT have battery charging feature? 50 31
50. Check battery charging fuse F1. is fuse QK? 6D -
6D. Is motor disconnect switch S8 closed? ‘ - 7D
7D. Is rated AC voltage present at transfer switch line terminals? 8D
8D. Does AT have area protection equipment or a remote test
switch connected tc terminais TB1-4 and TB1-57 aD 11D
ap. Jumper terminals TB1-4 and TB1-5. Does AT retransfer load to
normal line at end of retransfer time delay, if any? 10D 1D
10D. Check area protection equipment or remote test swiich
for malfunction (circuit must close for retranster). — —
11D, Is module 8 a transfer-retransfer time delay? - 12D 15D
12D. Has module completed its retransfer time delay to connect
about 12 volts DC to relay K37 If not sure, measure
voltage from TB1-GND to TB4-18. 35D 13D
13D. Does AT transfer load to normal line if module 8 is replaced
by a bypass plug? 14D 19D
14D. Replace transfer-retransfer time delay module 8. - — —
15D. Is module 11 a retransfer time delay? 16D 19D

If the retransier time delay has been returned {o zero
time for tests, etc., make sure the timer does not-go back
beyond zero. Otherwise, the generator set will not retransfer

the load.
16D. Is motor timer module 11 POWER ON lamp lit? 17D 18D
17D. Has motor timer completed its time delay period? 35D 18D
18D. Replace motor timer if it has stalled or does not time out. - —
190. Does control accessory panel have a manual-automatic

selector switch S3 and push to retransfer switch S47? 20D 21D
20D. Place manual-automatic selector switch S3 in AUTO position.

Does automatic transfer switch retransier load toline

(at end of retransfer time delay if used)? : — 21D
21D. Is voltage from TB1-GND to TB3-11 about 12 volts DC? 23D 22D
22D. Replace voltage module 5. — —

4]
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{Continued) YES NO

. D

23D. Does AT have overvoltage sensor modules 13, 14, and 15
{only cne in position 13 on single-phase AT)? 24D 31D

24D. Has overvoltage sensor relay K6 energized to open
contacts K6 (1-7)7 25D 29D

25D, Record pick-up voltage dial settings with small pencil marks
on voltage sensor modules 13, 14, and 15 (only one in
position 13 for single-phase). Turn pick-up voltage knobs to
140 volts or higher. Does the AT retransfer the load to the
normal line after retransfer time delay, if any. 26D 27D

26D. Recheck the normal line voltage and output voltage of
transfarmers T2, T4, and T5 for higher than normal readings.
Make sure voltage sensors are set for correct pick-up voltages. — e

27D Remove one overvoltage sensor module from the control
accessory panel. Does AT transfer load to normal line _
after retransfer time delay, if any? 28D 29D
28D. Three-Phase: Isolate malfunctioning voltage sensor by
plugging each individual voltage sensor module into position
15 with bypass plugs in positions 13 and 14. — —
Single-Phase: Replace voltage sensor module in position 13. — —

29D Jumper TB4-9 io TB4-7. Does AT transfer load to

normal line after retransfer time delay, if any? 30D 31D
30D. Replace overvoliage line relay K6. — —
31D. Record the pick-up voltage dial settings with small pencil

marks on voltage sensor modules 1, 2, and 3 {only one in
position 1 for single-phase AT). Turn pick-up voltage knobs
to 90 or below. Does the AT retransfer the load to the normal
line (after retransfer time delay if any)? 32D 33D

32D. Recheck the normal line voltage and output voltage of
transformers T2, T4, and T5 for lower than normal readings.
Make sure voltage sensors are set for correct pick-up voltages. — —

33D. Replace volitage sensor modules 1, 2, and 3 with bypass

modules or jumper TB1-GND to TB4-20. Does AT retransfer load

to normal line {after retransfer time delay if any)? 34D 35D
34D, Three-Phase: Isolate malfunctioning voltage sensor by

plugging each individual voltage sensor module into
position 3 with bypass plugs in positions 1 and 2. — —

Single-Phase: Replace voltage sensor module in position 1. — —

35D. | Did relay K3 pick up to close contacts K3 (6-9) and open K3
{2-8) for conirol groups 10-15 or close contacts K3 (3-5)
and open K3 (4-8) for control groups 20-257 6A 360D

36D, Measure K3 {A-B) voltage for control groups 10-135 or K3
(1-2} voltage for control groups 20-25. if it is 9 volts
DC or greater, the coil is probably open. Replace relay. — —

48
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E. Automatic transfer switch delays transferring load to line

until generator set stops after normal power outage. YES NO
1E. Do retay contacts K3 {6-9) close for control groups 10-15

or contacts K3 (3-5) close for control groups 20-25 as relay

K3 picks up when the normal source voltage returns. 2E 3E
2E. Clean K3 contacts. Does this correct problem? — 3E
3E. Replace relay K3. — —

F. Generator set starts during normal service. YES = NO
1F. Is control panel disconnect plug properly inserted into :

receptacle? _ 2F - —
2F. Does automatic transfer switch have an exerciser clock? ' 3F 4F
aF, ls exerciser clock turned to the exercise period? ‘ — 4F
4F. Record pick-up voltage dial settings with small pencil marks on

voltage sensor modules 1, 2 and 3 (only one in position 1 for
single-phase AT). Turn pick-up voltage knobs to 80 or below.
Does generator set stop (after time delay)? After test,

return knobs to original settings. : 5F 6F

5F.° Recheck the normal line voltage and output voltage of
transformers T2, T4 and T5 for lower than normal readings. -
Make sure voltage sensors are set for correct pick-up voltage. — —

6F. Are modules 13, 14 and 15 overvoltage sensors (only one in
position 13 for single-phase AT)? . 7F 10F
TF. Record pick-up voltage dial settings with small pencil mark on

voltage sensor modules. Turn pick-up voltage knobs to 140 volts.
Does generator set stop (after time delay)? After test,
return knobs to original settings. 8F SF

8F. Recheck the normal line voltage and output voltage of transformers
T2, T4 and T5 for higher than normal readings. Make sure voltage
sensors are set for correct pick-up voltage. — —

aF. Are relay contacts K6 (1-7) closed and making good contact? 10F —

10F. Measure K3 (A-B) voltage for control groups 10-15, measure K3
(1-2) voltage for control groups 20-25. If 8 volts or more,
the relay probably has an open coil. Replace relay. 12F 11F

11F. Is relay K3 energized, contacts K3 (1-7} open and contacis K3
(6-9) closed properly for control groups 10-15, or contacis K3
{C/NC) open and contacts K3 (3-5) closed properly for control
groups 20-257 - — —

12F. Remove start-stop time delay module 7 and replace with the
bypass plug module. Does generator set stop? 13F —
13F. Replace start-stop time delay moduie. — —
49
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G. Exerciser clock fails to start generator set. YES NO
1G. Does exerciser motor timer M1 operate? Voltage on

M1 (1-2) should be approximately 120 VAC. 2G 5G
2G. Has overcrank condition occurred (note overcrank lamp on

AT-E models)? — 3G
3G. Do contacts M1 (4-5) open and contacts M1 (3-5) close

to put battery voltage on TB1-RMT terminal during exercise

period? See instructions for exercise clock adjustments. 1C 4G
4G. Replace the microswitch on the exerciser clock or

replage exerciser clock. — —
5G. [ Is fuse F1 in control panel “blown”? 6G - —
6G. Replace fuse F1. — _—
H. Battery Charger Malfunctions YES NO
1H. Does battery charger fail to charge? Charge ammeter shows S

zero current and battery discharges? 6H 2H
2H. Does bhattery charger charge at high rate and cause batiery to

lose electrolyte (look for bubbling)? 4H 3H
3H. Does charger supply current but battery fails to supply

sufficient cranking power? 5H —_
4H. Lower charger float voltage a small amount. Measure

specific gravity once a week and readjust float voltage

until charger will hold recommended specific gravity

without overcharging. Increase float voltage again if

specific gravity drops below recommended value. — —
5H. Check battery under load to see if it might have a dead

cell. Check specific gravity of battery electrolyte and.

increase float voltage a small amount {check specific gravity

once per week and reset float voltage until charger

will hold recommended specific gravity). — —
BH. Check fuse F1. |s fuse OK? 7H —
7H. Does primary of transformer T1 have rated input on correct

terminals to produce approximately 20 volts AC on T1 {(X1-X2)

or approximately 40 volts on T1 {(X1-X3)? 8H —
8H. Remove module 6 and measure AC voltage at J6 (15-21). s

this approximately 20 volts for AT-D or AT-E and 40 volts for AT-C? oH —_—
9H. Replace battery charger module 6 with new module. — —

30
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l. OVERCRARNK lamp lights while generator set is running.

{OT-E only) YES NO
1. Is genegrator output voltage near normal. 2 —
21 Does undervoltage sensor module 4 have correct setting so

that relay K4 energizes? 3 —
3l. Is there less than 2 volts DC present between TB3-18

and TB1-GND? : 8l 41
4|, Is relay K4 energized and does overcrank lamp go out if

voltage sensor module 4 pick-up voltage knob is turned to .

minimum (counterclockwise)? 5l 6l
5l. Is input voltage to transformer T3 connected to correct

primary voltage tap to give nominal 40 volis AC on T3 {X1-X2)? 5] —
al, Is relay K4 energized and does overcrank lamp go out if you

replace voltage sensor module 4 with a bypass plug? Tl 8l
7. Replace voltage sensor module 4. ‘ — —
8l. Replace 2 to 3 wire converter module. — —
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J, Overcrank lamp lights without any engine cranking

(OT-E only) YES NO
1dJ. Has a power outage occurred? 4J 2J
2J. Is control accessory panel disconnect plug removed? 3J —
3dJ. Connect the disconnect plug, move the selector switch on 2 to 3

wire converter module to NORMAL. (Lamp lights if power outage
occurred with selector switch in STOP or HAND CRANK positions.) — —

4J, For generator set operation, move the selector switch on
2 10 3 wire converter module to NORMAL. (Lamp lights . : .
it power outage occurred with selector switch in STOP or ; R
HAND CRANK positions.) ‘ — : —
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USE OF BYPASS PLUG OR
EXTENSION BOARD MODULE

A bypass module plug can bypass the operation of the
voltage sensors, start-stop time delay, transfer time
delay or retransfer time delay. The extension board
module extends the voliage sensor or time delay out
from the control accessory panel to expose printed
circuit components for troubleshooting, testing, ete.
Follow these instructions for the particular module.

Extension Board Module
1. Open cabinet door of automatic transfer switch.

2. Position the operation selector switch at STOP
(on engine control for two-wire starting or on
automatic transfer switch for three-wire starting).

Remove the twist-lock disconnect plug.

Cpen the control accessory panel.

Remove the plug-in module.

Note position and remove keying plug{s) fromihe
printed circuit board receptacle by sliding the
plug(s) to the right. .

7. Insert extension board module into receptacle.

8. Insert module removed in Step b into the back of
the extension module (Figure 23).

R

E%&? L / 4
1

1

-

S

SSSss

T o T R S o o e i

/!

7

.

MODULE
FROM CONTROL
ACCESSORY PANEL

—_——
=

— ——

Big7

T

10.

11.

12,

13.

14,

15.

16.

17.

. Close control accessory panel and connect dis-

connect plug.
Module extended from extension board
module is now energized and presents a

serious shock hazard!

Perform module adjustments or tests using ap-
propriate instructions.

When the tests, etc., are completed, remove twist-
lock disconnect plug and open control accessory
panei.

Remove both modules
accessory panel,

Reinsert keying plug(s} removed in Step 6, inta
printed circuit board receptacle.

Piug in module removed in Step 5 or install new
module, if required, into control accessory panel.
Close control accessory panel and connect dis-
connect plug. : '

Move the operation selector switch to REMOTE
{two-wire starting - on engine control} or NOR-
MAL (three-wire starting - in cabinet), whichever
applies.

Close cabinet door.”

from the control

Yo GROPOUT

DIFFERENTJAL
10

Pick-UP —
VOLTAGE lio

FIGURE 23. EXTENSION BOARD MODULE IN CONTROL ACCESSORY PANEL
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.Voltage Sensor and Transfer-
Retransfer Time Delay
Bypass Plug Module

Use a 300-1675 bypass plug module for begin SpecC
automatic transfer switches, a 300-0927 bypass
moduie for Spec A and Spec B automatic transfer
switches. Do not use this bypass module for start-
stop time delay module 7, but rather use a start-stop
bypass plug module.

1. Open cabinet door of automatic transier switch.

2. Position the operation selector switch at STOP
{on engine control for two-wire starting or on
automatic transfer switch forthree-wire starting).

3. Rermnove the twist-lock disconnect plug.

4. Open the control accessory panel.

5. Remove the module io be bypassed.

6. Slide the keying plug(s) to the right and pull out

from the printed circuit board receptacle. Note
position of the keying plug(s) when removing.

7. Close the control accessory panel.

8. Spec A and B: Set switches St and S2 on the
bypass module 300-0927 to the correct position
(instructions on bypass module printed circuit
board) for the particular bypass and insert the
module. See Figure 24.

SWITCH 52

1/4-AMPERE FUSE

B152

FIGURE 24. BYPASS PLUG MODULE

%‘_“’“}f}.—'Connec’c the disconnect plug, reposition the
¥4 operation selector switch and check operation of

a4

the automatic transfer switch.

If the 1/4 ampere fuse on the bypass plug burns out, check and
carrect swilch positions, then replace the fuse before inserting
the bypass module again.

10. Move the operation selector switch to “"STOP"
after test is finished.

11. Remove disconnect plug and open control
accessory panel.

12. Take out bypass plug module and reinstali keying
plug(s) removed in Step 6.

13. Reinstall module from Step 5 or install new
module, if required. '

14. Close control accessory panel and connect the
disconnect plug.

15. Move the operation selector switch to "RMT”
(two-wire starting -engine control} or *“NORMAL”
(three-wire starting - in cabinet), whichever
applies.

16. Close cabinet door.

Start-Stop Bypass
Plug Module

Use this bypass plug module in place of the start-stop
time delay module in position 7 of the control
accessory panel. Use a 300-1648 bypass plug module
for begin Spec C automatic transfer switches, a 300-
1177 bypass plug module for Spec A and Spec B
automatic transfer switches.

You do not have to remove the keying plugs from the printed circuit
board receptacle when using these bypass plug modules.
1. Open cabinet door of automatic transfer switch.

2. Position the operation selector switch at“'STOP”
{on engine control for two-wire starting or on
automatic transferswitch forthree-wire starting).

3. Remove start-stop time delay module 7.
insert the bypass plug module into position 7.

5. Reposition the operation selectar switch and
check operation of the automatic transfer switch.

8. Move the operation selector switch to “STOP"
after the test is finished.

7. Remove the start-stop bypass plug module.

8. Reinstall module from Step 3 or install new
module, if required.

9. Move the operation selector switch to "RMT”
{two-wire starting.on engine control) or NORMAL
(three-wire starting - in cabinet), whichever
applies,

10. Close cabinet door.

Ea

MODULE TEST PROCEDURES

The following drawings give test procedures for the
individual modules. Note on the drawings that test
circuits are usually required. If you find a module
defective or the correct calibration cannot be ob-
tained, replace it.
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TEST ® ;
RECEPTACLE TERMINAL TEST PROCEDURE FOR VOLTAGE SENSOR 300-0780 p
ONANM NO. 332 ~2107{A) NO. 3Z2-2108(A) ‘&) ol ]
& 1. SET % UIFF DROPOUT CONTROL TO 5%. 1

: 2. SET PIGK-UF CONTROL TO WARK BETREEN 110 & 1ZOV. THIS 1§ 115V

ISMFD RELAY POSITION.
SOVDC 307- 1BIBl S L4y 3, SET CALIBMATE CONTKOL TO FULL CLOGKAISE POSITION #ITH & NARRUN
SEE NOTE | 15— 552%:3 'é_?& ® LAMP BLADE SCREWORIVER.
- ' SUCH AS
& — 12— 32307654 |(F)222-C119 [A] 4. ENERCIZE TEST CIRCULT AWD ALIUST FOR 115 YOLTS IHPUT.
VARIAC 0 5. SLOKLY TURN THE GALIBRATE CONTROL CCW UNTIL RELAY PICKS UP OR
O - 140V 8- CAD LAHP LIGHTS.
" .. | $. REGUCE [NPUT YOLTAGE SLOWLY TO 80 VOLTS. W®ELAY SFDULT DROP OUY AT
1 3150360 B @ — APPROX IKATELY 103 VOLTS. * '

INPUT - E
S 7. SET PILK-UP CONTRAL T8 90 VOLTS THEN SLOWLY INCREASE INPUT YOLTS 3
aoy | T2 T0 SEE THAT RELAY PICKS UP AT 80 + 2 VOLTS, ]
T3 B. INCRLASE PICK-UP VOLTAGE SETYING TO 140 VOLTS. RELAY SHOULD DROP 1
s dz24 OLET. ’ £
120V i : 9. INCREASE INPUT VOLTAGE. RELAY MUST PILK UP AT 14D % 2 vOLTS, 3
K K , DLAL HUST HAVE KANGE TO COVER 90 YOLTS TO 140 VOLTS. IF IT HILL ]
3e 4 NDT, IT WILL BE NECESSARY TG CHANGE CALIBKATE POINT SLIGHTLY. 3
TO EXTERNAL 10. DECREASE NPGT YOLTAGE SLOWLY, RELAY SHOULD DROP OUT AT APPROXI- ]
VOLTMETER 2 8 5 " WATELY 133 * 4 VOLTS. ' ' 3
C I 26 ACCURALCY TO EXTERNAL 3
OR BETTER) LAMP OR BUZZER 11, INCREASE VOLTAGE T4 148 VOLTS. |F RELAY uDES HOT PIGK-UP, AGJdST ]
CIRCUIT PICK-UP CONTROL UNTIL REEAY DBES DPERATE, E
SCHEMATIC DIAGRAM 12, SET % DIFF DKOPOUT CONTROL TO 205 THEN REGUCE |APUT VOLTAGE  GRLAY ]
TEST CIRCWUIT SHOULD 9209 OUT AT 112 & 4 VOLTS. 1

HETES: [rem[ parT nO.  [ar. | DESCRIPTION OR MATERIAL

1. VARIAC HUST BE SWALL S1ZE ¥ITH YERY SMDOTH CONTROL FOR Tz | on Lot Lo | = e ] oo | v orvision or SToDTRAREr  CORMGRATIGH
FINE ABJUSTHENT OF VOLTAGE IN RANGE OF 80-140 VOLTS. [ iexr asewarr Swar 10 S [ el o Lo | oc T o6 Ongn minascpol, Winoatelo
. TOLERARCES UMLESS OTHERwW(SE SPELIFIED o ﬁiﬁg\f:p DI‘JER EEIF“ VoA KR oF -
acions Trae & ] 0'7 s BaTE |o—|(:;-7osc — 1 1EST PROCEDURE i
ANGIES = snace A rRGC MODEY PAIT NGO OWG NO d
Y 18- 20
The prosristory devian merrctiae oo tis prrt g ::::5‘ T 4 53 9-0[ 6! B'
Convyance al shir sight is rot wriended 19 nikery M | oM E
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o
. TEST PROCEDURES
_J_ | PLUG FLOAT CHARGER INTE TEST CIRCUIT
= wy
2 TN CALIBRATE POT FULLY CLOCKYISE
3. GHECK OUTFUT CURRENT
14 Z APPLY 20V TO TAANSFORMER. UBSERVE CHARGE CURRENT AND VOLTAGE,
CURRENT WUST EQUAL DR EXCEED 2 ANPERES AT 1L VOLTS, CLOSE
- 30 EEEJ%E%EJSEE.T:\;E? LOAD SYITCH AND ADIUST RL TO INCREASE CURRENT [F VOLTAGE GOES
L AND VL% ACCURACY ABOVE YLo WITH LESS THAN 2 AMPERES OUTPUT. OPEN LOAD SWITCH,
—8 N\~ MWV B BT VLS VOLT POWT
4 CHARGE BATTERY UNTIL YOLTAGE RISES ABOVE 15.0 VOLTS T0 WAKE
S&%H 20V SURE REG. COVERS 12.5 TO 15.0¥ RANGE. . 1
N ]
INPUT 5. FAGTORY ADJUST 3
- e 11 TURN CALIBRATE POT TO THE LEFT UNTIL THE CHARGE CURRENT DROPS 3
3158152 TO ZER? WITH 13.3 YOLTS AT BATTERY TERMINALS FOR LEAD ACI) BATTERIES 3
- £5T COMMECTOR OR 14,0 VOLTS FOR NICKLE CADMIU BATTERIES. (UNLESS ORDER SPECIFIES 3
& ‘T-ﬁ}m.-“g‘\l&?(_A) SONE CTHER VOLTAGE).

33‘2.—2108 o B. PUT A SPOT OF GLYTGL OR PAINT ON THE POT SHAFT AND BGOY TO SERVE
SCHEMATIC DIAGRAM AS A REFERENCE POINT

TEST OR0NnT ]

Eﬂ:m o) e _1' mﬁ'{'w\z BATTERY e = 539"0 I63 5

.M FLOAY CHARGER

" o desigh wisrmaton an M pot
B T Y enien t4 oot Cmarinan
Coaopnacy of theh d1ght 1o st wutanded py othavy

-

[iEm] past No.  [arv. | DESCRIPTION OR MATERIAL
— ./‘E 5a <110 LE] e ?i!u‘ so bﬁ:}_ on n BIVISION :l_ S'lun.l.l:::-:olmunun
T NIXT AMMMMY Sis|iag 10 1'51 MRl pekanm] Cx | PUNCH| whD ‘:::,p ac“‘ w0 - -
! ! = : --’._ neapaki
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2% OO 3
! M TEST PROCEDURES
_ 1 PLUG FLOAT CHARGER INTO TEST CIRCUIT
= Ay Ru
2 TURN FLOAT VOLTAGE AUDJUSTMENT POT FULLY CLOCKWISE
& 3 APPLY 120V TD TRANSFORMER, OBSERVE CHARGE CURRENT AND YOLTAGE,
Z € VOLTMETER WiTH CURRENT MUST EQUAL O EXCEED 2 AMPERES AT 26.2 VOLTS. GCLOSE
SE VO
= | AWP 5’84%_\‘" g\s\-\ DC RESISTAMCE LOAB SKITCH AND ABJUSY RL TD INCREASE CURRENT If VOLTAGE GDES
- AND 1/ ACCURRCY ABOVE 25.2 WITH LESS THAN 2 AMPERES OUTPUT. OPEN LDAD SWITCH,
-1 AT 5 VOUT POWT
4. CHARGE BATTERY UNTIL VOLTAGE RISES ABDYE 26.4 VOLTS,
a4c¥ ji
5 TURN FLOAT VOLTAGE ADJUSTMENT POT TO THE LEFT UNTIL THE CHARGE 1
CURRENT DROPS TO ZERD WITH 26.L VOLTS AT BATTERY TERMINALS, E
kB 3
4
3SR ‘ 6. PUT A SPOT OF GLYTOL OR PAINT 0N THE POT SHAFT AND BODY T0 SERVE 3
€57 COMNECTOR AS A REFERENCE POINT, 3
‘331-2:07(#«) p
TERMINALS 3
@ 337, - 2108 (A) :
SCHEMATIC DIAGRAM 3
TEST TIRCZUT E
[em] parT O, |GV, l DESCRIPTION OR MATERIAL
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TEST PROCEDURE

. PLUG E2¥ BATTERY YOLTAZE SENSOA 300C7S8 INFO TEST CONNECYDA.

TURH "HIGH" ABIUSTMERT TO SAXIXUM (CLOCKWISE) POSTYIDN AND "LOA" AQJUSTMENT
TO WIHIFUN (COUNTERCLOCYNISE) PISITLON,

SET THE DC PONER SUPPLY YOLTAGE T0 12.3 £.65 VOLTS,
LANPS DS2 AKD 0S4 SHOULD LIGHT.
LAMPS 051, D53, 0S5 ANO DSE SHOULD BE DARK,

TURN LOW ADJUSTNENT TO THE RIGHT DR GLOCKWISE UNTIL DS5 (LD BAT YOLTS)
LAKP LIGHTS. :

LANPS 0S2, DS3 AHD D35 SHOULD LiGHT.

LANPS 051, DS4 ARD DSE SHOULD REWAIN ORAK.

YARY DC PONER SUFPLY VOLTAGE UP 0.2 YOLT AND DOWH 0,2 YOLT FROM 12,3 VOLYS.
1ANPS D33, 0S4 AKD D55 SHOULD GO OFF AHG OH AS VOLTAGE CHANGES.

TURN BE FOWER SUPPLY VOLTAGE UP TO 13.7 £.05 VLTS,
LANPS D52 AND 954 SHOULO LIGHT.
LAHPS DS, 883, DS5 AKD D56 RENAIN DARK.

TURN LOW ATJUSTMEHT CLOCKWISE UNTLL DS5 LANP LIGHTS.
LANPS D52, BS3 AND S5 SEQULO LIGHT,
LAMPS D51, DS4 AND DSE REMAIN DARK,

TURN HiDK ANJUSTHENT COUNTERCLOCKKSSE UNTIL DS (H BAT YOLTS) LAMP LIGHTS.
LAMPS DSY, pS3, DS5 AND DS§ SROULD LIGHT,
LANPS DS2 AHD DS4 SHOULD BE DRRK.

. RAISE OC SUPPLY VODLTAGE TO 15,5 .05 VOLTS.

LAMPS 0S1, D54 AHR D5& SHOULD LIGHT,
LAXPE D52, DSJ AKD DSS SHOULD 9E UARK,

TURN HICH ADJUSTHENT £LOCK¥ISE UNTIL DS& GOES ZARK.
LARPS DS2 AND 054 SHEULD LIEHT.
LANPS DS1, 953 0S5 ANR 056 SHOULD BE DARK.

YARY DG SUPPLY VOLTAGE UP 0.1 YOLT AND UCWH 0.1 YOLT FROM 1%.5 VOLTS,
LANPS DSL, 52 RNDDSS SHQULD GO OH AND OFF WITH YOLTAGE CHANGE.

WAKE FINAL FACTORY AQJUSTMENT.

2) SET HEGR ADJUSTMEKT S0 056 LIGHTS AS DC SUPPLY VOLYAGE 1S RAISED TO
14,5 YOL7S ANOD BOES DARK ¥HEN LOXERED TO 14.4 YOLTS.

by SET LOW BATTEAY VOLTAGE S0 DSS LIGETS AS OC SUPPLY 15 LOWERED TO
12.5 VOLIS AND GOES DRRK AS VOLTAGE 15 RAISED T 12.8 VOLTS,

REVILIONS T
HWASRIFT A IEET [l -2 .1-73’
hd - -5-79
WAS * 332 cifl6-5-79

20

D5S
Kt BAT VOLT
J22AIIS

47

D55
@ L0 BAT voLr
I22Alt

| £\ C. VOLTMETER
PREFER 72%
ACCURACY IN 18-
78 VOLT RANGE

VARIABLE

(%)

oc
POWER SUPPLY

3
2 [5)]
" s~ DSe ™ o
P
2
L0 7 @
2]
> oy 853
./
+ USE LAMPS THAT ARE
{1t COMPATABLE WITH BATTERY
OR FPOWER SOURCE VUSED FOR TEST
5 o Ps2
N
Hi
P -l
NS _/
TEST CONNECTIR
2228207
TERMINALS
23242108
300CTSE [ 535c189 @ wem]_PARI NE. | S DESCRIPTION O  MATERIAL
i | SIMAR T o0 | o i MORK o i) 1m | pur GIVISION OF ONAM CORPORATIQN
TOLTRAHSES UNTILL STHINMISE SBICINID R EYAN weld| 1o | hg| gd Minreaopelis, Minnesets
Pt ncrt D e i o || e bt | 5 TEST PROCEDURE
g famenz o [ e §—J6—72 [k — |t BAT V SENSODR (12v])
T Rt e = S
Sy e S ‘“EH f msoastse | 539-0188 z
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[ ] ur REVISION ICHI| MG | £ AT
©39-0195 B [ A |ADDED TEST LAMPS F WV B 7-6-72
B WA 332 Al2e7 APEH A "27-73
C | ROLED NOTE N2 & 2-B|PSI PR & 2178 |
D | UPDATED TEST BOARD Hook-uUr 4. c[£5[C0R|&~21-78
NOTES

1. PLUG ¥ ¥ T.0. START-STOP 300CO2% INTO TEST FIXTURE.

19

2. APPLY Y2 70 V% YOE,
2! 1 0P AD) TO MINIMUM (COUNTERCLOCKWISE POS
= 2y BAT OR 3. TURN BOTH START AND ST { ITION),
T DC SUPPLY
> 4. MEASURE MENINUM TIME DELAY.
K K 41 START:
7 / CLOSE SYITGH S1 AND NEASURE TIME DELAY BETWEEM SWLTCH
@ CLOSURE AND RELAY K PICKUP  TIME MUST BE LESS THAN 0.5 SECOMD.
START sroP 42 STOP
(ORM) (RED} OREM SWITCH $1 AND MEASURE TiME DELAY BETNEEN THE SWITCH
Y OPENING AND RELAY DRDP DUT. TIME MUST BE LESS THAN 0.5 MINUTES.
d—0 i
9 o= @ S. FACTORY SET TINE DELAY;
USE LAMPS THET ART COMPATABLE WITH BATTERY 5.1 START
& OR SOURCE USED FOR TESY TURK START ADJ CLOCKNISE, CLOSE SWITCH S$1, AMD MEASURE DELAY.
TINE KUST EXCEED 15 SECONDS. ADJUST FOR 2.5 t0.5 SECONDS DELAY.
RELAY . . 5.2 STOP
07BOSE TURN STOP ADI GLOCKWISE. OPENW SWITEH §1 AMD MEASURE TINE DELAY.
2 AOB TINE MUST EXCEED 5 NINUTES ADJUST FOR 5 £0.5 WINUTES
L K © 6. HOLDING CURRENT
¢! REDUCE VOLTAGE TO Y2 RATING. CRi4 SHALL

STAY IN POSITICN.

300CS2\ S9BVR6_[in | TEM] PART NO., | T [arY[® s DESCRIPTION ©OR MATERIAL
HEXI ABSY smiante | (pyfee STM 55 [Poag peca| w1 | e DIVISION Of ONAN CORPORATION
TOLIRANCES UNAFLS DTHLEWIIE SPICIMD 6 cn WA weid | s0 | g | g | Mincsupells, Minnesate
i i ! vec Jpoch o]k TEST PROCEDURE |2V
D[weams. ey dos  famaces o an -3 I« — & (STARTY - STCV) . . . N
[~ mou-:r g ——— - AT " bpwa
e N ATSC, ATSD ¢ ATSE F’ 539-0195 %
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KEVISIGH ZONE| ¥NG CKII oAIL

WO LET
539 -0 196 ’E‘ A |ADDED TEST LAMPS 3-c [TV [7-8-72
B | HASF337 4 1207 4-AnZe] cFlI9-Z7-73
C |ADDED MOTE NE &. 2-BIfs [CPRI & -21-78
D |UPDATED 7TE85T BoRARD HooXK-ur B-clR5ICoR - 21-78

NOTES:
1. PLUG 24 ¥V T.D. START-STOP 300C922 INTD YEST FiXTURE,

i

) ) 2. APPLY 24 TO 30 VL.
21 _L -
2 24y BAT OR 3. TURN BOTH START AND STOP ADJ TO HINLKUM (COUNTERGLOGKWISE POSITION).
T DL suPPLY
- 4. MEASURE WIN{HUK TiHE DELAY.
M e 4.1 STAAT:
' ¢ / CLOSE SWITCH S1 AND MEASURE TIWE DELAY BETWEEN SWITCH

@ CLOSURE AND RELAY K PICKUP. TIME WUST BE LESS THAN 1.5 SECOND.

‘ Srary STorP 4.7 STOP:

(GRW) (REW) OPEN SWITCH $1 AND BEASURE TIME BELAY BETWEEN THE SWITCH
si ) GPENING AND RELAY DROP OUT. TIME MUST BE LESS THAN 0.5 MINUTES.
B L
g o= @ 5. FACTORY SET TIME BELAY;
USE LAMPS THAT ARE COMPATABLE WiThH 5.1 START
& - - BATTERY OR POWER SOURCE USED FOR TRST TURN SYART ADJ CLOCKWISE, CLOSE SYITCH S1, AND MEASURE DELAY,

_ TIKE MUST EXCEED 15 SECONBS. ADJUST FOR 2.5 £0.5 SECONDS DELAY.

RELAY 5.2 STOP
307;105&9 TURN STOP ADJ CLOCKWISE. OPEN SWITCH $1 AND WEASURE TIME UELAY.

2 -z TIME HUST EXCEER 5 MINUTES ADSUST FOR 5 +0.5 MINUTES.
A 2
ps (c) 6. HOLDING CURRENT:
Gl REDUCE VOLTAGE To Y2 RATING. CRI4 SHALL

STAY N CONDUCTION

RO0CT2Z | SI9BI9S |- Olis wem| ARt MO, | * k| DESCRIFTION OR MATERIAL
NEXT Adsy SIMILAK TO Ol 4\ TM 5o [Ragterice] 1 | por | oE DIVISION OF ONAN CORFORATION
TOLERANCES UNLISS OTHIMMSE SPECIFIED acxl w8 wetd | 30 | tag| nd | ac Minneapelis, Minnesota
-+
::::::_N _5 .E !FLA((D.E;IM‘“ d\ MM Vra¥ sec_|punchiceonk| ck | po ] TE-S.‘. PROCEDURE ‘Z.‘W
WoLts....x .08 |oplactx ({)ni_?‘m ot [\ B2 € — |t { START - STOVY e
i S FRDD R o WG
e u’)J_:.‘.:———l.,:N ZHTE G arsc, arso¢ ATsE F 5390196 |3
Conviyoney of this sight s nol warended to oiher, REL L .

DM 2RO
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- e Ley wevisian Tontf ING] ckr DATE
539 0/9 9 AVWASF B22-/26&7 A \aar 19-287-73
|8 | WAS 3321271 4-A|L|CIP|6-4-T9
A |WAST 33-1269 &AL clelP|6-4-79
NOTES:

)
st
22 o 2. AFPLY 12 TO 15 VIC.
Lt 12v gaT 08
o T UG SUPPLY 3. TURN TRANSFER ADJ TO WIKINUM (COUNTERGLOCKWISE POSITION).
4. WEASURE MINIMUM TEME DELAY.
cal " |7 7| X2 4.1 TRANSFER
4 .4 CLOSE SWITCH $1 AND WEASURE TIME DELAY BETHEEN SWITCK ,
_@ CLOSURE 4ND RELAY K1 PICKUP. TIME MUST BE LESS THAN 0.5 SECOND.
129 TRANSFER RETRANSFER 5. FACTORY SET TIME DELAY:
Kl 5.1 TRANSFER
TURN TRANSFER ADJ CLOCKWISE. CLOSE SWITCH S1, AND WEASURE DELAY.
8 " USE LAMPS THAT ARE COMPATABLE WITH BATTERY OR TIME h.msr EXCEED 15 SECONDS. ADJUST FOR 2.5 0,5 SECONDS DELAY,
g - SOURCE USED FOR TEST.
USE RELAY 30781058 FOR K1 & K2
USE DIODE 357A4 FOR LRI & CR2
CR2
1 oG
52 *
-
TEST CONNECTOR w
:g:-ﬁ:‘? T(A) £39- 200 Q..l?;;'ﬁ 1TEm]  PART NO. |§‘.’§‘§ ary [*auLk| DESCRIPTION OR MATERIAL
@ H1NALS NEXT ASSY SIRILAR TO O o o MORK 255 T arice] 1o |pur | K g DIVISION OF ONAN CORPGRATION
332 2108 (A) TOLERARCES UNLESS OTHIRWISE SPECIFED. | o, Jo8% L/ ] 5, weid| s | mag ] o | e Minneapolis, Minnesota
a8 g Do i viwr | el o [ 5] 7EST PROCEDURE 12V
HOLES. - - -+ .006 IPLACE * s 1 9 e 7= 27 =72 l5c s It  TRANSFER)
u“%l 539-0/©22

1.

FLUG 12 ¥ T.D, TRANSFER 3000024 INTD TEST FIXTURE.
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: * - - | [T [om]alma] omn
539-0202 I PSO'E__DWe Eami no, "B" G1ZE DATED 7-31-72

A |[NOTE 7 TIME WAS 150 SEC. 2-8 laIciR|E-28-77
B |WAS *332-1271 a-C|"° P 6-5-79
| C |WAS ® 3321269 4-Cl=~ [CIPIG-5-79

HDTES:
1. PLUE 2-3 WIRE CDNYERTER 300£0526 1ATD TEST FIXTURE.

2, SET SELECTOR SWITCH OR COMVERTER 1M HORNAL PDSIT10N. FLACE
51, S2. $3 AKD CLOCK SWITCH IH QPEN POSITEOM,

1 3. APPLY 12-15 ¥DG. STOP LIGHT SHOUL® GO ON,

22 - ] 4, MEASYRE WINIMUM OVERCRANK TUWE OELAY (POT R-7, NAX CCW).

4,1 CLDSE CLOCK SWITCH, CLOSE SWITCH 5[ STOP LIGET
20 EES OFF, START LIGHT EOES OH. AFTER TIME
ovERCRANK DELAY, START LIGHT OFF AN OVERGAAMK LIEHT ON.
(!DOVE CRANK TINE SELAY RUST BE LESS FHAN § SEC.
. 4.2 OFEN SYITCH $1, PUSH RESET SYITCH O CONVERTER
: | ANNUNCIATE“" . . AND OPEN CLOCK SRITCH. (NOTE' OBSEAVE RESET
lS -] . ALCTION DUREHG THIS STER),

4 o 0_53 5. INREBIF: SET CRANK TINE FOR 5-10 SEC,, CLOSE SKITCH $2
. 14 INHIBIT OURIHG START.
TEST CONNECTOR §.1 START LIGHT SHOULD EO OOT WHEH 52 15 CLOSED, AND

332 -2l07 (A) STAH SHOULD HOT LIGHT AFTER TIME DELAY. OPEN 52,
TERMINALS i a8l e 5.2 REPEAT FOR 53, SAME RESULTS.

. . 2V EAT BR . 5.3 OPEN 51, §2, 53 AND ELOCK SWITLH.
@332'2'“0‘! INHIBIT . DC SUPPLY
| % 52 0P 6. HAND CRAHK: PLAGE SELECTDA SYITCH DN DONVERTER IH SAKD
RED CAANK POSITEQH; BOTH STOP AN START LIGHTS SHOULD 3E DFF.
| START. CLOSE CLOCK SWITGH, OVEACRAHK LIGHT SHDUED HOT COME OH
] JHiGREEN] AFTER TINE DELAY.

20Z0-0¢s

1‘I|I]ll.

@ 7. MEASURE MAXIMUN OVERCRANK TIME DELAY. (R-7 MAX £N)

7.1 CLOSE ELOGK SALTCH AMD SYITEH S1; STOP LIGHT
. . GDES DEF, START LIGHT GDES SM. START RUIGHT
2 L EDES DEF AND SYERCRANK LIGHT GDES ON AETER

I 4 TIME DELAY, THIS TIME DELAY MUST BE EREATER
t ; THAN 30 SEC.

s 7.2 DPEH SYITCH 51, DPEN CLECK SWITCH.
USE LAMBS THAT ARE COMPATABLE

8. ADJUST POT A-7 FOR 75 #5 SEC TINE DELAY,
WITRH ?'ETTERY OF SOURCE UBED ) (NOTE: FOLLOY STEP 7.1 BUT ADJUST TO 75 +5 SEC.)
) ST

9, STOP POSITRON: PLACE SERTCA ON GONYERTER 1N STOP POSITIOH:
STOP LLGHY SHOULD BE OH AND START LIGKT SHOULD BE OFF.
9.1 RETURK SYITCA ON CONVERTER TO NORMAL FOSITIDN,
OPEN ALL SWITCHES ON TESTOR, TURN OFF POWER
AND REMOYE CIRCUET SOARD.

iﬁs‘u hmi #ART NO. | B | Qi [Mauik] DESCRIPTION OF  MATERIAL
or ML R pwicel m [ pur . DIVISION OF OHAN CORPORATION
o 2 DR weidd 10 | bag | gd » Minnsupolls, Minnesote
oiia #1105 s it o | N TEST PROCEDURE

B wn j0-12 =73 ,x-— {2 70 3 WIRE_ €ony)

o SAELEE ATSE  E539-0202 |F

W Deat
. ‘ L. ‘ i | piib o S freme ;
¥

it dasy | fincitas 10

TELTRANELS IHLLSE STRIEMISE SHtENID
Faaciiond + BUEIMALL
Anouti. .ot | Toeaci £
mn....-i-mc sHac &

aiﬂ

LR

539-0202.
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537-02 4|

SIZE
B
2-3 INHIBIT
w LE
19 Y
&1 REMOTE START
17 +0%

HEATER DISABLE
&3

52 ENGINE START
N —re—

T

3In-2107(A)

©TEST CONNECTOR

TEREMINALS
322-2108 (A)

9 4 o0
g4 o/c
T 1 [+
=4
HEATER -1
3 -
1
___

USE LIGHTS THAT ARE COMPATABLE WITH
SATTCLRY OR POWER SOURCE USED FOR TEST

LET REVISION XONE] ING | CXR DATE

A |WAS DIFFERENT TYPE LIGHT 4-C Lo [Wo[4-11-74

B |WAS TS SECONDS -Clw lopRIG- 5 77

C_|WAS * 232-(27I 4-Absr(eiPl6-4-79

D |WAS™ 3%2-1269 4-A A7 CIP|6=4-T9
NDTES:

T, PLUG TO PREMEAT 300-107Z INTD TEST FIXTURE.

Z.

APPLY 12-15YDC. NO LIGHTS SHOULD COME DH.

. SET TIHE DELAY.

DN.
§1 IS CLOSED.

ELOSE 51 2-3 INHIBIT AND HEATER LIGHT SHOULD CDME
SET ADJ. POT. SO IKHIBIT LLGHT GOES OFF &0+ 3 SECONDS AFTER

. AFTER IRHIBIT LIGHT GOES OFF, CLOSE 52.

INHIBIT LIGHT STAYS DFF.

. CLOSE 54, HEATER LIGHT GOES OFF,

. OPEN $2Z, HEATER LIGHT TURNS ON, INKIBIT LIGHT STAYS OFF,
- CLOSE $3, HEATER LIGHY GOES OFF, INHIBIT STAYS @FF.
. OPEN 33, HEATER LIBHT TURNS OX, INHIBIT STAYS OFF,

. OPEN $4, HEATER LIGHT AND INHIGIT LIGHT TURN ON.
. OPEN 1, BOTH LIGHTS GD OFF.

INHIBIT STAYS OFF,

HEATER LIGHT GDES DFF.

535-0238 [ B __ [t irem]  part no. | B fary[*sutkl DESCRIPTION OR  MATERIAL
NERT ASSY uma e |l ATZ 95 Jretoy|orice] 1p | pur @ DIVISION OF ONAN CORPORATION
TOLIRANCIS LALESS OTHIRWISE ShEcimiee | O fexn 1y 2 weid| sa | hig| od | ae Minneopolis, Minnesota
e 1 ™ A Olwer - e vt o] o [ ] TEST PROCEDURE 12V
HOLES. « « o4 00 BRLACE 3 9\;’ SAMP i oate [B-]8-T3 [sc H DLT'D P%EHEAT) e
o
R e P{ Nl el ATE I“' 539-024) ut
Lenveyanes of 1kls right is mot sntended o oihers, REL L o,

FORM 25077
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“Aos | awe : ) Gl NVISION zomE] sha | o ATt
539-0281 B |6UPSD ONG SAVE W8. OTD 4-3-77_W/CHG
HOTES:
1 PLUG 24V T.0 START-STOP 300-I0&0 (C) INTO TEST FIXTURE
"
2 APPLY 24 TD 28 viC
2! .
__]__ 5 o 3 SET ALL SWITCHES IN DPEN (0) POSITINN
- 24 T0 28VDC
. 7 4 MEASURE TIME DELAY
KL A 51 START:
& Fi CLOSE SWITCH SHOAND MEASURE TIME QELAY BETWEEN SW(TCH
B ‘ ‘ CLOSURE AND RELAY, K PICKUP. TLME MEASURED AT 8 SEC + 1SEC
START STOP 417 3T0P:
510 (GRN) ™7 (RED) OPEN SWITCH S0 AND HMEASURE TTME DELAY BETWEEN TRE SKITCH
. ’ OPENING ARD RELAY DROP OUT: TIME MEASURED AT 8 SEC t ISEC.
§ 44— g o
5 FACTORY SET TIME DELAY;
- USE LAMPS THAT ARE COMPATABLE WITH 3ot
& BATTERY OR POWER SOURCE USED FOR TEST RESET SWETCHES 1-4 (1.D.1.13 ©ON. DFF. ON. ON
REL‘H AND MEASURE TIME DELAY TIME MUST EXCEED 5 MIN
357-1056 B 37 stop
5 - e RESET SWITCHES 5-8 ¢l D 1 &y ON OFF. GN. ON
A F- ANB MEASURE TIME DELAY TIME MUST EXCEED §5 MIN
' N
300- 1060 ¢ 539-03'” (8] s 539-0371 [mim]  PART No. | g |arY DESCRIPTION OR  MATERIAL
WeET ant I ) 2% [Raag|prce, 1o | | KE DIVISION OF ONAN CORPORATION
TOLERAMCES UNLESS OTWi N3t SeIcIniD H E i 2D Y T . Minnaapolis, Minnesata
'::::!I;!M: 1““:1;""\!* 8 ‘_";ﬁs [Ar 17l et h'cronk ¢k | ;'I TEST PROCEDURE 28V
HOUA. .. .+ DSd IRaci ® ql\ A 2278 - % N L
o mEr ~ TR 1: _ e
L Cr o | A ess st AT(PROGRAM TIMER)E 539 - 0281 B
..... Redistribution or publication of this document
e by any means, is strictly prohibited.
n £ .



i . - |wr i . _weisiow [zomi] inc] cun DATC
539-0282 B - A [WAS® 3351037 G-Al- CIP6-4-79
B [was® 332 1269 4-a[-/<leiPlg-q-79
. NOTES:
1. PLUG 12 ¥ T.D. RETRANSFER/FR 300C1188 INTD TEST FIXTURE,
Y .
§1 :
22 ° 2. APPLY 12 T0 15 ¥OC.
= 12v gar 08
T DC SuPPLY 3. TURN TRANSFER ADJ TO MINIWUN (COUNTERCLOCKNISE POSITION).

4. MEASURE MINEMUM TIME DELAY.

| 4.1 TRANSFER

Cal I )
T M $LOSE SKITCH SI AND KEASURE TIME DELAY BETWEEN SWITCH
CLOSURE ANG RELAY K1 PICKUP. TIME MUST BE LESS THAN 0.5 SECOND,
RETRANSFER 5. FACTORY SET TINE DELAY:
: 5.1 TRANSFER

TURN TRANSFER A0J CLDCKNISE, CLDSE SWATCH S1. AMD MEASURE DELAY,
TIME MUST EXCEED 15 SECONDS, ADJUST FOR 2.5 0,5 SECONDS DELAY.

USE LAMPS THAT ARE CONPATABLE WITH BATTERY OR
SOURCE USED FDR TEST.

USE RELAY 30781058 FOR X1 &k K2

USE DIODE 357A4 FOR CRI & CR2

5.2 RETRANFER:
CLOSE SWETCH $2 AND MEASURE RETRANFER LED PULSE RATE. AD)
RETRANFER UNTIL LED HAS & PULSE RATE OF 16 PULSES {N A 10
SEC TLME SAMPLE. TIME DELAY 15 MIN * 10%

[
KT
iz l O | TRANSFER
K1
K2

CR2

N’

TEST CONNECTOR

@332—2[07 (a) 300-1188 SFP-0/99 F3) 1ITEM|  BART ND. | W | ary [*suek) DESCRIPTION OR  MAYERIAL
TERNINALS HERT A3y simiLas 10 % ot DD el erice|l w | pur DIVISION OF ONAN CORPORATION
332“2103 (A) ToLEnANCES UNLESS omiawist srecirin | vy lon WS weid | va | tag} gd | Minnsapelis, Minnsiota
el arncrr o Qo T8 | e it o | £} 7EST _PROCEDURE 12V
HOLES. o+ 008 apact M i e'R bt 3-24-75 i === i RETRANSFER/XFR )
e ol TS i ATSC, ATSO ¢ ATSE JE‘ 5359-0282
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b
FORM dIOTY

539 03 7[ g . LEY REVISON zonc[oolon] — man |
2 . A [WAS 12V a-cliS[cor[E-22-78
- - B |DELETED TEST CONNECTOR 4-B CORIL-22.-74 |
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AT’S WITH CONTROL PANEL GROUPS
51 THROUGH 55

Find the problem below and proceed to the page indicated. Then answer the questions in the chart on that
page either “YES” or “NO.” Refer to the number in the column and proceed to that step, ete.

INDEX

1 PROBLEM See Page

A Automatic transfer switch fails to immediately connect load-to line ‘

when generator set is not running. 70
B Automatic transfer switch fails to connect load to generator set when

set runs during test with load or during a normal power outage. 72
C Automatic transfer switch fails to start generator set during a

power outage. 74
D Automatic transfer switch fails to automatically retranster load from

generator set to line after normal power returns. Generator set

continues to run. 75
E Automatic transfer switch delays transferring load to line

until generator set stops after a power outage. 76
F Generator set starts during normal power service. 77

-G Exerciser clock does not start generator sel. 78

H Overcrank lamp does not light on overcrank condition

{AT-E only). - 79

69
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A. Automatic transfer switch fails to immediately connect

load to line when generator set is not operating. YES NO
1A, Is normal line energized and delivering rated voltage to the
line terminals of the transfer switch? 2A —
2A. s control panel disconnect plug properly inserted
into receptacle? 3A —
3A. {5 test transfer switch S1 in the NCRMAL posit_ion? 4A —
4A, Does automatic transfer switch have NORMAL and EMERGENCY
indicating lamps? 5A 9A
5A. Is the green NORMAL {amp lit? G6A 9A
GA. Are contacts K1-CS closed to connect rated voltage across
closing coil K1-CC? BA . TA
A, Repair or replace K1-CS contacts, — —
8A. Is closing coil K1-CC open circuited or is there an obstruction :
preventing transfer switch from closing? ' -— —
9A. Does automatic transfer switch have area protection equipment
or remote test switch connected to terminals TB1-4 and TB1-57? 10A 12A
10A. Jumper terminals TB1-4 and TB1-5. Does AT transfer load to line? 11A 12A
11A. Check area protection equipment or remote test switch for
malfunction (circuit must be closed for retransfer). — —
12A. ts this a three-phase AT? _ 13A 16A
13A. Jumper relay contacts K6 (3-5). Does this correct problem? 14A 16A
14A. Clean contacts K6 {3-5). Does this correct problem? — 15A

15A. Replace relay K86. — —

16A. Does AT have a retransfer time delay K107 l 17A | 20A
17A., Jumper relay contacts K4 (5-6). Does this correct problem? ' 18A 20A
18A. Clean contacts K4 (5-6). Does this correct problem? — 19A

19A. Replace relay K4. — —

20A, Are relay contacts K3 (5-6), contacts K3 (3-4) for 480- and
600-volt system, closed and making good contact? 23A 21A

21A. Clean contacts K3 (5-6), K3 (3-4) for 480- and -600-volt system.
Does this correct problem? — 22A

22A, Replace relay K3. — —

23A. Does AT have a programmed transition time delay assembly 4
: {located in rear of standard cabinet below transfer switch)? 24A 26A
24A. Does transfer switch operate if terminal TB11-1 is jumperad
to TB11-27? 25A 26A

25A. Repair or replace time delay K11. — ‘ —

10
Redistribution or publication of this document
by any means, is strictly prohibited.



A {Continued) YES NO

26A. Is transfer switch mechanically-held on generator side? 27A 31A
27A. Are generator-side main contacts of transfer switch open? . 31A 28A
28A. Jumper normally-open K2 interlock contacts (in series with K2

tripcoil). Does transfer switch operate? 29A 30A
20A, Repair or replace normally-open K2 interlock contacts. — —_
30A. Is K2 trip coil open-circuited or is trip coil mechanism

obstructed? ’ — —
31A. Is rated voltage across closing coil K1-CC? 35A 32A
32A. Does transfer switch operate if normally-closed K2-IC contacts

are jumpered? 33A 34A
33A. Repair or replace normally-closed K2-IC contacts. — -
34A, Repair or replace cutout switch K1-CS. — -
35A. Closing coil K1-GC is.open-circuited or switch mechanism is

cbstructed preventing transfer switch closure. — —
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B. Automatic transfer switch fails to connect load to
generator set when set runs during test with load

or a normal power outage. YES NO
18. Is generator output near rated voltage? 28 —
2B. Does AT have “NORMAL"” and "EMERGENCY" indicating lamps? 3B 48
3B. Is "EMERGENCY" lamp lit? 23B 1B
4B. Does AT have a transfer time delay K137 5B 8B
5B, Is time delay completed? 6B —
6B. Does transfer switch operate if terminal K13-1 is jumpered to K13-5
(jumper K13-1 to K13-2 for 480- or 800-volt system)? 7B 8B
7B, Repair or replace transfer time delay K13. — —
8B. Is transfer inhibit circuit connected to terminats TB6-11
and -127 9B 1iB
9B, Does AT transfer load if terminal TB6-11 is jumpered to
TB6-127 : 10B 1B
10B. Check for malfunction in inhibit circuit. — —
11B. Does AT have a programmed transition time
delay assembly (located in rear of standard cabinet below )
transfer switch}? 12B 14B
12B. Does transfer switch operate if terminal TB11-5 is
jumpered to TB11-67 13B 14B

13B. Repair or replace time delay K12. — —_

14B. |- Are contacts K3 (1-3), K3 {5-6) for 480- or 600-volt :
systems, closed and making good contact? 168 15B

15B. Replace relay K3. — —_—

16B. Are line-side main contacts of transfer switch open? _ 20B 17B
17B. Jumper normally-open K1 interlock contacts (in series with

K1 trip coil). Does transfer switch operate? 188 198
18B. Repair or replace normally-open K1 interlock contacts |

as needed. T — —
19B. Is K1 trip coil open-circuited or is trip mechanism

obstructed? — —
20B. | Is rated voltage across closing coil K27 - ' 26B 21B
21B. Does transfer switch operate if normally-closed K1-IC

contacts are jumpered? 228 238
228. Repair or reptace normally-closed K2-IC contacts. — —
' 23B. Is transfer switch mechanically-held on generator side? | 24B - 268
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YES NO |
| -
248, Does transfer switch operate if cutout switch K2-CS
is jumpered? 258 26B
258. Repair or replace cutout switch K2-CS. — —
26B. Closing cail K1 (CCG) is open-circuited or switch

mechanism is obstructed preventing transfer switch closure. -

ki
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C. Automatic transfer switch fails to start generator set
during a power outage. YES NO

AT-C AND AT-D (Two-Wire Start)

1C. Place automatic transfer switch selector switch 52 to

TEST. Does generator set start? 6C 2C
2C. Is selector switch on engine control in REMOTE position? 3C =
3C. Does generator set start, run and stop with switch located

on engine control? Return switch to remote position. 4C —

4C. - | Jumper TB1-B+ to TB1-RMT. Check to ensure that voltage
from GND to TB1-BMT is equal to battery rated
voltage. Does engine crank? 5C —

5C. Check circuit from TB1-B+ through AT switch 52 (1-2)
to TB1-BMT for loose connections or open circuit. — —

6C. Does AT have a start time delay K77 7C 8C
7C. Has time delay K7 completed its delay? o —
8C. Does generator set start if terminal K7-1 is jumpered

to K7-57 ocC —

aC. Replace retay K7. — —

' AT-E (Three-Wire Start)

1C. | Place automatic transfer switch selector switch S2
" to TEST. Does generator set start? 12C 2C
2C. | Has an engine overcrank occurred? Check overcrank
. buiton on AT control accessory panel. ' 3C 4C
3C. | See generator set manual. — S
4C. Jumper terminal K5-1 to K&-2. Does generator seti start
and run? - 5C . BC
5C. : Replace cranking. limiter assembly. : — —
6C: ,' Does AT have a preheat.time delay for a diesel generator :
set? 7C 10C
7C. | Has preheat time.delay completed its.delay? 8C —
8C. | Does generator set start and runif terminal TB1-H is :
jumpered to TB1-37 ) . acC ©10C
9C: | Check preheat time delay circuit for an open and replace :
time-delay if necessary. — —
10C. | Jumper contacts K4 (1-2). Does engine crank? 11C —_
11C. Replace relay K4, — —
12C. Move selector switch back to NORMAL. Does AT have
automatic exercise clock? 13C |} 15C

Redistribution or publication of this document
14 by any means, is strictly prohibited.



C. {Continued) N YES | NO W

W - I /= P
13C Does generator start and run if exerciser contact M1-4
is jumpered to M1-57? 14C 15C
140. Replace the microswitch on the exerciser ¢lock or

replace exerciser clock. — -

15C. Does AT have a start time delay relay K77 . 16C i7C
16C. Has time delay K7 completed its delay? 17C -
17C. Does generator set start if terminal K7-1 is jumpered .

to K7-57 18C —

18C. Repiace relay K7. — —_

D. Automatic transfer switch fails to automatically retransfer load

from generator set to line after normat power retums. S
Generator set continues fo run. : YES _NO
1D. Is control panel disconnect plug inserted completely into
receptacle? 2D —
2D. | Is test transfer switch S1 in closed (NORMAL) position? 3D —
3D. Is rated AC voltage present at transfer switch line terminals? 4D .=
4D. Does automatic transfer switch have area protection equipﬁwent or .
remole 1est switch connected to terminals TB1-4 and TB1-57 5D 7D
5D. Jumper terminals TB1-4 to TB1-5. Does automatic transfer switch
retransfer load to line (at end of retransfer time delay if used)? 6D 7D
aD. Check area protection equipment or remote test switch for — —
malfunction {circuit must be closed for retransfer).
7D. ts automatic transfer switch a 3-phase AT? 8D 10D
8D. Is rated AC voltage (nominal 220 with 480- or 600-volt system)
present between terminals K10-6 and K10-87 10D 9D
9D, Replace phase protection relay K6. ‘ — -
10D. Does AT have a retransfer time delay reiay K107 11D . 13A
11D. Has motor timer completed time delay period? Time delay expired :
if AC voltage is present between terminals K10-6 and K10-7. 16A 12D
12D. Replace motor timer if it is stalled (does not time out). - -
_ It Redistribution or publication of this document
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E. Automatic transfer switch delays transferring load to line

until generator set stops after a power outage. YES NO
1E. Does AT have a retransfer time delay K107 2E 5E
2E. Has time delay completed delay period? Time delay expired if

AC voltage present between terminals K10-6 and K10-7 {(with

generator set running—K4 energized). 3E —
3E. Does transfer switch retransfer load to line if terminal K10-8 is

jumpered to K10-77? 4E 5E
4E. Repair or replace retransfer time delay K10. — —

5E. " Do relay contacts K3 (5-6), contacts K3 {3-4) for 480- or
6800-volt system, close when the normal source voltage returns? B6E 7E

6E. Clean K3 contacts. Does this correct problem? — 7E

7E. Replace relay K3. - -
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F. Generator set starts during normal power service. YES NO

iF. Is operation selector switch S1 positioned at NORMAL? 2F. —
2F. Is control panel disconnect plug inserted completely

into receptacle? 3F —
3F. Does automatic transfer switch have an exerciser clock? 4F 5F
4F. Is exerciser clock turned to exercise period? — 5F
5F. - Is rated AC voltage present at transfer switch line terminals? 6F —
BF. Does AT have voltage sensor modification? TF 9F
7F. Record pick-up voltage dial settings with small pencil marks

on the modules. Turn the pick-up voltage knobs to 80 or below.
Does generator set stop (after time delay if applicable)?
After test, return knobs to original settings. BF oF

8F. Recheck the normal line voltage and output voltage of
transformer for voltage sensor modification for lower

than normal readings. Make sure voltage sensors are set for
correct pick-up voltage. — —

aF. s automatic transfer switch a 3-phase AT? 10F 12F
10F. Is phase protection relay K6 energized and the contacts
: K6 (3-5) closed and making good contact? 12F 11F
11F. Replace phase protection relay K8&. - — —
12F. Does AT have a start time delay K77 . | " 13F 14F
13F. Measure for rated AC veoltage (nominal 220 volts with 480-

- or 800-volt system) from terminal K7-L1 to K7-L2. [f present,
repair or replace start time delay relay K7. — -

14F. is start-stop relay K7 energized and are contacts K7 T
{1-5) open? o — 15F

15F. Replace start-stop relay K7. _ — —
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G. Exerciser clock does not start generator set. YES NC
1G. Does exercisar motor timer M1 operate? 2G 158G
2G. Is operation selector switch 52 at NORMAL? 3G —
3G. Has overcrank condition occurred? — 4G
4G. Does generator set have two-wire starting? 5G 6G
5G. Are contacts M1 {3-5) closed and making good contact to put
battery valtage on TB1-BMT terminal during exerciser period?
- See instructions for exercise clock adjustments. — 116G
6G. Are contacts M1 (4-5) open and M1 (3-5) closed during exerclse period?
See instructions for exercise clock adjustments. G 16G
7G. Jumper terminal K5-1 to K5-2. Does generator set start
and run? 8G 9G
8G. Rg.place cranking limiter assembly. — —
9G. Does AT have a preheat time delay for a diesel
generator set? 10G 13G
10G. Has preheat time delay completed its delay? 11G —
11G.. Does generator set start and run if terminal TB1-H is
jumpered to TB1-37 12G 13G
12G. Check preheat time delay circuit for an open and replace
" time delay if necessary. : — —
13G. | Jumper contacts K4 (1-2). Does engine crank? 14G —
14G. Replace relay K4. — —
15G. Repiace the exerciser clock. —_ —
16G. Replace the microswitch on the exerciser clock or repiace
_exerciser clock. — —

18
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H. Overcrank lamp does not light on overcrank condition

{AT-E only). YES NO -
1H. Has overcrank reset button popped out on control

accessory panel? 2H —
2H. Is battery voltage present between terminals

TB6-1 and TB6-97? 3H 4H
3H. Check wire connections at overcrank lamp.

Replace lamp if burned out. - —
4H. Check cranking limiter K5 and replace if necessary. — —
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