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GENERAL INFORMATION

ONAN SERVICE MANUAL

This manual contains a detailed operation descrip-
tion, adjustments, repair, troubleshooting informa-
tion and wiring diagrams of all 30 through 400 ampere
automatic transfer switches. Whenever
troubleshooting or planning a repair, remember the
electric generating set, automatic transfer switch and

commercial source are all interdependent. Take all
the necessary and normal safety precautions and
then decide whether the automatic transfer switch,
generating set or commercial power source is the
source of problems. A troubleshooting section is
included in this manual.

MODEL NUMBER SYSTEM

Following is a typical model
planations of the different parts.

number with ex-

ATUC A 225-4X /1110 B
T TT T IThT
3 4 5 6 7

1 2

1. Series ldentification

ATUC - two-wire start, 24 volts.
ATUD - two-wire start, 12 volts.
ATUE - three-wire start, 12 volts.

“U” indicates UL listing.
2. Transfer Switch and Cabinet
Combination Code.

3. Current Rating (amperes).

4. Voltage Code

1 - 120 volts, single phase, 60 Hz.
2 - 240 volts, single phase, 60 Hz.
3 - 120/240 voits, single phase,
three wire, 60 Hz.
4 - 120/208 volts, three phase,
four wire, 60 Hz.
4X - 277/480 volts, three phase,
four wire, 60 Hz.
5D - 120/240 volts, three phase,
four wire, delta, 60 Hz.
9X - 347/600 volts, three phase,
four wire, 60 Hz.

For 50-hertz operation, number “5” prefix is used. . .example
is 54X.

5. Control Accessory GroUp

Groups 11 Through 15*

Group

Accessory 11 | 12 | 13 | 14 15
Start-Stop Time Delay X X X X P
Transfer Time Delay P P P X P
Retransfer Time Delay W X X X P
Battery Charger Module X X X X P
Battery Voltage Sensor W W W X P
Undervoltage Sensor (all lines) X X X X X
Overvoltage Sensor (line) W W ) X P
Exerciser Clock W X X X w
Manual Retransfer Switch W W X W X
Preheat Time Delay W W W \ P

Supplied standard.
Plug-in module package available.
Wire-in package available.

STX
(]|

* - Include 2-amp charger, normal-test switch, with load—without load selector switch,
disconnect plug, area protection terminals, cranking limiter on AT-E only, and engine start-run signal.
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Groups 51 Through 55*

Group

Accessory 51 L 52 T 53 I 54 1 55
Preheat Time Delay W W w w w
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

X = Supplied standard.
W = Wire-in package available.
* - Include voltage sensing relays, normal-test switch, disconnect plug, area protection terminais,
cranking limiter on AT-E_only and engine start-run contacts.
6. Meter-Lamp Combination
, Group
Accessory 01 [02 [03]0a {05 06|07 o8 ]o9[10]11 12|13 |14 |15 |16
Charge Ammeter XX XXX |IX]IX|IX[X]IXIX XX |X[|X X
Overcrank Lamp (AT-Eonly) | X | X | X I X [ X | X I X [ X I X IXIX X | X | X |X|X
Normal-Emergency Lamps (W | X [W [ X | W | X wWiXx[wix|w|x]wix |w]|X
Battery Voltage Lamps WIWIX | X[WIWIX[XIWIWIX [ X[WIWIX[X
AC Voltmeter X | XX ] X
Full Meter Panel* X | X | X | X
Running Time Meter X [ XXX

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

* - Includes voltmeter, ammeter(s), running time meter, frequency meter and current transformer.

7. Specification Letter
Advances with production modification.

Throughout the text, front of the automatic transfer switch is the door
side. Left and right are determined when facing the cabinet doors.
Metric equivalent of U.S. customary unit is given in parentheses
where applicable.




OPERATION DESCRIPTION

This detailed operation description is intended as an
aid in understanding and servicing the automatic
transfer switch. For a simple explanation of the
automatic transfer switch’s functions and descrip-
tions of various components, see the operator's
manual.

Two operation descriptions are given, one for
automatic transfer switches with relay-type control
accessory panels (see AT's WITH CONTROL PANEL
GROUPS 51 THROUGH 55), and one for those with
modular-type control accessory panels (see AT’s
WITH CONTROL PANEL GROUPS 11 THROUGH
15). Follow the appropriate description. Individual
accessory items are discussed after the basic opera-
tion description of each type control accessory panel.

The schematic wiring diagrams for the automatic
transfer switches are divided into three groups:
meter-lamp panel, control accessory panel, and

transfer switch cabinet. Each diagram is also divided
into three parts: a pictorial wiring diagram, a
schematic and a parts list.

Wiring diagrams referenced in the operation description are shown
at the end of this section. Operation description covers begin Spec
B automatic transfer switches.

If you wish to follow the schematic diagrams as
operation is described, note that you have to use and
follow all three schematic diagrams. Numbers of the
wiring diagrams will be noted in the description.

The operation description is for an automatic transfer switch with a
mechanically held transfer switch on line side only. Mechanically
held transfer switches on both line and generator side operate
much the same.

AT’S WITH CONTROL ACCESSORY PANEL GROUPS 11 THROUGH 15

NORMAL OPERATION

Under normal conditions the commercial line
supplies the power to the load through the closed K1
contacts—lines A, B and C shown in the schematic
diagram 626C0106. 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 contactIC,
terminal W of receptacle J1. Terminal J1-W connects
to terminal W of disconnect plug P1 (drawing
626D0138) 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 626C0106). J1-Y 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 heid in that
position until the trip coil is energized. '

Battery Charging

The transfer switch line side K1 terminals A and B
feed J1 receptacle terminals X and Y (drawing
626C0106) and P1 plug terminals X and Y (drawing
626D0138) 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-volt battery charging.

For 12-volt battery charging, transformerterminal T1-
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
battery charger module rectifies and regulates the DC
output voltage to float-charge the cranking battery.

Positive output terminal 1 on module 6 supplies
charging current through TB6-2 (drawing 626C0106),
TB7-2 (drawing 626C0164) through the ammeter
M11, TB7-1 (drawing 626C0106), TB6-1 (drawing
626D0138) to 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 OUTAGE

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 626C0106), disappears.
Voltage at terminals T2-X1 and T2-X2 goes to zero
(drawing 626D0138). With zero input voltage to
voltage sensor module 1, contacts 8-10 open to
deenergize line interposing relay K3. Relay contacts
K3 (2-8) close, K3 (1-7) close, and K3 (6-9) open.
Contacts K3 (1-7) close the circuit to terminal 9 of
start-stop time delay module 7. After an adjustable
time delay, the start-stop time delay module 7 closes
the circuit between terminals 12 and 22 to apply
battery voltage to the remote terminal (RMT).

Two-Wire Starting

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

Three-Wire Start

The B+ on the remote terminal feeds terminal 10 on
the 2 to 3 wire start converter plug-in module 9. With
battery positive on terminal 10, the 2 to 3 wire
converter closes the circuit between terminals 15 and
4 grounding output terminal 3. The generator set
starts and runs.

The generator output voltage to transfer switch K2
(drawing 626C0106) terminals A and B through TB7-6
and -7, TB6-6 and -7 (drawing 626D0138) energizes
the primary of stepdown transformer T3. Transformer
T3 terminals X1 and X2 feed a nominal 40 volts into
voltage sensor module 4 terminals 12 and 15. When
this output voltage exceeds the set point of the
voltage sensor module 4, the solid state switch (8-10)
closes the circuit through module 8 (12-22), module 5
(16-18) to the battery positive line to energize
generator interposing relay K4. The circuit from
generator side terminal A through TB7-6 (drawing
626C0106), TB6-6 (drawing 626D0138) is closed
through K4-4 and -7, K3-2 and -8, TB6-8, TB7-8
(drawing 626C0106), 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 contact K1-IC. Contact K1-
IC energizes the K2 closing coil from generator side
terminal B to close the main K2 contacts connecting
the load to the generator side.

The AC running time meteris energized wheneverthe
__generator set operates. Generator line A (drawing
626C0106) supplies power through TB7-6 (drawings
626C0106 and 626C0164), to running time meter M12-
1. Generator line C (drawing 626C0106) supplies

power through TB7-9 (drawings 626C0106 and
626C0164), to running time meter M12-2,

Momentary Power Outage
A very short duration power outage ordip on normal

line voitage can drop line interposing relay K3
(drawing 626D0138). Contacts K3 (1-7) ciose to
signal the start-stop time delay module 7 to start
timing. However, if the voltage dip or power outage is
shorterthan the time delay and the start-up time of the
generator set, normally closed contacts K4 (2-8) will
bypass any time delay in retransfer to reenergize relay
K3 through the voltage sensors to keep the load on
the normal line. Contacts K3 (1-7) open to reset the
start-stop time delay.

AREA PROTECTION

Onan automatic transfer switches have provisions for
connecting area protection equipment. The normally
closed output terminal of the area protection equip-
ment connects to TB1-4 and -5 (see drawing
626D0138). A jumper between TB1-4 and -5 must be
removed during wiring connections before the
protection equipment will operate the circuit.

The area protection equipment opens the circuit
between TB1-4 and -5 which removes the AC input
voltage from voltage sensor module 1 (12-15).
Voltage sensor module 1 opens the circuit through
contacts (8-10) to drop line interposing relay K3.

Relay contacts K3 (1-7) close to energize start-stop
time delay module 7. After the time delay period,
module 7 contacts (12-22) close to connect B+ to the
remote line (RMT) which signals the generator set to
start.

Relay contacts K3 (6-9) open, K3 (2-8) close to
prepare the transfer of the load from the line to the
generator set. The generatorvoltage sensor module 4
contacts (8-10) close to energize relay K4. Contacts
K4 (4-7) energize the K1 trip coil by completing the
circuit from generatorsideline A (drawing 626C0106)
through TB7-6, TB6-6 (drawing 626D0138), K4 (4-7),
K3 (2-8), TB6-8, TB7-8 (drawing 626C0106), K1
mechanically held contact, K1 trip coil (TC) to
generator side line B. .

The K1 trip coil releases the mechanical latch K1 to
open the power contacts. The load is removed from
the line and contacts K1-IC close completing the
circuit to energize K2 coil. K2 power contacts closeto
connect the load to the generator set.

When the area protection equipment closes the
circuit between TB1-4 and -5 (drawing 626D0138)
again, the voltage sensor module 1 closes a circuit
through terminals 8 and 10 to pick up line interposing
relay K3 again as described in Restoration of Normal
Line.

RESTORATION OF NORMAL LINE

When the normal line power returns, it energizes
stepdown transformer T2 (drawing 626D0138).
Transformer T2 output voltage terminals X1 and X2
feed voltage sensor module 1 terminals 12 and 15
through area protection terminals TB1-4 and -5.



When the line voltage reaches normal, voltage sensor
module 1 contacts (8-10) close to energize relay K3
through transfer bypass plug module 8 (1-6), module
5 (8-4), and switch contacts S1 (3-2). Normally closed
contacts K3 (1-7) open to remove battery positive
from start-stop time delay module 7 which initiates
the time delay in stop. Also, contacts K3 (6-8) close

the circuit from plug P1 terminal W, receptacle J1-W'

(drawing 626C0106), 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 close to
connect the load to the line.

The generator set continues to run until the start-stop
time delay (drawing 626D0138) times out to open the
circuit to module 7 contacts (12-22) to remove B+
from the remote (RMT) line. If the generatorsetisa3-
wire start, 2 to 3 wire converter module 9 removes
ground from TB1 terminal 3 and puts ground on TB1
terminal 2 to stop the generator set.

SIMULATION OF POWER OUTAGE

To ensure that the equipment is ready to performifan
actual power outage occurs, the operator shouid
periodically simulate a power outage to keep the fuel
system filled and battery charged. The Onan
automatic transfer switch has two switches to provide
achoice of testing or exercising the generator set with
load or without load.

Without Load

To test the generator set without load, place selector
switch S2 in the “WITHOUT LOAD” (closed) position
(drawing 626D0138). 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) to the remote (RMT) line. This signals the
generator set to start and run unloaded as long as the
switch is in the “TEST” position. To stop the
generator set, return the test switch to the “NORMAL”
position.

With Load

To test the generator set under actual operating
conditions, set selector switch S2 to the “WITH
LOAD?” position, then move the testtransfer switch S1
from “NORMAL" position to “TEST"” position. Relay
contacts K3 (1-7) close to energize the start-stop time
delay module 7. At the end of the time delay period,
module 7 contacts (12-22) close to energize the
remote terminal (RMT).

As the generator set comes up to speed, stepdown
transformer T3 energizes undervoltage sensor
module 4 to close circuit through contacts (8-10) and
pick up generator interposing relay K4. Contacts K4
(4-7) close the circuit through K3 (2-8), TB6-8
(drawing 626C0106), TB7-8, K1 contact which is now
being held closed by the mechanically held
mechanism, trip coil K1-TC, and energizes K2

through the normally closed K1-IC transfer switch
contacts. K1 contacts open to disconnect the load
from the normal line and the K2 contacts close to
connect the load to the generator side.

To end the test and retransfer the load back to the
normal line, move the test switch S1 to “NORMAL”
(drawing 626D0138). Line interposing relay K3 picks
up through voltage sensor module 1 or sensor
modules 1, 2 and 3. Relay contacts K3 (2-8) open,
break the circuit through TB6-8 (drawing 626C0106)
and TB7-8 to deenergize the K2 transfer switch coil.
Relay contacts K3 (1-7) (drawing 626D0138) open to
deenergize start-stop delay module 7 which initiates
stopping. Relay contacts K3 (6-9) close the circuit
through plug P1-W, receptacle J1-W (drawing
626C0106), K2-IC contacts and K1-CS contacts to
energize the K1 closing coil. The K2 power contacts
open to disconnect the generator from the load and
K1 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 disconnects the K1 closing coil (CC). Start-stop
time delay module 7 contacts (12-22) (drawing
626D0138) open after the time delay signaling the
generator set to stop.

EXERCISER CLOCK

The exerciser clock starts and stopsthe generator set
automatically for periodic test operations. Drawing
626D0145 shows the exerciser clock M1 motor circuit
connected to stepdown transformer T1 terminals X4
and X5. Transformer T1 primary connects to the line
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 S2 in the “WITHOUT LOAD” position, the
exerciser clock closes contact M1 (3-5) to complete
the circuit from B+ through switch contacts S1 (2-3),
M1 (3-5), S2 (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 S2inthe “WITHLOAD?” position,
exerciser clock contacts M1 (4-5) open the circuit to
remove battery positive from line interposing relay
K3. Reiay K3 drops out the same as it doesifthereisa
power outage and the generator set starts and runs as
fong as the exerciser clock contact remains open.
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(drawing 626C0108) to line B. Transformer T11-X1
and -X2 supplies approxmately 40voltsto light green
normal lamp DS11.

When the standby generator set supplies powerto the
load, itenergizes transformerT12 from generator side
line A (drawing 626C0106) through TB7-6, TB6-6
(drawing 626D0145), contacts K4 (4-7), K3 (2-8), TB6-
8 (drawing 626C0106), TB7-8 (drawing 626C0164),
through T12 primary back through TB7-12 (drawing
626C01086), through K1-1C, to line B of generator. The
secondary of T12 (drawing 626C0164) lights red
emergency lamp DS12. Both lamps are 56-volt lamps
operating on 40 volts.

TIME DELAY TRANSFER

The transfer time delay module 8 plugs into position 8
of the control accessory panel. The transfer time
delay module delays the load pickup for an adjustable
0.5 to 10 seconds after the generator set starts. When
the generator set starts, generator lines A and B
(drawing 626C0106), through TB7-6 and -7, TB6-6
and -7, energize stepdown transformer T3 (drawing
626D0145) which supplies a nominal 40 volis to
voltage sensor module 4 (12-15). Voltage sensor
module 4 contacts (8-10) close the circuit through
generator interposing relay K4 coil to terminal 12 of
transfer time delay module 8. Battery positive voltage
feeds through terminals 18 and 16 of the voltage
regulator module 5 to module 8 terminal 22. Module 8
delays closing of solid state switch A8 (12-22) to
energize relay K4. Relay contacts K4 (4-7) close the
circuit through relay contacts K3 (2-8), TB6-8 (draw-
ing 626C0106), TB7-8, K2 closing coil and contacts
K1-1C to energize the K2 coil fortransfer of the |oad to
the generator side.

BATTERY VOLTAGE SENSOR

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

Drawing 626D0145 shows the ground lead connec-
ting 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 (626C0106), TB7-3 (626C0164), DS14, TB7-
5 (drawing 626C0106), TB6-5 to ground. Contacts
connected to TB2 terminals 1 and 2 close (drawing

626D0145). Contacts connected to TB2 terminals 2
and 3 open. If the battery charger has failed to charge,
the battery voltage will drop below the battery voltage
sensor setting and it lights the fow battery voltage
lamp DS13, through a circuit from moduie 10 contact
17, TB6-4 (drawing 626C0106), TB7-4 (drawing
626C0164), DS13, TB7-5 (drawing 626C0106), and
TB6-5 to ground. The battery voltage sensor closes
the contacts connected to TB2 terminals 4 and 5
(drawing 626D0145) and opens the contacts con-
nected to TB2 terminals 5 and 6 to indicate a low
battery voltage condition.

AC OVERVOLTAGE SENSOR

Overvoltage sensors monitor the commercial line and
start the generator set in case the commercial line
exceeds the set voltage. Drawing 626D0145 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 todrop relay K3. Contacts K3 (1-7) close to
energize the start-stop time delay module 7. Time
delay module 7 contacts (12-22) close to energize the
remote line (RMT) 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 626C0106), TB7-8, relay coil K2, contact K1-
IC 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 between ter-
minals (8-10) to drop relay K6 (drawing 626D0145).
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.

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
626C0106 shows the K1 auxiliary contacts 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 a normally open
contact connecting to terminal block TB9 terminals 4
and 5 and a normally closed contact connecting to
terminals 5 and 6.



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—lines A, B, and C shown in schematic
626C0106. The closing coil CC of transfer switch K1is
originally energized from terminal A on the line side
through: the closing coil CC, normally closed K1
contact CS, normally closed K2 contacts IC, terminal
W of receptacle J1. Terminal J1-W connects to
terminal W of disconnect plug P1 (drawing 626C0071)
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
626C0106) 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.

POWER OUTAGE

When a power outage occurs (normal line), voltage
from lines B and C (drawing 626C0106), through
disconnect plug terminals Y and Z disappears (draw-
ing 626C0071). Relay K6 is deenergized and contacts
K6 (3-5) open. Relay K3 is deenergized, contacts K3
(5-6) open and contacts K3 (1-3) close.

Two-Wire Starting

Relay K7 is deenergized, contacts K7 (1-5) close to
connect battery positive voltage from TB1-B+ to the
remote start terminal (TB1-RMT). The generator set
starts and runs.

Three-Wire Starting

Relay K7 is deenergized (drawing 626C0171), con-
tacts K7 (3-5) open and contacts K7 (1-5) ciose to
connect battery ground from TB1-1, through selector
switch S2, M1 (4-5), K7 (1-5), K4 (1-2), K5 (1-2), TB1-
H, and to TB1-3. The generator set starts and runs.

Generator output voltage from generator line B
(drawing 626C0106), completes a circuit through
TB7-7, TB6-7 (drawing 626C0071), resistor R4, relay
K4, TB6-12, TB6-11, TB6-6, TB7-6 (drawing
626C0106), and to generator line A. Relay K4 is
energized and contacts K4 (3-4) close. Transfer
switch tripping coil K1-TC is energized from
generator line B (drawing 626C0106), through
normally-open K1 contacts, TB7-8, TB6-8 (drawing
626C0071), contacts K3 (1-3), K13 (5-L3), closed K4
contacts (3-4), TB6-6, TB7-6 (drawing 626C01086), to
generator line A. The K1 trip coil operates to release
the mechanically held mechanism and to close
contacts K1-1C. Contacts K1-IC 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.

AREA PROTECTION

Onan automatic transfer switches have provisions for
connecting area protection equipment. The
normally-closed output terminal of the area protec-
tion equipment connects to terminals TB1-4 and -5
(see drawing 626C0071). Ajumper 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 relays K3 and K7. Relay K3 is deenergiz-
ed, contacts K3 (5-6) open and contacts K3 (1-3)
close. .

Two-Wire Starting

Relay K7 is deenergized, contacts K7 (1-5) close to
connect battery positive voltage from TB1-B+ to the
remote start terminal (TB1-RMT). The generator set
starts and runs.

Three-Wire Starting

Relay K7 is deenergized (drawing 626C0171). Con-
tacts K7 (3-5) open and contacts K7 (1-5) ciose to
connect battery ground from TB1-1, through selector
switch S2, M1 (4-5), K7 (1-5), K4 (1-2), K5 (1-2), TB1-
H, and to TB1-3. The generator set starts and runs.

Generator output voltage from generator line B
(drawing 626C0106), completes a circuit through
TB7-7, TB6-7 (drawing 626C0071), resistor R4, relay
K4, TB6-12, TB6-11, TB6-6, TB7-6 (drawing
626C0106), and to generator line A. Relay K4 is
energized and contacts K4 (3-4) close. Transfer
switch tripping coil K1-TC is energized from
generator line B (drawing 626C0106), through
normally-open K1 contacts, TB7-8, TB6-8 (drawing
626C0071), contacts K3 (1-3), K-13 (5-L3), closed K4
contacts (3-4), TB6-6, TB7-6 (drawing 626C0106), to
generator line A. The K1 trip coil operates to release
the mechanically-held mechanism and to close con-
tacts K1-1C. Contacts K1-IC energize the K2 closing
coil from generator side terminal B to close the main
K2 contacts connecting the load to the generator
side.

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



RESTORATION OF NORMAL LINE

When the normal line returns, a circuit is complete
from normal line B, to terminal Y of receptacle J1
{drawing 626C0106), disconnect plug terminal P1-Y
(drawing 626C0071), relay K6, terminai P1-Z, recep-
tacle terminal J1-Z (drawing 626C0106) and to nor-
mal line C. Relay K6 is energized and closes contacts
K6 (3-5) (drawing 626C0071).

A circuit is now complete from the disconnect plug
terminal P1-Y through test transfer switch S1 (2-1),
TB1-4 and -5, K6 contacts (3-5), K10 (7-8) and K9 (7-
8), relays K3 and K7, disconnect plug terminal P1-X,
terminal J1-X (drawing 626C0106) and to normal line
A. Relay K3 is energized (drawing 626C0071), opens
contacts K3 (1-3) and closes contacts K3 (5-6). Open
contacts K3 (1-3) break the circuit to TB6-8 and to
TB7-8 (drawing 626C0106) to deenergize the K2
closing coil. Power from normal line B (drawing
626C0106) completes a circuit through receptacle
terminal J1-Y, plug terminal P1-Y (drawing
626C0071), closed contacts K3 (5-6), disconnect plug
terminal P1-W, receptacle terminal J1-W (drawing
626C0106), closed contacts K2-IC, K1-CS, closing
coil K1-CC, to normal line A. Transfer switch contacts
K2 open to remove the generator from theload and K1
contacts close to connect the load to the commercial
power line.

Two-Wire Stopping
Relay K7 is energized and opens contacts K7 (1-5) to
remove battery positive (B+) from the remote (RMT)

terminal and stop the generator set. See drawing
626C0071.

Three-Wire Stopping

Relay K7 is energized, opens contacts K7 (1-5) and
closes contacts K7 (3-5) to place battery ground on
the TB1-2 terminal and stop the generator set (draw-
ing 626C0171).

SIMULATION OF POWER OUTAGE

To ensure the equipment is ready to assume load
properly if an actual power outage occurs, the
operator should periodically simulate a power outage
to keep the fuel system filled and battery charged.
Opening test transfer switch S1 breaks the circuit
from line B (drawing 626C0106), terminal Y of recep-
tacle J1, terminal Y of disconnect plug P1 (drawing
626C0071), through switch S1, TB1-4 and 5, contacts
K6 (3-5), K10 (7-8), relay K3, terminal P1-X, J1-X
(drawing 626C0106), to line A. Relay K3 is deenergiz-
ed, contacts K3 (1-3) close and contacts K3 (5-6)
open.

Two-Wire Starting

Relay K7 is deenergized, contacts K7 (1-5) close to
connect battery positive voltage from TB1-B+ to the
remote start terminal (TB1-RMT). The generator set
starts and runs.
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Three-Wire Starting

Relay K7 is deenergized (drawing 626C0171). Con-
tacts K7 (3-5) open and contacts K7 (1-5) close to
connect battery ground from TB1-1, through selector
switch S2, M1 (4-5), K7 (1-5), K4 (1-2), K5 (1-2), TB1-
H, and to TB1-3. The generator set starts and runs.

Generator output voltage from generator line B
(drawing 626C0106), completes a circuit through
TB7-7, TB6-7 (drawing 626C0071), resistor R4, relay
K4, TB6-12, TB6-11, TB6-6, TB7-6 (drawing
626C0106), and to generator line A. Relay K4 is
energized and contacts K4 (3-4) close. Transfer
switch tripping coil K1-TC is energized from
generator line B (drawing 626C0106) through
normally-open K1 contacts, TB7-8, TB6-8 (drawing
626C0071), contacts K3 (1-3), K13 (5-L3), closed K4
contacts (3-4), TB6-6, TB7-6 (drawing 626C0106), to
generator line A. The K1 trip coil operates to release
the mechanically-held mechanism and to close con-
tacts K1-IC. Contacts 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.

To end the test, move test transfer switch S1 back to
“NORMAL” (drawing 626C0071). A circuit is now
complete from the disconnect plug terminal P1-Y
through test transfer switch S1 (2-1), TB1-4 and -5, K6
contacts (3-5), K10 (7-8) and K8 (7-8), relays K3 and
K7, disconnect plug terminal P1-X, terminal J1-X
(drawing 626C0106) and to normal line A. Relay K3 is
energized (drawing 626C0071) and opens contacts
K3 (1-3) and closes contacts K3 (5-6). Open contacts
K3 (1-3) break the circuit to TB6-8 and to TB7-8
(drawing 626C0106) to deenergize the K2 closing
coil. Power from normal line B (drawing 626C0106)
completes a circuit through receptacie J1-Y, plug
terminal P1-Y (drawing 626C0071), closed contacts
K3 (5-6), disconnect plug terminal P1-W, receptacle
terminal J1-W (drawing 626C0106), closed contacts
K2-1C, K1-C8, closing coil K1-CC, to normal line A.
Transfer switch contacts K2 open to remove the
generator from the load and K1 contacts close to
connect the load to the commercial power line.

Two-Wire Stopping

Relay. contacts K7 (1-5) open to remove battery
positive (B+) from the remote (RMT) terminal and
stop the generator set. See drawing 626C0071.

Three-Wire Stopping

Relay contacts K7 (1-5) open and K7 (3-5) close to
place battery ground on the TB1-2 terminal and stop
the generator set (drawing 626C0171).

EXERCISER CLOCK
For AT-C and AT-D Models

The exerciser clock starts and stopsthe generator set
automatically for periodic test and exercise



operations without load. The exerciser clock is
connected to commercial power lines A and B
through disconnect plug terminals X and Y. See
drawing 626C0075. With 480- and 600-volt systems,
the exerciser is connected to a stepdown transformer.

Cam-operated switch contacts M1 (3-5) connect
battery positive (B+) to the remote start terminal
(RMT). M1 contacts are shown in the normal position.
After the operator selects the desired exercise
periods, the exerciser clock automatically exercises
the generator set.

For AT-E Models

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 commercial power lines A and B through
disconnect plug terminals X and Y. See drawing
626C0175. With 480- and 600-volt systems, the exer-
ciser is connected to a stepdown transformer.

Cam-operated switch contacts M1 (5-3) connect
battery ground from TB1-GND, through selector
switch S2 (1-5), to contacts K4 (2-1), K5 (1-2), TB1-H,
and to TB1-3. 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.

START TIME DELAY

The timer K7 operates on AC voltage and delays
starting of the generator set if apoweroutage occurs.
It is adjustable from 1 through 300 seconds. See
drawing 626C0075. On 480- and 600-voit systems, a
stepdown transformer (to 120 volts) is used to operate
the time delay.

During a power outage, power from disconnect plug
terminal P1-X, P1-Y, contacts K6 (3-5) and closed K4
contacts disappears. Upon deenergization, relay K7
begins its time delay. With two-wire starting, contacts
K7 (1-5) close to connect battery voltage (B+) to the
remote start terminal. With three-wire starting, con-
tacts K7 (1-5) close to connect battery negative (B-)
to TB1-H and TB1-3 (see drawing 626C0175). The
generator set starts and runs.

TRANSFER TIME DELAY

This time delay operates on generator AC voltage and
delays transfer of the load to the generator after the
generator set starts (drawing 626C0075). It is ad-
justable from 1 through 300 seconds.

Once the generator set starts, a circuit is completed
from generator line A (drawing 626C0106), TB7-6,
TB6-6 (drawing 626C0075), TB6-11, TB6-12, relay K4,
resistor R4, TB6-7, TB7-7 (drawing 626C0106), to
generator line B. Relay K4 is energized (drawing
626C0075) and closes contacts K4 (3-4).
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A circuit is now complete from TB6-6, through
contacts K4 (3-4), transfer time delay K13, TB6-7,
TB7-7 (drawing 626C0106), to generator line B.
Transfer time delay K13 is energized and starts its
time delay cycle. After the time delay, contacts K13
(1-5) close completing a circuit through normally-
closed K3 contacts (1-3), TB6-8, TB7-8 (drawing
626C0106), K2 closing coil and contacts K1-IC to
energize the K2 coil for transfer of the load to the
generator side.

RETRANSFER TIME DELAY

Operating on commercial power, this time delay
starts timing upon energization and delays retransfer
of the load from the generator set to the line. When a
power outage occurs, relays K6 and K3 are deenergiz-
ed (drawing 626C0075). The generator set starts and
energizes retay K4 which opens contacts K4 (5-6) and
K4 (1-2). :

When commercial line power resumes, relay Ké is
energized and closes contacts K6 (3-5). A circuit is
complete from line A, receptacle terminal J1-X (draw-
ing 626C0106), plug terminal P1-X (drawing
626C0075), K10 retransfer time delay motor, contacts
K10 (TDO), contacts K6 (3-5), TB1-4 and -5, test
transfer switch S1, disconnect plug terminal P1-Y,
terminal J1-Y (drawing 626C0106), to line B. Time
delay relay K10 is energized (drawing 626C0075).
After the time delay period expires (adjustable from 2
through 60 minutes), retransfer time delay motor
closes contacts K10 (7-8) to complete the circuit to
energize relay K3. Relay contacts K3 (1-3) open and
K3 (6-5) close to initiate load transfer from the
generator set to the normal line.

STOP TIME DELAY

When the load is transferred to commercial power
after normal power is restored, the stop time delay
allows the generator set to run a few minutes,
adjustable from 2 to 60 minutes, without load before
shutdown to promote engine cooling and
temperature stabilization.

Returning commercial power completes a circuit
from line A (drawing 626C0106), receptacle terminal
J1-X, P1-X (drawing 626C0075), stop time delay
motor K9, contacts K9 (TDO), K10 (7-8), K6 (3-5),
TB1-4 and -5, test transfer switch S1, disconnect plug
terminal P1-Y, J1-Y (drawing 626C0106), to line A.
Stop time delay motor K9 is energized (drawing
626C0075). After the time delay period expires (ad-
justable from 2 through 60 minutes), time delay motor
closes contacts K9 (7-8) to complete the circuit to and
energize relay K7. Contacts K7 (1-5) open stopping a
two-wire start generator set by removing B+ from the
RMT terminal. Contacts K7 (1-5) open and K7 (3-5)
close (drawing 626C0175) to remove battery ground
from TB1-H and 3, and place battery groundon TB1-2
to stop a three-wire start generator set.



NORMAL AND EMERGENCY LAMPS

The green normal and red emergency lamps indicate
which power source is supplying power to the load.
During normal operation, the line supplies power
from line A (drawing 626C0106), to TB7-11 (drawing
626C0164), to transformer T11 primary, back through
TB7-10 (drawing 626C0106), contacts K2-1C, recep-
tacle terminal J1-W, P1-W (drawing 626C0075), clos~
ed contacts K3 (6-5), disconnect plug terminal P1-Y,
J1-Y (drawing 626C0106), to line B. Transformer T11-
X1 and X2 supply approximately 40 volts to light green
normal lamp DS11 (drawing 626C0164).

During generator standby operation, the generator
supplies power from generator line A (drawing
626C0106), TB7-6, TB6-6 (drawing 626C0075), clos-
ed contacts K4 (3-4), K13 (1-5), K3 (1-3), TB6-8, TB7-
8 (drawing 626C0164), through transformer primary
T12-X1 and -X2, TB7-12 (drawing 626C0106), con-

12

tacts K1-IC, to generator line B. The secondary of T12
(drawing 626C0164) lights red emergency lamp
DS12. Both lamps are 56-volt lamps operating on 40
volts.

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
626C0106 shows the K1 auxiliary contacts 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 a normally open
contact connecting to terminal block TB9 terminals 4
and 5 and a normally closed contact connecting to
terminals 5 and 6.
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AND_RUNS FOR DURATION OF -s2 SWITCH - SELECTOR

TEST OR EXERCISE PERIOD

10.THIS CONTACT SYMBOLIZES A SOLID
STATE SWITCH WHICH CLOSES AFTER il 1 |TRANSFQRWER-BAT CHARGER |

0.5 SEC 10 15 SEC DELAY AND OPENS
TRANSFORMER ASSY=

AFTER A O.SMIN TO 5 MIN DELAY
1 WIRE TRANSFORMERS T2,3485 AS AxER STRIP |
RNESS-MAIN "~~~

20.1( CONNECT T4 t TO T2-3

57 To Te-3
T e T2-1 T0 T5-9
A FOR 240V CONNECT T;‘-I ;8 ;g-co
(b 3 6-7 - (: ) b5 LI
w B0 T8 SO aEaN
FOR 480V CONNECT J&iTo T2-8 35200800 [ - [ 1
T86-7 TQ T3-H
e hoTE 72 8 a2 75-7 70 T4-8
asli o T2-1 TO T5-1t
" L 1 - - FOREOOV CONNECT T4-1 TO T2- 3. TO ADD PARALLELING SWITCH BOARD TRANSFER
1 : T e INHIBIT CIRCUIT, REMOVE JUMPER TBI-6 87
1
N e haTe 8 T2-1 10 T8-12 14. OVERCRANK SIGNAL ON AT E ONLY. GONNECT
12 WIRE T TRANSFORMER AS FOLLOWS: 0 TERMNAL 83 1 REWOTE. ASRAINTON
18270 3 WIRE CONVERTER (USED ON AT E ONLY)
PRIMARY THE SELECTOR SWITCH HAS THREE posiT
208V 240V STOP - - —- = OOWN THE PLANT AND PREVENTS 1T FROM
T2 STARTING, USE THIS POSITION. WHEN SERVICING
Fi- F-2 THE PLANT.
;‘&‘; "z g NORMAL - —- - ALLOWS THE PLANT TO START AND ASSUME THE
Y 1 LOAD IF A LINE FAILURE OCCURS.
oo 3 tou n3 HAND CRANK - PREVENTS AUTOMATIC PLANT STARTING BUT ALLOWS
o0V K4 300 14 STARTING AND STOPPING AT THE PLANT. USE THIS
Friva: v POSITION FOR PLANT MAINTENANCE.
coM M1 CoM  HI
TB4-1S TB4-1S
PrYem o0V CONTROL_ACCESSORY. G 1
-2 Fi-2 3 UNDER VOLTAGE SENSOR MODULES (LINE)
wily | my AR e Jgi i el
o o e WITH LOAD -WITHOUT LOAD SWITCH
g% Eg' g& E; 2 70 3 CONVERTER (AT E ONLY)
Fy oM i COM  HI TD START -STOP
Y - R4 -1 TB4-1S
SLE NOTE 10 86! STE NOTE 13 THIS nlaﬁgv#nou
[o] - O
rrryemery MANUFACTURERS
- ~T 1) 3 2 USE ONLY

MODEL | 80/60H3
—

AT -0}
AT -02
AT

4-9~74 [TCOR [T v

e
a5 } SPEC B CONTROL ACCESS, PANEL
AT E {WIRING DIAGRAM)

208,240,480,600V,, [ o |"- E
3PH., AW., 50/60Hz 626-0138]%

[626-(138
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I A a2 al WIRING DIAGRAM
4] s % Ui REAR VIEW OF SWINGING PANEL
it M Al9
EY (2av} .
- 51 73-x2  ispT5-xe 154 14-x2 151 T84-11
KEY {12V} i} T3-X1 124 TS X1 12¢ T4-x1 124 T2-%1
of Tes-e  {0f42-6 0f o1-8 10} T8a-20
) 8103-4 813-10 84 J2-10
;- KEY 64 KEY EY 6§ KEY
T83-7 4} 46 4t 3-8
3+ Te3-5 34 TB3-6 3t T183-2 3FTEI
86-2 Ll L L
Al a10 A8 a7
) J1o) 48] 7)
(2t} 1e5-3 oo} 18i-7 [z} 183-16
it 7861 9} tes-ie |9 ve3-3 '
17 86 ~ 184-J7-10 i
18 KEY (12v) 164 KEY (24v)
12} Tee- 124 K-8
t4 TO2-6 01 J7-18
9 182-5 sl x3-7
74 TE2-4 8.
s} 182-3 6 61 TB3-6
34 TB2-2 4 41 KEY {12V}
24 xev(2avi
14 182-1 11 T84-5 Fsz-3
A6 N4 A3
Jis) (14, 13 -
194 99-14 J6-24
[i -2 '
st T5-x2  {isfTa-xe  [is TBa-0 '
afkevizv ot ts-xi ledreexi et r2-xi
g2z |Iof TB3-22  jiof TBs-22  [104 TE3-22 v
st -y 6} JB-4 8t ata-4 af uis-4
& xev &1 ey 64 KEY TH-xzX3
84 J [ AT JI5-8 AT Ji4-8 4+ J13-8 24V
31 T8I-H 3t 1833 |31 Te3-2 3 re3-
" -
BOTTOM VIEW OF BRACKET
* 1
'
@
K5 K6
Ji-2
V2] rea-sfr 2 3]
s3-3+4 3 64542 R
TH- I8 - Tee-747 3 sl
TB4-20 | _84Tee-5 s~z A a4TEe-s
-1
2=
cR3

Fi

TI-HEHT,HE

S2
-1 -4
-2 M- g
J7-1 TR3-14
THI-RMT

S|
Bsz—z
TH3-18
Mi-S

I xacoM
X8 120V

K3-9
TB4-3

$3 ., s4
Taese
KS-4 TB4-22
K

TH4-i5

Pl

Ts-7
TRe-14

56

CONTACT

RATING

A - 24VDC
2A~120VAC

— 7/

'
1
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SCHEMATIC

DIAGRAM

PSEE NOTE 13

T8I

w
r4
¥
X
e
703 it
MANUAL e 47
7Hs A
Ag
K6 X
Lleios® O
&g [Crie o LASL)
SEE NOTE 15 —1 CR2
sl I 2
SEE NOTE 13 ~at,
P O 1 T D
Astiizy i A/
[ SEE NOTE It
'
4 @ ¢ 86 SEENOTE 7

SEE NOTEQ S2-

- LOW
T 8aT (D—of
F=fmi sie] ul VoLT B JodT =
e N e HIGH 03 !
St 8% wormaL § BAT L 7
3 TEST VOLT
! .. 2ot
SEE NOTE 13 A7
1]
K3 gxo o+1 A9 "
T 1 1 STOP |5
—k:? NC
NONHAL
—E*'—E X
SEE NOTE 9 786 (3 SEE NOTE 12
TR
Bt R(M>T SEE NOTE 19 3

GND

NOTES:
| ALL COMPONENTS SHOWN IN DE-ENERGIZED POSITION UNLESS OTHERWISE NOTED

2. 2 WIRE START ON AT €

8
3 WIRE START ON AT E CONNECT TO 8+1,28 3 (PLUS H

AT D CONNECT TO B+,GND 8

m‘l’
DIESELS}

3. FOR |2V BATTERY CONNECT WIRE MARKED TI-; XZ.Xg m %.3 BETWEEN TI-X2 & RI-2 (AT D & AT E}

FOR 24V BATTERY CONNECT WIRE MARKED TI-X2,X.
ADD AREA PROTECTION EQUIF:AEN

REMOVE JUMPER BETWEE|
5. REMOVE JUMPER BETWEE|
& REMOVE JUMPER BETWEEI

N T8I
N TB4-7 8 9
N 7TB4-587

7. THIS CONTACT SYMBOLIZES A SOLID STATE SWITCH THAT CLOSES WHEN
VOLTAGE IS NORMAL {Al,A2,A3,8 A4)

3 BETWEEN Ti-X3 8 RI-3 (AT C)
EOR REMOQTE TEST TRANSFER SWITCH,

8. TEST OR EXERCISE(S2 SHOWN IN WITHOUT oy e ARTS ST
LOAD POSITIO (567 065 | _ear _ve_ =] 48 Jois Sesemeton ]
ITH LOAD PLﬂNT STARYS AND TAKES 23 -
O ER LOAD RUNS FOR DURATION [a2,3 [360-6780 C | 3 UNDER VOLTAGE SENSOR {LINE)
QF Test OR EXERCISE PERIOD PLUS
ANY TIME DELAYS - ~ . ]
8.2 WITHOUT LOAD-PLANT STARTS AND RUNS -
FOR DURAYION OF TEST OR EXERCISE A4 300-0780 c I_|UNDER VOLTAGE SENSOR TGENT]
A5 | 300-0847 1 [MODULE - VOLTAGE 12V AT DBE
9. THIS CONTACT SYMBOLIZES A SOLID STATE 300- 0643 1 [MODULE~24V YO I2V CONVERTERIAT C1
SWITCH WHICH CLOSES AFTER A 05SEC T0 AS_|300-0837 MODULE ~ BLANK (SPARE
10 SEC DE! ENS AFTER A Q.5 MIN ® 300-0793| BATTERY CHARGER-2 AMP_{AT D & E|
TS ik DELAY * 300-07" BATTERY CHARGER ~2 AMP AT G
10. THIS CONTACT SYMBOLIZES A SOLID STATE A7_}300-117T BYPASS PLUG - START STOP
HTCH THAT CLOSES WHEN VOLYAGE GOES
RBOVE NORMAL (RIS Al B AYS) 300-0921 €| 1 |TD START-ST10P_12V AT 08 &)
I1- THIS CONTACT SYMBOLIZES A SOLID STATE 300-0522 R ; gg‘éRrTo—u )TsoEPc ggf“ o su[AI )
B8'SE 510 SEeDECAY on CoAS THAREEeR 0.5 SECTO 5 MIN DELAY ON STOP
AB_| 300-0927 | B | 1 |BYPASS PLUG - TRANSFER |
s zroswms CONVERYER (AT E ONLY) SETSION B S2EEROTE@) |
_____ oG PaTTIREE FOSITIONS: S00-0824[REF] € | 1 |0 TRANSFER [SEE NOTE 151 |
STARTING, USE THIS POSITION FOR 0.5 SEC_TO 10SEC DELAY
NOR MiELRWC"AEL%LASN;LANT TO START 300-0937 I_|MODULE - BLARK
ASSUMES LOADIF 4 LINE FAILURE OCCURS. 3900928 L SoNvERTER
HAND CRANK- PAEVENTS AUTOMATIC START. 300093 !
ALLOWS STARTING 8 STOPPING AT THE & T8 Y VoL
PLANT. USE THIS POSITION FOR PLANT % 1_|BATTERY VOLTAI
MAINTERANCI 300-0937 2 |MODULE-BLANK
13. THIS DASHED LlNE REPRESENTS A JUMPER N
Glost cmAcu?ru'er S;Eﬁ?’; WHouT THe % 307-1133
REFERENCED MODUI Ai3,14,5] 300 - 0937
[ G
14.52 1S SET IN "ON" POS TION AT FACTORY.
WHEN ADDING TO TR.ANSFER(IAO OR) * 300~
TIMER SET 52 TO ‘OFF" POSITION A6 | 300 -0957
1 3 ~107:
15 WHEN ADDING TD TRANSFER WITHOUT A
D RETRANSFER (WGTOR) TIMER ADD WIRE AI7i8 | 300 - 0937
JUMPER BETWEEN TERMINAL | 8 6 ON E 19 kel
TD TRANSFER BOARD d] =0l
321-017 2
a
R 08y CaNneERs ;z.s 85 p5rpuows 307- 1038 ELAY-- INTERPOSING LIN )
8 T k4| 307-1058 [RELAY - INTERPOSING GEN [
i xs | 3071058 RELAY -TIME & RETRANSFER [
z K6 | 307-1058 RELAY —OVER VOLTAGE LIRE N
FOR 240V CONNECT r4 1, %’ ={o%8 R R
E T4 i 307- 1104} CEO0K = PLANT EXC RETSER T30V SOH
13 =i CLOCK-PLANT EXERCISER
FOR 480V CONNECT T4 - !, L 1 ]323-090] PLUG -LINE DISCONNECT
-7 ] = RESISTOR8 YA
oy St 321 -TEST T
FOR 600V CONNECT TE 1 52 0: 3 SWITCh -SELECTOR
7710 s3 [ 308-0321 | P SWITCH -MANUAL & AUTO
T2-1T0 S« {308-01 =
" A0 AN e e g0 L
IT SHOWS JUMPERS REGUIRED WHEN THEY Ti__[3i5-087 8 | | |TRANSFORMER -BATTERY CHARGER
ARE NOT INSTALLED
18. TO ADD PARALLELING SWITCH BOARD TRANSFER [ T2-8 [315-0314 C 12 [TRANSFORMER A33V_ .
INHIBIT CIRCUIT, REMOVE JUMPER TBI-687 . S
19. QVERCRANK SIGNAL ON AT E ONLY. CONNECT To| 13 ey jall
TO TERMINAL 53 1N REMOTE ANNUNCIATOR TB2 1352-1316 | A 1 | JMARKER STRIP
A TB6 | 332 = (469 | A_| ( |MARKER STRIF
i
' -0 HARNESS - MAIN
20. WIRE T) TRANSFORMER AS FOLLOWS: 338 -0664 —RETRA
3380657 HARNESS —OVER V
PRIMARY 338-0658 HARNESS - BAT V
208v 240V 338 -0677 HARNESS ~MOTOR TINER
Fi-2 f1-2 336 0770 HARNESS — TO PREREAT
v M @ 3321276 | — PLUG - KEYING
By o R 323-0814 |7 115 JGUIOES~FC GARD
Con s tom 18 Sor—1IsT_{ P SPRING - -
300V H4e 300V H4
40V K3 ;4 [
08V W2 0l Hi
COM  HJ L1
TB4-1S THe-15
480V 600V ONTROL A ORY_GROUP: |
' Fi-2 Fi-2 STANDARD
9% M 3 UNDER VOLTAGE SENSORS (LINE)
2oy w7 2oy nt TUNDER VOLTAGE SENSOR {GEN)
ow ue o us 2 T0 3 WIRE CONVERTER (AT E ONLY)
328\"' He zggv e NORMAL -TEST SWITCH
0 13 88 3 WITHLOAD -WITHOUT LOAD SW
oM HI oM HI MANUAL PUSH TO
B4 13 Tas-1s # PLUG-IN-MODULE PACKAG
BATTERY CHARGER MODULE
3 OVER VOLTAGE SENSORS (LINE)
70 START
7D AELTRANSFER (MOTOR)
TD TRANSFER
TD PREHEAT
BATTERY VOLTAGE SENSORS
¥ WIRE-IN-PACKAGE'S
EXERCISER CLOCK
0
21 ggNASII::GovRE&a unnsn FREQ hd
- foate
BETWEER To526 8 1" < 3:29:74
1 CONTROL ACCESS. PANEL
0 (WIRING _DIAGRAM)
270,480,806V, [T T =
87 3PH., 50/60H: ] 626~ 0|45] b
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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 11 through 15. For
calibration checks and adjustments of nhew modules
or relavs, etc., see the ADJUSTMENTS section.
Throughout any modification, follow the in-
m 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.
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 plug and open the
control accessory panel.

6. 400 ampere AT only: Remove one screw from the
inside center support for the left cabinetdoorand
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 voitage.

9. Control accessory groups 11 through 15: 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 voitage may damage transfer
switch.

23

10.

11.
12.

FIGURE 1.

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

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

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

Swing meter-lamp panel outward.

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.
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/‘/ TRANSFORMER
T-11

|+ Th-1 oM

gl
NS
%

S ] )

i ‘
S

I
|

Yiy
\
A

|- Tt

¥
N\

L1 — T12-7 (COM)
Ti2.8

.

\‘f&l" ) Ny

3 \\<‘

—d
‘f._
% |

S

AR

T12-10

STEPDOWN
| TRANSFORMER
TI2

STEPDOWN TRANSFORMERS T11 AND T12 ON
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13.

14.

15.

16.
17.
18.

19.

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 one
screw removed in Step 6.

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

Restore AC line voltage to the AT.
Reconnect the starting batteries.

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

Close the cabinet door.

CHANGING METER-LAMP PANEL

To change a meter lamp panel in an automatic
transfer switch, use the following procedure:

1.
2.

Open the front door of the cabinet.

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

10.

11.

Disconnect the starting battery.

. Remove the AC line voltage from the automatic

transfer switch.
m. Be sure to remove AC line voitage from
" the automatic transfer switch.

Otherwise, the transfer switch has high voltages and presents
a serious shock hazard.

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

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

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

Swing the meter-lamp panel outward.

Disconnect the meter-lamp panel wire leads from

TB7 and TB8 (if present). See Figure 2.

Remove the four nuts and washers holding the
meter-lamp panel on the left wall of the cabinet
and remove the meter-lamp panel.

Mount the new meter-lamp panel on the cabinet
using the same four nuts and washers.

TERMINAL
BOARD TB7

TERMINAL
BOARD TB8 >

/72

FIGURE 2. TERMINAL BOARD FOR METER-LAMP PANEL WIRE CONNECTIONS
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12.

13.

14.

15.

16.

17.

18.
19.

Connect the wire leads as marked, from the
meter-lamp panel wiring harness to terminal
blocks TB7 and TB8 (if present).

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

CHANGING CONTROL ACCESSORY
PANEL
Panel Groups 11 Through 15

1.

Open automatic transfer switch cabinet door.

meter-lamp panel (from Step 7). 2. Move operation selector switch to"‘STO_P” (on
400 ampere AT only: Shut the left cabinet door. engine control f_ortwo,-wire starting, in cabinetfor
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”
Close the control accessory panel and reconnect transfer switch.
the twist-lock disconnect plug. 4. Disconnect the starting batteries.
Restore AC line voltage to the automatic transfer m Failure to remove AC power from the
switch. automatic transfer switch and to disable
Move the operation selector switch to “RMT” (on the generator set presents a serious shock hazard during this
engine control for two-wire starting) or “NOR- modification.
MﬁL (in cabinet for three-wire starting), 5. Remove the twist-lock disconnect plug and open
whichever applies. the control accessory panel.
Reconnec? starting battery. 6. Remove external wires from TB1, TB2, TB6 and
Close cabinet door. TB9 (if all present), then remove these terminal
blocks from mounting. See Figure 3.
5 .
(
TERMINAL
BOARD TBé I / | | ~— conTROL ACCESSORY

i \\ ! PANEL

== W ZRE

\\\\\ ] e /J\ Z /// N

i SESS e ')\v

= \»= = N
M‘) \J‘ \-L 9 ’\ s
g

.’)
"

8
2 Z
rﬁ/

N

=

B d I
TERMINAL n"

N
A
BOARD TBS AR /////
(AUXILIARY CONTACTS) 1NN il
\\\\\\\'L /"" — -
TERMINAL ) V‘ Ty |;/
BOARD TB L \ w s %
(VOLTAGE SENSORS) =3 \ < C
8153 b \‘%\\‘__—‘.;\\
B =

TERMINAL BOARD T8I
(REMOTE START CONTROL) °

FIGURE 3. TERMINAL BOARD CONNECTIONS FOR CONTROL ACCESSORY PANEL
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10.

11.

12.

13.

14.

CONTROL ACCESSORY
PANEL

FLANGED EDGE

SPACER
OF HINGE PIN

v

NN

DOOR

FIGURE 4. BOTTOM HINGE PIN FOR CONTROL ACCESSORY PANEL

. 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). :

When screw is removed, control

accessory panel is loose on bottom.
Have someone holding the panel during removal procedures
to 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
panel.

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

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

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

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

Install the terminal boards (from new control

26

15.

16.

17.

18.

19.

20.

accessory panel) on the wall of the cabinet, using
#6-32 screws. TB2 mounts just above TB1 remote
terminail block, TB9 just above TB2, and TB6 in
the upper right side.

Connect loose wire leads to terminal blocks as
marked.

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

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

1f 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
Volits), or Two to Three Wire Start Conversion (12
Volts).

For external alarms or signal circuits of the
battery voltage sensors, connect lead wires to
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.



21.

22.
23.

24,

Restore AC line voltage to the automatic transfer
switch.

Reconnect the starting batteries.

Move 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 must
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 for two-wire starting, in AT cabinet
for three-wire starting).

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

switch.
m Failure to remove AC power from the
automatic transfer switch and to 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 TBS6,

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).

When screw is removed, control

. accessory panel is loose on bottom.
Have someone holding the panel during removal procedures
to 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
panel.

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

Lift up new control panel into cabinet, carefully
engaging top 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.

21

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 connect 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 batteries.

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 11 through 15.

If the control accessory panel has been changed and

its

nominal voitage differs from the automatic transfer

switch, use the following procedure;

1.
2.

©

11.

Open automatic transfer switch cabinet door.

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

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

transfer switch.

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

the generator set presents a serious shock hazard during this

modification.

. Remove the twist-lock disconnect plug and con-

trol accessory panel.

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

T5 using the wiring diagram furnished with the
control 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 chargertransformerT1sothe 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 voltage to the automatic transfer

switch.
Reconnect the starting batteries.
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12. 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.

13. Close the cabinet door.

CHANGING CONTROL ACCESSORY
PANEL DC SYSTEM VOLTAGE

This modification applies only to control accessory panels in
groups 11 through 15.

From 24 to 12 Volts
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.

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

6. R(_amove the wire lead from transformer T1 ter-
minal T1-X3 and connect to terminal T1-X2
(Figure 7).

REAR OF CONTROL
ACCESSORY PANEL

—

(G

B148

10.

11.

12.

13.

14.
15.

16.

17.

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 300-0794) and replace with the 12-volt
module, 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.

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 only: 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-lamp 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 T

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 piug.

If starting is changed from two- to three-wire starting, proceed
to 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 Volts

1.
2.

Open the automatic transfer switch cabinet door.

Move 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 voitage from the automatic

transfer switch.

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

the generator set presents a serious shock hazard during this

modification.
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5.

6.

10.

11.

12.

13.

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

Remove the wire lead from transformer T1 ter-.

minal T1-X2 and connect to

terminal T1-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
module, number 300-0848.

Remove the 12-volt, start-stop time delay module
7 (number 300-0921) and replace with the 24-volt
time delay moduie 300-0922.

If module 9 is a 2 to 3 wire converter, number 300-
0926, remove and replace with a blank (spare)
300-0937 module.

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

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

TN

TN



. Remove AC line voltage from the automatic
transfer switch.

m Be sure to 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.

+—PRINTED CIRCUIT

. Remove the twist-lock disconnect plug and open BOARD RECEPTACLE

control accessory panel.

. Install 332-1276 keying plug(s) in the slot(s) of the
printed circuit board receptacle as needed.
Figure 9 shows how a keying plug is inserted into
the receptacle. See a control accessory panel
wiring diagram showing location of the keying
plug(s) for that particular module.

. Insert the new module in the control accessory
panel.

. Restore AC line voltage to the automatic transfer
switch.

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

. 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.

KEYING PLUG

FIGURE 9. INSTALLATION OF KEYING PLUG
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14. Remove one screw on top and one screw on
bottom from inside meter-lamp panel flange.

15. Swing the meter-lamp panel outward.

16. Remove “LO BAT VOLT” lamp DS13 and “HI BAT
VOLT” lamp DS 14 from the meter-lamp panel and
replace with 322-0126 and 322-0127 lamps
respectively.

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

18. 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.

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

It 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.

21. 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.

22. Close the cabinet door.

TWO TO THREE WIRE START
CONVERSION (12 VOLTS)

This procedure applies only to control accessory panels in groups
11 through 15.

To convert a two-wire start control automatic transfer
switch to three-wire start, use the following
procedure:

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

2. Disconnect the starting batteries.

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

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

4. Open the automatic transfer switch cabinet door.

5. Remove the remote start wire leads between the
engine control remote terminal block and the
automatic transfer switch terminal block TB1.

6. Remove the 300-0937 blank (spare) module 9 and
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
conversion 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.

10. Connect the starting batteries.

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

12. Close the cabinet door.

THREE TO TWO WIRE START
CONVERSION (12 VOLTS)

This procedure applies only to control accessory panels in groups
11 through 15.

For a conversion from three-wire, 12-volt systemto a
two-wire, 24-volt system, perform the Changing Con-
trol Accessory Panel DC System Voltage 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
converter module 9 to “STOP.”
3. Disconnect the starting batteries.

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

m. 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 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.

10. Move the operation selector switch on theengine
control to “RMT.”

11. Close the cabinet door.

ADDING MODULE IN CONTROL
ACCESSORY PANEL

The following procedure applies only to control accessory groups
11 through 15.

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 for two-wire starting, in AT cabinet

for three-wire starting) and disconnect starting
battery.



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

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

Reconnect starting battery.

Close cabinet door.

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.

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

15.
16.

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 dial clockwise until the correct
time is correctly aligned with the time pointer.

7. Align the 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.

W BEMUG

CUc/emaslé; \ )

EXERCISE CLOCK SET TO
START GENERATOR SET
AT 9 AM. EACH FRI.

AND STOP IT AT 10 AM, )

FIGURE 11. EXERCISER CLOCK
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8. 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.

9. Close the cabinet door.

TIME DELAYS

For adjustments of the auxiliary transfer and retranster time delay
assembly, see the following instructions. For the othertime delays,
follow instructions under Control Accessory Groups 11 Through
15 for the modular-type panels, Control Accessory Groups 51
Through 55 for the relay-type panels.

Auxiliary Transfer and Retransfer Time
Delay Assembly

Both auxiliary transfer and retransfer time delays can
provide 1 to 300 seconds of no power to loads during
transfer or retransfer of transfer switch operation. For
adjustment of either time delay, use the following
procedure:

1. Open cabinet door of automatic transfer switch.

2. Move 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.
m Be sure to 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.

6. Locate the time delay assembly below the transfer
switch on rear panel of cabinet. Transfer time
delay K11 (for line side) islocated on the left, time
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 to 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.

10. Restore AC line voltage to automatic transfer
switch. :

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

12. Reconnect the starting battery.

13. Close the cabinet door.

,/,\\



ADJUSTMENTS

See the TRANSFER SWITCH section for maintenance, repair or 4. Remove the twist-lock disconnect plug.
adjustments of transter switch mechanism. 5 Completely 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 left cabinet door
If the control accessory panel will not close because and open. Proceed r;g Step 8.
the latch is above or below the latch pin (on meter 7 R h ¢ d one SCrew on
panel for 30 through 225 ampere AT’s, on cabinet ' emoveft eone _s(;:rew ‘3‘” op an' o S¢ oon
center support for 400 ampere AT’s), perform the bottom from inside meter pane ge. Op
following: meter panel.
1. Open cabinet door of automatic transfer switch. 8. l;;:r?tsalenotrhecga:)ti?)hetplgez?e:h(:ue;:?:rtm \}v?\?crr?ee\:::
2. Move operation selector switch to “STOP” (in AT applies, and move the latch pin up or down in the
cabinet for three-wire starting, on engine control slot as necessary (Figure-10). Then tighten.
L(;rtté\l/}/yo—wwe starting) and disconnect starting 9. 400 ampere AT only: Close the left cabinet door
3. Remo é AC line volt from the automati and reinstall the one screw. Proceed to Step 11. -
' transf\e/r switchm age 1r automatic 10. Close the meter panel and reinstall the two
' screws removed in Step 7.
Be sure to remove AC line voltage from : P .
m the automatic transfer switch and dis- 11. Close the control accessory panel. if more adjust-
able the generator set. Otherwise, the automatic transfer ment is necessary, repeat Steps 5 through 11.
switch presents a serious shock hazard. 12. Reconnect the twist-lock disconnect plug.
CONTROL ACCESSORY
PANEL
@ ®
—_—tl
PLASTIC
LATCH
N e |

LATCH PiN
(CHECK
ALIGNMENT
WITH PLASTIC
LATCH)

B252

LOOSEN LATCH
PiN, MOVE UP
OR DOWN AS
NEEDED

FIGURE 10. ADJUSTMENT OF LATCH PIN
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Control Accessory Groﬁps 11 Through 15

Start-Stop Time Delay: Time delay for start is factory
adjusted for 2 to 3 seconds. Time delay on stop is
factory adjusted for 4.5 to 5 minutes. If other times are
desired, use the foliowing procedure:

1.

2.
3.

. With a stopwatch or watch with a second hand,
measure the time until the generator set starts

Open the cabinet door of automatic transfer
switch,

Move selector switch to “WITH LOAD.”
Move test transfer switch to “TEST.”

cranking.

Insert a small screwdriver through “START" hole
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.

Move test transfer switch to “NORMAL."

Measure time until generator set begins to shut
down.

. Turn “STOP” potentiometer with the small screw-

driver clockwise to increase the stop time delay or
counterclockwise to decrease the stop time
delay. Make adjustments in small increments.

pum—

9.

10.

11.

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

Move selector switch to desired position,
“WITHOUT LOAD” or “WITH LOAD.”

Close the cabinet door.

Transfer Time Delay: For adjustment orchange of the
time delay for transfer (transfer of the load to the
generator set) from the standard setting, two to three
seconds, use the following procedure:

1.
2.

o0 a®

REAR OF CONTROL ACCESSORY PANEL

Open cabinet door of automatic transfer switch.

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

Move selector switch to “WITH LOAD.”
Remove the twist-lock disconnect plug.
Open the control accessory panel.

. Locate generator interposing relay K4 (Figure

12).

. Reconnect the twist-lock disconnect plug with

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

transter switch are energized. Do not

touch de to serious shock hazard!

GENERATOR INTERPOSING
RELAY K4

S~

\\\ LINE INTERPOSING
RELAY K3
&

. FIGURE 12. LOCATION OF INTERPOSING RELAYS



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

" 9. Move test transfer switch to “TEST.” Generator
set will start and run.

10. With a stopwatch or watch with a second hand,
measure time from instant generator set reaches
full speed until relay K4 contacts close. |f 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.

12. Move the test transfer switch to “NORMAL" to
stop the generator set.

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

14. Move the test transfer switch to “NORMAL.”
15. Move operation selector switch to “STOP.”

16. Remove the disconnect plug and close the con-
trol accessory panel.

17. Reconnect the disconnect plug.

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

11

TIME DELAY

19. Return selector switch to desired position,
- “WITHOUT LOAD” or “WITH LOAD.”

20. Close the cabinet door.

Retransfer Time Delay: 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 line). Both have similar adjustments. See the
OPERATION section for operation description.

The one retransfer time delay shown on the left in
Figure 13 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 right in Figure 13 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 untii the black
pointer aligns with the desired time delay.

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

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

2. Move the selector switch to “WITHOUT LOAD.”

TIME DELAY

FIGURE 13. RETRANSFER TiME DELAYS
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3. Move the test transfer switch to “TEST.”
4. With a stopwatch or watch with a second hand,

measure the amount of time the smail lamp on

module 16 (preheat time delay module) lights
before engine cranks.

5. Movethetesttransferswitch backto “NORMAL.”

6. Iftime delay for preheat is set asdesired, proceed
" to Step 9. If a different time is desired, proceed to
- Step 7.

7. Insert a small screwdriver through the
“PREHEAT"” hole in the front panel of preheat
time delay module: 16. Turn potentiometer
clockwise to increase preheat time,
counterclockwise to decrease delay. Make ad-
justments in small increments.

8. Repeat Steps 3 through 7 until desnred preheat
* time is obtained.

9. Move selector switch to desired position,
“WITHOUT LOAD" or “WITH LOAD.” :

" 10. Close the cabinet-door.

Control Acceséory Groups 51 Through 55

Start, Transfer, and Preheat Time Delays: These time
delays require the same adjustment procedures.
Settings can range from 1 to 300 seconds (operator's
manual lists suggested settings). To make settings,
perform the following:

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

2. Turn the knob on the time delay clockwise to
increase delay time, counterclockwise to
decrease the delay time. See Figure 14.

3. Close the cabinet door.

Stop and Retransfer Time Delays: Both of these
synchronous motor-driven time delays require the
same adjustment procedure. Settings can range from
2 to 60 minutes (operator’s manual lists suggested
settings). To make settings, perform the following:

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

2. Set the time delay by turning the adjustment knob
in the center of the delay. See Figure 15.

[

PREHEAT
TIME DELAY.] |

START
TIME DELAY | Ji

TRANSFER
TIME DELAY L]

FIGURE 14. START AND TRANSFER TIME
DELAY RELAYS
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RETRANSFER TIME
DELAY

STOP TIME DELAY
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rstel
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FIGURE 15. STOP AND RETRANSFER
TIME DELAY RELAYS

CONTROL ACCESSORY
- PANEL

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.

OVERCRANK TIME (THREE-WIRE
STARTING ONLY)

This adjustment applies only to an AT with a control accessory
panel in groups 11 through 15.

Overcrank settings are made at the factory for
approximately 75 + 15 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
lamp on automatic transfer switch should light at
end of crank period. Measure the crank time with
a stopwatch or watch with a second hand.

6. To change the time, insert a small screwdriver
through the “CRANK TIME” hole in the front of
the 2 to 3 wire converter module. Turn clockwise
to increase the cranking time or
counterclockwise to decrease the cranking time.
Make adjustments in small increments.

7. Move test transfer switch to “NORMAL.”

8. Push the “PUSH TO RESET” button on the2to 3
wire converter module.

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

Move selector switch to desnred position,
“WITHOUT LOAD” or “WITH LOAD.”

Ciose the cabinet door.

Reconnegct positive iead to generator set’s starter
or start solenoid.

10.

11.
12.



BATTERY FLOAT CHARGE

For the following adjustments, a fully-charged
battery, a hydrometer and an accurate voitmeter (1/2
percent accuracy) are needed. Onan recommends
float voltages of: 13.3 volts for nominal 12-voit or 26.6
volts for nominal 24-volt lead-acid batteries; 13.8 to
14.5volts for 10-cell nickel-cadmium batteries, or 27.6
to 29.0 volts for 20-cell nickel-cadmium batteries.

During the first few weeks of operation, the batteries
should be checked periodically with ahydrometer. A
high specific gravity, bubbling of electrolyte and loss
of water indicate excessive float voltage. A drop in
specific gravity indicates insufficient float voltage.

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. If the voltage is below the recommended float
voltage, proceed to Step 6.

4. Insert a small screwdriver through the hole in the
front panel of battery charger module 6. Turn
counterclockwise in small increments to
decrease the float voltage.

5. After five minutes, measure the battery terminal
voltage again. If voltage is still high, repeat Steps
4 and 5 until voltage stabilizes atthe recommend-
ed float voltage. Proceed to Step 9.

6. Note charge current rate on charge ammeter on
meter-lamp panei.

7. Insert a small screwdriver through hole in front
panel of battery charger module 6. Turn
clockwise in small increments to increase float
voltage. Note increase in the charging current on
the charge ammeter on the meter-lamp panel.

8. In approximately one hour or when charge
current has decreased to initial value noted in
Step 6, recheck battery terminal voltage. Repeat
Steps 6 through 8 unti{ the battery terminal
voltage stabilizes at the recommended float
voltage.

9. Check the battery with a hydrometer and check
the battery terminal voltage periodically during
the first few weeks of operation. Readjustthe float
charge rate if necessary.

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 90 to 140 volts
for a nominal 120-vclt system. For higher voltage
systems, the “PICK-UP VOLTAGE” knob readings
are multiplied by the following multiplying factors.
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VOLTAGE MULTIPLYING FACTOR
120 1.0
208 1.73
240 2.0
480 4.0
600 5.0

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

. Figure 16.

VOLTAGE
SENSOR

* DROPOUT
OIFFE 1AL

VOLTAGE
SENSOR

*: DROPOUT
TIAL

VOLTAGE
SENSOR

% DROPOUT
o TIAL

0 15 0 15 10 15

QO
s >\' 200 s /k 20]

PICK-UP
VOLTAGE
1o

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

PICK-UP
VOLTAGE
e

PICK-UP
VOLTAGE
1"

o 6t

2 7] ]

KNOB FOR PICK-UP
VOLTAGE (30 TO 140

VOLT READINGS)

FIGURE 16. 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 cabinet for
three-wire starting).

3. Turn all the undervoltage sensor knobs to
minimum voltage setting.

4. Turn the “PICK-UP VOLTAGE” knob of the
sensor to 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.
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.

6. Setting Too Low: (a) Turn the “PICK-UP
VOLTAGE” knob to its clockwise limit, then
counterclockwise to desired setting. (b) Insert a
small screwdriver (1/8-inch blade) 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 (1/8-inch blade) through the
“CALIBRATE" hole and turn to its clockwise limit.



12.

() Turn the “PICK-UP VOLTAGE” knob to
desired setting. (d) Turn the “CALIBRATE” ad-
justment 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
section).

. For a more accurate calibration and calibration of

the “% DROP-OUT DIFFERENTIAL” knob, use
the Onan Multi-Tester or a variac and use the
following procedure.

. Remove the twist-lock disconnect plug.
10.

11.

Open the control accessory panel.

Remove the plastic cover over the stepdown
transformer terminals and remove the hot wire
lead from the stepdown transformer’s right side
terminal of the terminal strip for the respective
sensor. Forexample, if the nominal voltage is 208
volts, remove the wire lead from T2-3for sensor 1.

Do not remove the common (com) lead. See

Figure 17.

If available, connect an Onan Multi-Tester to the
transformer terminal strip and to the wire lead

13.

14.

15.

16.

removed in Step 11 (using the instructions with
the Muiti-Tester). if using a variac, connect its
common output lead to transformer T2-1 (com)
and its other output lead to transformer terminal 2
(120-volt connection). See Figure 18.

Connect a voltmeter to the output leads of the
variac.

Connect the variac input to a 120-volt AC source.
Be absolutely sure the common from the
transformer through the variac will be connected
to the common of the line.

can result.
Reconnect the disconnect plug.

m Rear of control accessory panel and
transfer switch are energized. Do not

touch due to serious shock hazard!

Common must connect to common of
AC line. Otherwise, equipment damage

Turn all the undervoltage sensor knobs to

- minimum.

17.

18.

Adjust the Multi-Tester or variac 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 limit.

STEPDOWN TRANSFORMER
T2 TERMINAL CONNECTIONS

N 1
NOTE: CONNECTIONS SHOWN FOR
UNDERVOLTAGE SENSOR 1|

AND OVERVOLTAGE SENSOR
13.

B163
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ala Lol +72-3, 208-VOLT INPUT
(REMOVE LEAD)
¢ —
[<] Q Q [¢)
[c] ]
©
©
& 9 _ ]
gnle
& © )
© e;‘) @ ®
5] @ [3

FIGURE 17. VOLTAGE SENSOR TRANSFORMER CONNECTIONS



19.

20.

21.

22

23.

24,

25.

26.

27.

28.

STEPDOWN

HOT

120-VOLT
CoM

AC SUPPLY

TRANSFORMER*
VARIAC
120-vOLT
TAP\ SENSOR
L/
CcOoM

*REMOVE STEPDOWN TRANSFORMER'S
HOT INPUT LEAD

FIGURE 18. CONNECTION OF VARIAC TO STEPDOWN TRANSFORMER

Turn the knob very slowly counterclockwise until
you hear relay K3 pick up. The knob should
indicate 120 voilts. 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 ciockwise limit, then
counterclockwise to desired setting. (b) Insert a
small screwdriver (1/8-inch blade) 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 (1/8-inch blade) through the

“CALIBRATE" hole and turn to its clockwise limit.

(c) Turn the “CALIBRATE” adjustment
counterclockwise very 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 output 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, use asmall
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 until 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, variac or
Multi-Tester for the other undervoitage sensors,
pull out 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.
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29,

30.

31.

32.

Disconnect the Multi-Tester or variac and
voltmeter.

Reconnect the wire lead removed in Step 11 and
install the plastic cover over the terminals.

Close the control accessory panel and reconnect
the disconnect plug.

Make the sensor settings. See “Undervoltage
Sensor Settings” (near end of section).

Overvoltage Sensor Calibration

1.

2.

Open the cabinet door of the automatic transfer
switch.

Move the operation selector switch to “STOP” (on
engine control fortwo-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 equai 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-CUT

DIFFERENTIAL” knob counterclockwise to
minimum. (b) Turn the “PICK-UP VOLTAGE”
knob to the desired setting. (c) Insert a small
screwdriver (1/8-inch blade) through the
“CALIBRATE"” hole and turn counterclockwise
very slowly until you hear relay K6 pick up.

Setting Too High: (a) Turn the “PICK-UP
VOLTAGE" knob to its clockwise limit. (b) Inserta
small screwdriver (1/8-inch blade) 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"” ad-
justment counterclockwise very slowly until you
hear relay K6 pick up.

Repeat Steps 3 through 5 for each overvoltage
sensor. If these calibrations are satisfactory for
vour application, make the sensor settings. See



11.

12.

13.

14.

15.

16.

17.

18.

“Qvervoltage 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
following procedure.

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

. Remove the plastic cover over the stepdown

transformer terminals and remove the hot wire
lead from the stepdown transformer’s right side
terminal of the terminal strip for the respective
sensor. For example, if the nominal voltage is 208
volts, remove the wire lead from T2-3 for sensor
13. Do not remove the common (com) lead. See
Figure 17.

If available, connect an Onan Muiti-Tester to the
transformer terminals of the terminal strip and the
wire lead removed using the instructions in the
Multi-Tester. If using a variac, connect its com-
mon output lead to transformer T2-1 (com) and its
other output lead to terminal 2 (120-voit connec-
tion). See Figure 18.

Connect a voltmeter to the output leads of the
variac.

Connect the variac input to a 120-volt AC source.
Be sure the common from the transformer will be
connected to the common of the line.

can result.
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-OUT DIFFERENTIAL”
knob(s) to minimum and the “PICK-UP
VOLTAGE” knob(s) to the clockwise limit (max-
imum).

Adjust the Muiti-Tester or variac to give a 120-volt
output for the overvoltage sensor module.

Turn the “PICK-UP VOLTAGE” knob on the
sensor to be calibrated counterclockwise very
slowly until you hear relay K6 close. The knob
should indicate 120 volts. If not, proceed to Step
18. If it does, proceed to Step 19.

Setting Too Low: (a) Turn the “% DROP-OUT
DIFFERENTIAL” knob counterclockwise to
minimum.: (b) Turn the “PICK-UP VOLTAGE"
knob to the desired setting. (c) Insert a smalli
screwdriver (1/8-inch blade) through the
“CALIBRATE” hole and turn counterclockwise
very slowly until you hear relay K6 pick up.

Setting Too High: (a) Turn the “PICK-UP
VOLTAGE” knob to its clockwise limit. (b) Inserta
small screwdriver (1/8-inch blade) 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” ad-
justment counterclockwise very slowly until you

Common must connect to common of
AC line. Otherwise, equipment damage

41

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

hear relay K6 pick up.

Turn the sensor module “PICK-UP VOLTAGE”
knob to 132 volts, 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 DIFFEREN-
TIAL.” With the knob set at 5 percent, relay K6
should drop out at approximately 95 percent of
132 volts = 125 to 126 volts. If not, use a smali
screwdriver to loosen the knob and reposition so
it indicates 5 percent with drop-out voltage of 125
to 126 volts.

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 K6 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-OUT 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 sensors. Then perform the calibra-
tion procedures in this position.

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

Disconnect the Multi-Tester or variac and
voltmeter.

Reconnect the wire lead removed in Step 10 and
install the plastic cover over the terminals.

Close the control accessory panel and reconnect
the disconnect plug.

Make the sensor settings. See Overvoltage Sen-
sor Settings.

Undervoltage Sensor Settings

1.

Turn the “PICK-UP VOLTAGE” knob to the
desired pick-up voltage (voltage at which load is
transferred from generating set to commercial
power). Unless you have special equipment
which can be damaged by slight voltage changes,
a setting which gives pickup at 90 percent of the
nominal voltage is usually satisfactory. For exam-
ple, 90 percent of 120 volts (for a 120-volt system)
gives 108 volts for the knob setting.

The drop-outdifferential is determined by the pick-up setting.

. Turn the “% DROP-OUT DIFFERENTIAL” knob

to the desired percent deviation below the pick-
up voltage. This setting is the voltage at which the
load is transferred from commercial power to the
generating set. A setting of 15 percent is often
satisfactory. For example, 15 percent of 108 voits
(pick-up voltage from Step 1) is 16 volts. The



drop-out voltage is then pick-up voltage minus
the differential voltage, 108 - 16 = 92 volts.

. After settings are finished, move the operation
selector switch to “RMT” (two-wire starting) or
“NORMAL” (three-wire starting), whichever
applies.

Overvoltage Sensor Settings
1. Turn the “PICK-UP VOLTAGE” knob to the

desired pick-up voltage (voltage at which load is
transferred from commercial power to the
generating set). Unless you have special equip-
ment which can be damaged by slight voltage
changes, a setting (13 percent) which gives pick-
up at 113 percent of the nominal voltage is usually
satisfactory. Forexample, 113 percent of 120 volts
(for a 120-volt system) gives 135 volts for the knob
setting.

The drop-out diﬂefenﬁal is determined by the pick-up setting.

42

2. Turn the “% DROP-OUT DIFFERENTIAL” knob

to the desired deviation below the pick-up
voltage. This setting is the voltage at which the
load is transferred from the generating set to
commercial power. A setting of 5 percent is often
satisfactory. For example, 5 percent of 135 volts
(pick-up voltage from step 1) is approximately 7
volts. The drop-out voltage is then pick-up
voltage minus the differential voltage, 135-7=128
volts.

. After settings are finished, move the operation

selector switch to “RMT” (two-wire starting) or
“NORMAL” (three-wire starting), whichever
applies.



TRANSFER SWITCH

m Due to the serlous shock hazard, never touch
the transfer switch uniess all power is remov-

ed from the automatic transfer switch. Also set the operation
selector 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 19). The
line-side main coil 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 simultaneously. 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
for t_he life of the equipment except in unusually dusty
or dirty environments. Discoloration of the silver does

CONTACTS
(COVER REMOVED)

LOCKING
SCREWS (2)

MECHANICAL
LATCHING LEVER

B1486

ELECTRICAL
INTERLOCK SWITCH

not affect their efficiency.

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

Filing the contact face destroys the mating
surfaces.

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.

install new contacts (curved silver contact sur-
faces facing inward).

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

TRANSFER SWITCH COILS

if a transfer switch coil is grounded or has an open
circuit, replace by following appropriate instructions,
for a 30 ampere, 60 through 100 ampere; or, 200, 225
and 400 ampere transfer switch.

HON =

o

30 Ampere Transfer Switch

1. Disconnect the coil iead wires.

FIGURE 19. 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 stationary
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 out the controlrod (use a
needie-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
stationary 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 Mechanism Adjustments: Adjust the
latching mechanism for positive locking by foliowing

CUTOUT
SWITCH

LATCHING
LEVER

B146

this procedure.

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

2. Adjust the bracket for 1/16-inch (1.6 mm)
clearance between the contact control rod and
the latching lever when the main coil armature is
fully seated (Figure 20).

The 200, 225 and 400 ampere transfer switches have a slightly
different appearing latching mechanism but have the same
operation sequence and use the same adjustments.

Cutout Switch Adjustments: 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 iatching 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. |f hum is due to 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 IN. (1.6 mm)-u‘ "_

LATCHING LEVER

FIGURE 20. LATCH MECHANISM ON MECHANICALLY-HELD TRANSFER SWITCH
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TROUBLESHOOTING

This troubleshooting section is divided into two main parts, one for automatic transfer switches with control
accessory panels in groups 11 through 15 (modular-type panels), and those with control accessory panels in
groups 51 through 55 (relay-type panels). Groups 11 through 15 are covered first with groups 51 through 35
starting on page 67.

AT’S WITH CONTROL PANEL GROUPS 11 THROUGH 15

To correct the problem, answer the question in the appropriate troubleshooting chart either “YES” or “NO,” then
refer to the number in the column and proceed to that step. Below is an index of problems.

INDEX

Problem I See Page

A. Automatic transfer switch fails to immediately connect load to’
line when generator set is not operating. 46

B. Automatic transfer switch fails to connect load to generator
set when set runs during test with load or during a
normal power outage. 47

C. Automatic transfer switch fails to start generator set during
a power outage. 49

D. Automatic transfer switch fails to automatically retransfer
load from generator set to line after normal power returns.
Generator set continues to run. 50

E. Automatic transfer switch delays transferring load to line

until generator set stops after normal power outage. 52
F. Generator set starts during normal service. 52
G. Exerciser clock fails to start generator set. 53
H. Battery charger malfunctions. 53
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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? 4A 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? 7A B6A
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? — —
8A. Are relay contacts K4 (3-9) closed and making good contact? 11A 9A
9A. Clean contacts K4 (3-9). Does this correct problem? — 10A
10A. Replace relay K4. — —
11A. Does AT have an auxiliary transfer and retransfer
time delay assembly (located in rear of standard
cabinet below transfer switch)? 12A 14A
12A. Does transfer switch operate if terminal TB11-1 is
jumpered to TB11-2? 13A 14A
13A. Repair or replace 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 16A
16A. .| Jumper normally-open K2 interlock contacts (in series with K2
trip coil). Does transfer switch operate? 17A 18A
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 coil K1-CC? 23A 20A
20A. Does transfer switch operate if normally-closed K2-IC
contacts are jumpered? 21A 22A
21A. Repair or replace normally-closed K2-|C contacts. — —
22A. | 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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Automatic transfer switch fails to connect load to generator set

when set runs during test with load or a normal power outage. YES NO
1B. Is generator output near rated voltage? 2B -
2B. Does automatic transfer switch have “NORMAL” and “EMERGENCY”
indicating lamps? 3B 4B
3B. Is “EMERGENCY” lamp lit? 248 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 voitage knob is turned to
minimum (counterclockwise)? 6B B
6B. Is input voltage to transformer T3 connected to correct
primary voitage 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 is jumpered
to ground? 8B 9B
8B. Replace voltage sensor module. - —
9B. Is plug-in module 8 a transfer time delay (300-0924)? 10B 12B
10B. Does transfer switch operate when transfer time delay
module 8 is replaced by a bypass plug or if K4 terminal B
is jumpered to TB1-6? 11B 12B
11B. Replace transfer time delay modulie. — —
12B. Is voltage on K4 (A-B) above 9 volts DC? 18B 13B
13B. Is voltage from TB1-GND to TB1-B+ equal to rated
battery terminal voltage? 14B 36B
14B. Is voltage from TB3-7 to TB3-16 equal to rated
battery voltage? 15B 36B -
15B. Is voltage from TB3-7 to TB1-6 greater than 9 volts DC? 168 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 greater than 9 volts DC? 18B 39B
18B. Is relay K4 energized and are contacts K4 (4-7) closed
properly? 20B 198
19B. Replace relay K4. — —
20B. Is rated AC voltage present on transfer switch generator
terminals? 218 —

4]




B. (Continued) YES NO

21B. Are contacts K3 (8-2) closed to bring rated AC voltage

down to TB6-8?7 Measure for rated AC voltage between

TB7-8 and TB7-6. 238 228
22B. Replace relay K3. - -
23B. Are K1 line-side contacts open? 278 24B
24B. Jumper normally-open K1 interlock contacts. Does

transfer switch operate? 25B 26B
25B. Repair or replace normally-open K1 interlock contacts. — —
26B. Is K1 trip coil open circuited or is trip coil

mechanism obstructed? — -
27B. Does AT have an auxiliary transfer and retransfer

time delay assembly (located in rear of standard

cabinet below transfer switch)? 288 308
28B. Does transfer switch operate if terminal TB11-5 is

jumpered to TB11-6 of time delay assembiy? 29B 30B
29B. Repair or replace K12 time delay. — —
30B. Is transfer switch mechanically held on generator side? 31B 33B
31B. Does transfer switch operate if you jumper K2-CS cutout

switch? 32B 33B
32B. Replace K2-CS cutout switch. — —
33B. Does transfer switch operate if terminal TB7-7 is

jumpered to TB7-12? ' 34B 358
34B. Replace normally-closed K1-IC interlock contacts. - —
35B. Closing coil K2-CC is open circuited or switch

mechanism is obstructed preventing transfer switch

closure. — —
36B. 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. — —

Replace module 8 with bypass plug. Make sure circuit

39B.

from J8-22 to J8-12 is closed (close switch Sl on
bypass plug).
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C. Automatic transfer switch fails to start generator set during
a power outage. YES NO
1C. Perform generator set test by placing automatic transfer
switch S2 in “WITHOUT LOAD” position and switch S1 in
“TEST” position. Does generator set start? 15C 2C
2C. Is plug-in module 9 a 2 to 3 wire converter 300-0926 with
selector switch set in “NORMAL” position? 3C 11C
3C. Push the module 9 reset switch. If engine does not crank,
place module 9 selector switch in “HAND CRANK” position.
Push start switch on engine control. Does engine crank and run? 4C —
4C. Check all wiring and switches between the 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. Does engine crank and run with
engine test 1C? — 5C
5C. Jumper TB1-B+ and TB1-RMT together to put battery positive
on remote line. Check to ensure voltage is present. Put
module 9 selector switch in “NORMAL” position. Does
engine crank? 15C 6C
6C. Jumper TB1-GND to TB1-3. Does engine crank? 7C 4C
7C. Is plug-in module 16 a preheat time delay module? 9C 8C
8C. Replace 2 to 3 wire converter module 9. — -
9C. Remove wire lead from J16-19. Does engine crank? 10C 8C
10C. Replace preheat time delay moduie 16. — —
11C. Is selector switch on engine control in the “REMOTE” position? 12C —
12C. Does generator set start, run and stop with switch located
on the generator set? Return switch to remote position. 13C —
13C. Jumper TB1-B+ to TB1-RMT. Check to ensure that voltage from
GND to TB1-RMT is equal to rated battery voltage.
Does engine crank? 14C —_
14C. Check circuit from TB1-B+ through AT switch S1 (2-1), switch
S2 (2-3) to TB1-RMT for loose connection or open circuits. —_ —
15C. Is module 7 a start-stop time delay module? 16C 18C
16C. Replace start-stop time delay module 7 with a bypass module |
300-1177 or jumper TB1-B+ to TB1-RMT. Does generator
set start? 17C 18C
17C. Replace start-stop time delay module. — —
18C. Jumper TB1-B+ and J7-9. Does generator set start? 19C —_
19C. Replace interposing line relay K3.
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Automatic transfer switch fails to automatically retransfer
load from generator set to line after normal power returns.
Generator set continues to run.

YES

NO

iD.
2D.
3D.

4D.
5D.
6D.

7D.

8D.

9D.

10D.

11D.

12D.

13D.

14D.

18D.

Check battery charging fuse F1. Is fuse OK?
Is rated AC voltage present at transfer switch line terminals?

Is module 11 a retransfer time delay?

If it is and the time has been returned to zero for tests, etc.,
make sure the timer does not go back beyond zero. Otherwise,
the generator set will not retransfer the load.

Is “POWER ON?” lamp lit in motor timer moduie 11?
Has the motor timer completed its time delay period?
Replace motor timer if it is stalled (it does not time out).

Does control accessory panel have a manual-automatic selector
switch S3 and a push to retransfer. switch S4?

Place manual-automatic selector switch S3 in “AUTO” position.
Does automatic transfer switch retransfer load to line
(at end of time delay if used)?

Record the pick-up voltage dial settings with small pencil
marks on voltage sensor modules 1, 2 and 3 (only one on
single-phase automatic transfer switch). Turn pick-up voltage
knobs to 90 or below. Does motor timer “POWER ON”

lamp light (if retransfer time delay used)? Does

automatic transfer switch retransfer load to line?

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 pickup voltages.

Does control accessory panel have a manual-automatic selector
switch S3 and push to retransfer switch S4?

Remove voltage sensor modules 1, 2 and 3 and replace

with 300-0927 bypass modules or jumper TB3-5 to K5-A.

Do K3 and K5 pick up when S4 is pushed with S3 in

automatic position to light the motor timer “POWER ON”

lamp (if equipped with retransfer time delay)? Does automatic
transfer switch retransfer load to line (after retransfer time delay
if equipped)?

Three-Phase: Isolate malfunctioning voltage sensor by plugging
each individually into position 3 with bypass plugs in positions
1 and 2. Then replace voitage sensor module. Does transfer
switch retransfer load to line?

Single-Phase: Replace voltage sensor in position 1. Does
transfer switch retransfer load to line?

Is voltage of K5 (A-B) at 9 volts DC or higher with
switch S4 closed or S3 in “AUTO" position?

If voltage is present on coil K5 (A-B) but relay does
not pick up, coil is probably open and must be replaced.

2D
3D
4D

5D
24D

8D

10D

12D

13D

10D

10D

15D

7D

7D
6D

9D

9D

11D

19D

14D

16D
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D. (Continued) YES NO

16D. Is voltage TB3-5 to K5-A less than 2 volts DC when S4 : »

is pushed or S3 is in “AUTO" position? 17D 23D
17D. Is voltage from TB3-5 to S4-1 approximately 12 VDC when

5S4 is pushed or S3 is in “AUTO” position? OK 18D
18D. Is voltage from TB3-5 to S4-2 approximately 12 VDC? OK 19D
19D. Is voltage from TB3-5 to TB3-11 approximately 12 VDC? OK 20D
20D, Is voltage from TB3-5 to S2-5 equal to battery voltage? 21D 22D
21D. Replace plug-in module 5. - -
22D. Check wiring from B+ terminal to this point for open circuit. — —
23D. Check all wiring and connections between these two

points for open circuit or poor connection. Jumper

these two points to check relay K5 operation with

switch S3 in automatic position. — —
24D. | Did relay K3 pick up at end of time delay to close K3 (6-9)

and transfer load to line? 2A 25D
25D. Measure K3 (A-B) voltage. If it is 9 volts or greater, coil

probably is open. Replace relay.
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Automatic transfer switch delays transferring load to line

YES

until generator set stops after normal power outage. NO
1E. Do relay contacts K3 (6-9) close as K3 relay picks up

when the normal source voltage returns? 2E 3E
2E. Clean contacts K3 (6-9). 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
3F. Is exerciser clock turned to the exercise period? — 4F
4F. Record pick-up voltage dial settings with small pencil

marks on voltage sensor moduies 1, 2 and 3 (one for

control accessory group 15 and single-phase AT).

Turn pick-up voltage knobs to 90 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 for single-phase automatic transfer switch)? 7F 10F
7F. 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 9F
8F. Recheck the normal line voltage and output voltage of

transformers 72, T4 and T5 for higher than normal

readings. Make sure voltage sensors are set for

correct pick-up voltage. — —
9F. Is relay contact K6 (1-7) closed and making good contact? 10F —
10F. Is relay K3 energized, contacts K3 (1-7) open and

contacts K3 (9-6) closed properly? 12F 11F
11F. Measure K3 (A-B) voltage. If it is 9 volts or more,

the relay coil probably is open. Replace relay. — —
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 module. — —
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T Exerciser clock fails to start generator set.

G. | ves | nNo
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

replace exerciser clock. — —
5G. Is one-ampere fuse F1 in contro! panel “blown”? 6G —
6G. Replace fuse F1. — —
H. lBattery Charger Malfunctions l YES L NO
1H. | Does battery charger fail to charge? Charge ammeter shows

zero current and battery discharges? 6H 2H
2H. Does battery charger charge at high rate and cause battery 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 fioat 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). — —
6H. Check fuse F1. Is fuse OK? 7H —
7H. Does primary of transformer T1 have rated input on correct

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

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

this approximately 20 volts for AT-D or AT-E and 40 volts for AT-C? 9H —_
9H. Replace battery charger module 6 with new module. —
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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 voltage sensor or time delay out
from the control accessory panel to expose printed
circuit components for troubleshooting, testing, etc.
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 piug.
Open the control accessory panel.
Remove the plug-in module.

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

Insert extension board module into receptacle.

8. Insert module removed in Step 5 into the back of
the extension module (Figure 21).

o0k

~

EXTENSION
BOARD
MODULE

ey
7 ////
/)

X

B AN et e it it i e e ety

MODULE
FROM CONTROL
ACCESSORY PANEL

i

\\“

Bi47 -

E
% DROPOUT —
DIFFE;?OENT,AL S
ARE
/4 /

9. Close control accessory panel and connect dis-
connect plug.
m Module extended from extension board
_ module is now energized and presents a
serious shock hazard!

10. Perform module adjustments or tests using ap-
propriate instructions.

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

12. Remove both modules from the control
accessory panel.

13. Reinsert keying piug(s) removed in Step 6, into
printed circuit board receptacle.

14. Plug in module removed in Step 5 or install new
module, if required, into control accessory panel.

15. Close control accessory panel and connect dis-
connect plug.

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

17. Close cabinet door.

SPARE

FIGURE 21. EXTENSION BOARD MODULE IN CONTROL ACCESSORY PANEL
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Bypass Plug Module 300-0927

Do not use bypass plug module 300-0927 to bypass start-stop time
delay module 7 because It won’t operate the automatic transfer
switch. For the start-stop delay position 7, use the start-stop bypass
plug module 300-1177.

1. Open cabinet door of automatic transfer switch.

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.
Open the control accessory panel.
Remove the module to be bypassed.

. 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.

. Close the control accessory panel.

8. Set switches S1 and S2 on the bypass module to
the correct position (instructions on bypass
module printed circuit board) for the particular
bypass and insert the module. See Figure 22.

9. Connect the disconnect plug, reposition the

operation selector switch and check operation of
the automatic transfer switch.

»

o0 s

~

If the 1/4 ampere fuse on the bypass plug burns out, check and
correct switch 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.

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

Reinstall module from Step 5 or instail new
module, if required.

Close control accessory panel and connect the
disconnect pilug.

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

Close cabinet door.

12.
13.
14,

15.

16.

Start-Stop Bypass Plug Module 300-1177

Use this bypass plug module in place of the start-stop time delay
module (position 7 of control accessory panel). It's unnecessary to
remove the keying plugs when using this bypass plug 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).
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SWITCH SI

SWITCH S2

",

1/4-AMPERE FUSE

B152

FIGURE 22. BYPASS PLUG MODULE

3. Remove start-stop time delay module 7.

Insert the bypass plug module into position 7.

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

6. 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 NOR-
MAL" (three-wire starting - in cabinet), whichever
applies.

Close cabinet door.

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.

»~

10.

Module wiring diagrams are in Onan publication “WIRING
DIAGRAMS AND PARTS LISTING” (number 962-0501).
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AT’S WITH CONTROL PANEL GROUPS 51 THROUGH 55

To correct the problem, answer the question in the appropriate troubleshooting chart either “YES” or “NO,” then
refer to the number in the column and proceed to that step. Below is an index of problems.

INDEX

Problem T See Page
A. Automatic transfer switch fails to immediately connect load to line

when generator set is not running. 68
B. Automatic transfer switch fails to connect load to generator set when

set runs during test with load or during a normal power outage. 70
C. Automatic transfer switch fails to start generator set during a

power outage. 72

D. Automatic transfer switch fails to automatically retransfer load from
generator set to line after normal power returns. Generator set
continues to run. 73

E. Automatic transfer switch delays transferring load to line

until generator set stops after a power outage. 74
F. Generator set starts during normal power service. 74
G. Exerciser clock does not start generator set. 75




Automatic transter 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? 4A 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? 7A 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? — —
8A. is this a three-phase AT? 9A 12A
9A. Jumper relay contacts K6 (3-5). Does this correct problem? 10A 12A
10A. Clean contacts K6 (3-5). Does this correct problem? — 11A
11A. Replace relay K6. — —
12A. Does AT have a retransfer time delay K107 13A 16A
13A. Jumper relay contacts K4 (5-6). Does this correct problem? 14A 16A
14A. Clean contacts K4 (5-6). Does this correct problem? — 15A
15A. Replace relay K4. — —
16A. Are relay contacts K3 (5-6), contacts K3 (3-4) for
480- and 600-volt system, closed and making good contact? 19A 17A
17A. Clean contacts K3 (5-6), K3 (3-4) for 480- and 600-volt
system. Does this correct problem? — 18A
18A. Replace relay K3. - —
19A. Does AT have an auxiliary transfer and retransfer time
delay assembly (located in rear of standard cabinet
below transfer switch)? 20A 22A
20A. Does transfer switch operate if terminal TB11-1 is
jumpered to TB11-2? 21A 22A
21A. Repair or replace time delay K11. — —
22A. Is transfer switch mechanically-held on generator side? 23A 27A
23A. Are generator-side main contacts of transfer switch open? 27A 24A
24A. Jumper normally-open K2 interlock contacts (in series with K2
tripcoil). Does transfer switch operate? 25A 26A

68



A. (Continued) YES NO |
25A. Repair or replace normally-open K2 interlock contacts. — -
26A. Is K2 trip coil open-circuited or is trip coil

mechanism obstructed? — -
27A. Is rated voltage across closing coil K1-CC? 31A 28A
28A. Does transfer switch operate if normally-closed K2-I1C

contacts are jumpered? 29A 30A
29A. Repair or replace normally-closed K2-1C contacts. — —
30A. Repair or replace cutout switch K1-CS. — -
31A. Closing coil K1-CC is open-circuited or switch mechanism

is obstructed preventing transfer switch closure.




Automatic transfer switch fails to connect load to
generator set when set runs during test with load

or a normal power outage. YES NO
1B. Is generator output near rated voltage? 2B -
2B. Does AT have “NORMAL” and “EMERGENCY" indicating lamps? 38 4B
3B. Is “EMERGENCY” lamp lit? 23B 4B
4B. Does AT have a transfer time delay K13? 5B 8B
5B. Is time delay completed? 6B —
6B. Does transfer switch operate if terminal K13-1 is jumpered
to K13-5 (also jumper K13-2 to K13-6 on 480/600-volt AT-E)? 7B 8B
7B. Repair or replace transfer time delay K13. — —
8B. Is transfer inhibit circuit connected to terminals TB6-11
and -127? 9B 11B
9B. Does AT transfer load if terminal TB6-11 is jumpered to
TB6-127? 10B 11B
10B. Check for malfunction in inhibit circuit. — —
11B. Does AT have an auxiliary transfer and retransfer 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 TB11-6? 13B 14B
13B. Repair or replace time delay K12. — —
14B. Are contacts K3 (1-3), K3 (5-6) for 480/600-volt systems,
closed and making good contact? 16B 168
15B. Replacé 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 19B
18B. Repair or replace normally-open K1 interlock contacts
as needed. - -
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 normaily-closed K1-1C
contacts are jumpered? 228 238
22B. Repair or replace normally-closed K2-IC contacts. — —
23B. Is transfer switch mechanically-held on generator side? 24B 26B
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(Continued)

YES NO
24B. Does transfer switch operate if cutout switch K2-CS
is jumpered? 25B 26B
25B. Repair or replace cutout switch K2-CS. - -
26B.

Closing coil K1 (CC) is open-circuited or switch
mechanism is obstructed preventing transfer switch closure.

1




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 S2 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-RMT is equal to battery rated
voltage. Does engine crank? 5C —
5C. Check circuit from TB1-B+ through AT switch S2 (1-2)
to TB1-RMT for loose connections or open circuit. — —
6C. Does AT have a start time delay K7? 7C 8C
7C. Has time delay K7 completed its delay? 8C —
8C. Does generator set start if terminal K7-1 is jumpered
to K7-5? 9C —
9C. Replace relay 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
button on AT control accessory panel. 3C 4C
3C. See generator set manual. — —
4C. Jumper terminal K5-1 to K5-2. Does generator set start
and run? 5C 6C
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 run if terminal TB1-H is
jumpered to TB1-3? a9C 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
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C. (Continued) YES NO
13C Does generator start and run if exerciser contact M1-4
is jumpered to M1-5? 14C 15C
14C. Replace the microswitch on the exerciser clock or
replace exerciser clock. - -
15C. Does AT have a start time delay relay K77 16C 17C
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. Replace relay K7. — —
D. Automatic transfer switch fails to automatically retransfer load
from generator set to line after normal power returns.
Generator set continues to 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 equipment
connected to terminals TB1-4 and TB1-5? 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
6D. Check area protection equipment for malfunction. — —
7D. Is 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 relay K10? 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). — —
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Automatic transfer switch delays transterring load to line

until generator set stops after a power outage. YES NO
1E. Does AT have a retransfer time delay K10? 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 K10-7? 4E 5E
4E. Repair or replace retransfer time delay K10. — —
5E. Do relay contacts K3 (5-6), contacts K3 (3-4) for 480/600-volt system,
close when the normal source voltage returns? 6E 7E
6E. Clean K3 contacts. Does this correct problem? — 7E
7E. Replace relay K3. — —
F. Generator set starts during normal power service. YES NO
1F. 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 —
6F. Is automatic transfer switch a 3-phase AT? 7F 9F
7F. Is phase protection relay K6 energized and are contacts K6 (3-5)
closed and making good contact? 9F 8F
8F. Replace phase protection relay K6. — —
F. Does AT have a start time delay K7? 10F 11F
10F. Measure for rated AC voltage (nominal 220 with 480- or 600-volt system)
from terminal K7-L1 to K7-L2. If present, repair or replace start
time delay relay K7. v — —
11F. Is start-stop relay K7 energized and are contacts K7 (1-5) open? — 12F
12F. Replace start-stop relay K7.
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G. Exerciser clock does not start generator set. YES NO
1G. Does exerciser motor timer M1 operate? 2G 15G
2G. 1s operation selector switch S2 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 voltage on TB1-RMT terminal during exerciser period?
See instructions for exercise clock adjustments. — 16G
6G. Are contacts M1 (4-5) open and M1 (3-5) closed during exercise period?
See instructions for exercise clock adjustments. 7G 16G
7G. Jumper terminal K5-1 to K5-2. Does generator set start
and run? 8G 9G
8G. Replace 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 TB1-3? 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. Replace the exerciser clock. — —
16G. Replace the microswitch on the exerciser clock or replace

exerciser clock.
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MOTOR TIMER RETRANSFER TIME
DELAY

The motor timer operates on AC voltage and delays
retransfer of the load from the generator set to the
line. A stepdown transformer T1 supplies 120 volts AC
to the motor timer in all automatic transfer switches
(see drawing 626D0145).

When the normal line voltage fails, the voltage
sensors drop out line interposing relay K3 and timer
relay K5. The voltage sensors sense restoration of
normal line voltage and close the circuit from ground
to relays K3 and K5. Relay contacts K5 (5-8) close to
apply AC from T1-X4 and -X5 to the motor timer A11
(2-7). At the end of the time delay period, contacts
A11 (6-8) close the circuit to pick up relay K3. Relay
contacts K3 (2-8) open and contacts K3 (9-6) close to
transfer the load from the generator set to the normal
line.

PREHEAT TIME DELAY

When a power outage occurs, TB1 - B+ feeds battery
positive to the 2 to 3 wire converter plug-in module 9
(1-2) and to preheat time delay plug-in moduie 16
terminal 1 (drawing 626D0145). Terminal 16 ofthe 2to
3 wire converter module 9 supplies ground to terminal
5 of preheat time delay module 16. Qutput terminal 3
grounds terminal TB1-H to energize the preheat
solenoid on the generator set. Time delay plug-in
module 16 terminal 19 applies ground to the 2 to 3
wire converter module 9 terminal 14 to inhibit the
crank cycle during the preheat period.

After the preheat period, module 16 (terminal 19)
removes the ground from the crankinhibitterminal 14
of the 2 to 3 wire converter module 9. The 2 to 3 wire
converter module relay closes a set of contacts and
applies ground from terminal 4 to TB1-3. The
generator set starts and runs.

Output voltage to transfer switch K2 (drawing
626C0106) terminals A and B through TB7-6 and -7,
TB6-6 and -7 (drawing 626D0145) energizes the
primary of stepdown transformer T3. Transformer T3
terminals X1 and X2 feed a nominal 40 volts into
undervoltage sensor module 4, terminals 12 and 15.
When output voltage exceeds the set point of voltage
sensor 4, the solid state switch (8-10) closes to
complete the circuit to the 2 to 3 wire converter
module @ terminals 8 and 9. A relay on module 9opens
its contacts, removing the ground to TB1-3 to stop
cranking (start disconnect circuit). The voltage sen-
sor module 4 also completes the ground to terminal 9
of the preheat time delay module 16 to open the
preheat circuit to the generator set.

PUSH TO RETRANSFER AND SELECTOR
SWITCHES

Some automatic transfer switch installations require
that the generator set continue to supply poweruntil a

retransfer signal is manually initiated after restoratuon
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 626D0145 shows both the
selector switch S3 and push-to-retransfer switch S4.

Manual Retransfer

With S3 selector switchin “MANUAL” position, relays
K3 and K5 drop out on a voltage dip or a commercial
power outage. If the normal line restores voltage
before the generator set can build up voltage, normal-
ly closed contacts K4 (2-8) will reenergize relay K3 to
keep the load on the line.

If normal line power stays off, the voltage sensor
module 4 energizes relay K4 through bypass module
8 contacts (12-22). Relay contacts 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 circuit on normal power restoration.

To initiate a retransfer when line power returns, the
operator must push retransfer switch S4 bypassing
contacts K5 (6-9) to energize relay K5 through the
voltage sensors. Contacts K5 (6-9) close to “seal in”
relay K5, and contacts K5-4 and -7 close to energize
relay K3 through automatic-manual switch contacts
83 (2-3) and voltage sensor modules 1, 2 and 3. Relay
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 S3in
the “AUTOMATIC"” position, relay K5 will pick up on
normal power restoration through switch contacts S3
(1-2), and voltage sensor modules 1, 2 and 3. Relay
contacts K5 (5-8) close the circuit from terminals X4
and X5 of stepdown transformer T1 to the motor
circuit A11 (2-7). The motor timer times out and
closes contacts Al11 (6-8) to energize relay K3
through contacts S3 (1-2), A11 (6-8), 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 generator set to the normal line. See Restoration
of Normal Line. K3 (1-7) opentoinitiatethetime delay
stop.

NORMAL AND EMERGENCY LAMPS

The green normal and the red emergency lamps
indicate which source is supplying power to the load.
During normal operation, the line supplies power
from line A (drawing 626C0106) through TB7-11
(drawing 626C0164) to transformer T11 primary, back
through TB7-10 (drawing 626C0108), through K2
contact IC, J1-W which connects to P1-W (drawing
626D0145). The circuit is completed through either
contacts K3 (6-9) or K4 (3-9), back through P1-Y, J1-Y



