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Safety Precautions

Before operating the transfer switch, read the Opera-
tor’s Manual and become familiar with it and your unit.
Safe and efficient operation can be achieved only if the
transfer switch is properly operated and maintained.
Accidents are caused by failure to follow fundamental
rules and precautions.

Throughout this manual you will observe symbols,
shown below, which indicate potential dangers to the
operator, service personnel, or the equipment itself.
Read the manual carefully and know when these condi-
tions exist. Then take the necessary steps to protect
-personnel and the equipment.

. This symbol warns of immediate

A DANGER hazards which will result in severe
personal injury or death.

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

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

ELECTRICAL SHOCK WILL CAUSE SEVERE PER-
SONAL INJURY OR DEATH.

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

Keep the automatic transfer switch cabinetglosed
and locked. Make sure only authorized personnel
have the cabinet keys.

Before performing maintenance or making adjust-
ments, move the operation seléctor, switch on the
generator set or automaticitransfér switch to STOP.
Then disconnect the starting“batteries [(-) lead first]
of the generator setand remoeye AC line power from
the automatic transfer switch.if instructions state
otherwise, use extreme caution due to the danger of
shock hazard.

Use rubber insulating, mats placed on dry wood
platforms over floors that are metal or concrete
when working“on any‘electrical equipment. Do not
wear dampgelothing (particularly wet shoes) or
allow skin surfaces to be damp when handling elec-
trical equipment

Jewelry\is“a, good conductor of electricity and
shoetild,beiremoved when working on the electrical
equipment.

Downot work on this equipment when mentally or
physically fatigued, or after consuming any alcohol
omydrug that makes the operation of equipment
upsafe.

Copy and post these suggestions in a prominent
area of the transfer switch.

LT-UG-3
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. Section 1. General Information

= = ABOUT THIS MANUAL

- This manual provides service information specific to.

Onan LT |l series transfer switches. Both standard -
and option variations are included in subjects

covered. When performing troubleshooting, adjust-
ment, and repair procedures, remember the transfer
switch, generator set, and commercial power are all
interdependent. The serviceperson must therefore
possess thorough knowledge of transfer switch prin-
ciples, and basic knowledge of electrical fun-
damentals.

During periods of normal operation, read all service
and operating instructions applicable to your site
equipment. This will allow you to more effectively
remedy a fault condition when it occurs. When per-
forming any service procedures, observe all cautions
and warnings in this manual and on transfer switch.

The transfer switch must always maintain com-
pliance with any applicable codes and standards.
Improper servicing can create an unsafe installation
that might cause serious personal injury or de@ath, or
damage to the equipment.

MODEL NUMBER SYSTEM

Always supply the complete Model number,/ Spec
number, and Serial number as shownn' the'transfer
switch nameplate (Figure 1-1) whent{contacting an
Onan Dealer or Distributor. This information’is neces-
sary to identify your transfer switch when ordering
replacement parts.

'

- Ther following two pa'gés show the'model nunibering' o
~system for starting spec H,units and the older spec G
__units: A typical model numberis given for each spec and

the meaning of the code’segments.

Onon'iiiinstiorSwitch

e

Suitable for control of motors, électric:
discharge lamps, tungsten filament lamps
and electric heating equipment where :
the sum of the motor full-load ampere.
ratings’and the ampere ratings of other
loads do: not exceed the'ampere rating
of the switch and the tungsten load does
nol exceed o, of the switch rating.

I For Elec Eqpt Only I

e——

Onan Garporation )
Minneapalis Mn hhA432 HISA

Made in URA

a9 1264

M-1613

FIGURE 1-1. NAMEPLATE

[ AWARNING |

INCORRECT SERVICE OR REPLACEMENT OF PARTS CANRESULTIN SEVERE
PERSONAL INJURY, DEATH OREQUIPMENTDAMAGE.SERVICE PERSONNEL
MUST BE QUALIFIED TO PERFORM ELECTRICAL AND/OR MECHANICAL

SERVICE.



SPEC H MODEL NUMBERING SYSTEM
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U 20 A / 39 H 4. Continuous Ampere Rating
‘_ i - ’ l l 30, 60, 100, 200
, ) 5. Voltage Codes
3 4 S 6 A =120V, 60 Hz

L =120/208V, 30, 4-Wire
T 240V, 1J,3-Wire 60 Hertz T e s

——1."Series Identification " el . Ba 35 aive 7 — -
2. Basic Application . ..o FERE S N I, 480V, 30, 4-Wire g T TR L
. ... C=2-Wire Start e e ) N, i T ——
——E=3-WireStart . -~ - " 2=200/347V,30,4-Wire { 9
. 3. Agency Certification. - =~ oo oo 220/380V, 30, 4- Wirey 50Hertz .~~~ - o
S u=UuL ST omoT o oo 240/416V,30, 4-Wire N o s
- C=CSA : L
N=None

B fH=347:/—600V.773®, 4sWire =60 Hertzrri 5 S
6. Factory code for optional‘equipment

7. Specification Letter (Advances with production
. modification)

v
1-2




100-
T
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C A
T T
3. 4.

- -1. Series identification

2 Transfer switch type

B_ =3 Pole, Elec. Held . .
=G = 3 Pole, Mech Held Line Side

6.. Voltége Codes

Voltages

““L-=3Pole, Mech Held Both Sides-—
o

,,—Basm Application
=-C = GenSet Standby to Utlllty (2 wire start)

~...'4. Enclosure
A = General purpose (NEMA 1)
5. Continuous Ampere Rating
- - 30, 60, 100, or 200

= E =GenSet Standby to Utility (3-wire start) -~

60 Hz 50 Hz
1 51 120V 10, 2-wire
39 | 639 | 120/208V, 3 &,4-wire
: 120/240V, 10, 3-wire
1 120/240V,3 &, 4-wire .
R ‘| 277/480¥, 3gn4-wire -
538. | 2007/347V¥30,4-wire s ool
S e —-1-220/380V,- 30, 4-wire = , =
: 2407416V, 30, 4-wire——
9X | 59X | 347/600V, 3(2). 4—W|re;;;},,

7 “Agency Certification T
U = Underwriters’ Laboratories, Inc. .. .~ .
-C = Canadian Standards Association -
N = None 2

-8.-Control.Group:(see-Table-1=1): e

9. Meter/Group,(see Table 1-2)

10. Specification Letter (advances with productlon
modifications)

~ Table t1. Géntrol Group Codes

~'Control Grou

Code T

Control Group Features 260

261 262 | 263 | 264 | 265 | 266
E Phase Loss/Gen Pickup Relays X X X X X X X
—Retransfer-FimeDelaysRelay—F— |- x| P o e e e e e e e
_|Start Time Delay Relay "% "1~ | Y e dox T x
~~|Stop Time Delay Relay I X X X x|
= ==|Transfer Time DelayRelay — |~} X X T T
Adj:-Volt.-Sensor - 1" Phase'Line X

Adj. Volt. Sensor/~ 3 Phase Line X
- - Table 1-2. Meter:Group Codes - -
— Meter Group Codes—
"“Meter Group Features | 02 | 03 | 04 | 05
AC Voltmeter X X
Ammeter oo o X ! CamEeE
- - Frequency Meter = —— — o mjoee o Lo X | o [ X0 - '
. e Running Time Meter- - - -~ - { x X <X SX - - o S
1-3







- Section 2. Operation Description

=~ "This section describes the operation of the LT It == Thecabinetdoor may alsoinglude@ne ormoreofthe=———
~transfer switch. The descriptions will include all =~ following options: . : o -
standard, and most optional-model variations. Refer--— — R
~to Model.Number System and any other modifica- e -AC Voltmeter (M3)# 5y~
ions specific to your installation requirements to=— —= e AC Ammeter(M4) & R P
—properly interpret the following-information.. -~ ... .—— - _e_AC\Voltmeter/Ammetesd "~~~ -

: : e Selector Switch (S3) ' LT

COMPONENT DESCRIPTIONS = ° Frequency Meteg (M5) 7
o B e T e T e s v = :"’"; ”77”7 j:’-:"*Thetransler switch cabine'rdoorshro‘“d be C|osed'at'a" ﬁmes.—and =
: -only authorized persennel be allowed entrance, T

Cabinet Exierior——=—

As a standard, the cabinet assembly has Normal and
Emergency=-operating-status-lampsand-a-lockable=C
- type door hasp. See Figure 2-1.

NORMAL : ey §
OPERATING EMERGENCY

HGHTE AT

OPERATING
Nnoys -

METER z
2 _ & = {MEY
2 - AV =

ST ESWITOH O e
B S CORE e e

. FIGURE 2-1. COMPONENT LOCATIONS - EXTERIOR .~~~ -~

2-1




Cabinet Interior (Flgure 2- 2) S Battery Charger: The battery charger (A2) regulates its

Transfer Switch Assembly: The ‘transfer swﬂch charge voltage to continuously charge without damage ,
assembly consists mainly of three pole relays K1and = tothebattery. As the battery approaches full chargg,the Jj. - =
K2. These relays transfer loads between Normal and charging current automatically tapers to.zero amperes

-or-to- steady-state load -on .the. battery.. The battery

“Emergency power sources. Therelays are electricaily - --the. Datt |
charger has an-ammeter for-indication-of charging cur-

and mechanically interlocked-to prevent simultaneous |
application of both power sources to the load. When rent and has a fuse for protection of the battery charger

closed to either Normal or Emergency power, the relay ‘circuit. The 0 to 2.0 ampere maximum charging rate is™
~_contacts -are_either electrically. or-mechanically held.. ... adjustable, and switch selectable to charge e|ther12 or

=~ __-Operation of the transfer switch assembly is dependent... - _24-volt starting batteries.
~—=upon the control assembly. e

There is a possbhilitywof battery dam-,,;:: '
age and personal injury if charger is. .

AWARNING

_D

“Current Transformers: For transfer switches equip-— - adjustment procedures and safety precautions.

_.___pedwith the AC ammeter option, the generator set wires Y . : :
~"to K2 must be routed through currenttransformers CT1,~ — “Exerciser Clock: Onan régommends that the generator——==-—

CT2, and CT3 as indicated on the wire diagrams. — = ~set be operated for 30"minutes each week to remove ~ - =
T T me s tn T e s s s e T moisture: and-to-keep -a- film-of- lubricating-oil-on the e
T “engine parts-"Exercising for-one long-period-is-better=-= ==~
: ‘than several sho t periods. The normal exercise period ,
e s e e e s oo is from:12:00,401 2:30)p.m. on-Saturdays. The exerciser- -

i
t
’, Program Transition: Programmed transition relay (K20) program maybe Changed using the procedure in the
| is an optional feature of transfer switches (mechanically .~ Adjustmients section.

| .- latched-both-sides-only)-Programmed-transition-is-the.” - . = ey , ST
capability of the transfér switch to assume a mid-— -~ ~1he-eentaeis-in-the-exerciser-clock-are.basically.a____

iﬁ_, transition position, for an adjustable interval of time,— _ Single-pgle double-throw switch. When the clock -
} when the load is neither connected to the Normal power - ~—switch is activated, the contacts close and send a start——— —

“source, nor to-the-Emergency-power. ~This- feature\ - _signaltg the generator set.
, : e -

*pasme'r can be ad;usted i‘ro*n G 5 to 5 oeconds 15101

iroptmn The. properadjusrmentrsamnctnon ofnhe motorty, ——
- randitsconnectedload. o s Ry T




T Wmng Harness .Iack Connect:ons. The followmg

- Preheat Relay: Thiselay (K11) provides a time delayed *

briefly deplcts the functions prowded through each  start, for glow plug warm-up of diesel ‘generatorisets;-
}  jack/plug-in position.- - . - - : © - adjustable for a O 6to 60 second delay
T J10-  Delayed start /stop of generator setwithPre-— ——Generator- Set’ Confl' ol Connecm’ns- Thls ter m'nalvﬁf_’
heat-option (3-wire only).-- S LT T poard s designated TB1 on 3-wire, and TB2:0n 2-wire
=J3~ = Automatic start/stop of generator setfrom--. . System electrical schematics. It provides control har-
PCBcontrolAl. .. ____ness wiring interconnect to the generator set. o
= —J12==Current’ Firansformers and:meters: cﬁuen ST T : s =
)4 - Power supply to controller transformers from -
B o - - line or emergency source, and command
e , actuation of transfer switches K1 and K2. -
P -J14-—Programmed transition relay option. - - . .. [ R
e e S e e NNIRING o SUERE okt
: GENERATOR SET HARNESS -
T "7~ "CONTROL CONNECTIONSG =~ s e ez JACK : W il »rr'f-"—';/?S%’\llEIARBCLl;l;;——»:f?ﬂ'
) o 181, | CONNECTIONS (SEE FIGURE 2-3)

OR TB2
o ,Z'\ :

——— - PREHEAT/ (o
T Lo T TRELAY —=

(K11)

4

[ f7V'CL;JR’R’éNT%L‘P?ggﬁg%ggnf\fBATTER,
S " TRANSFORMERS - Lo - CHARGER -
e o :"';"V'(CT1'CTZ{,‘Q"—‘»:5—4—'%5:1::57 > (M20) T T AR T

” CLOCK M2
(SPEC G MODELS) -

% FIGURE-2-2. COMPONENT LOCATIONS - INTERIOR I




- Control Assembly: The-control-assembly (Figure 2-3)-

.. monitors the Normal and Emergency power sources. |fa
failure ofthe Normal power source is detected, the con-
irol assembly starts the. standby generator set and
transfers the load to-this"Emergency power-source: If-
restoration of the Normal power source, or a-failure-of
the-Emergency-power-source is-detected,the-control._.
unit transfers the load to the Normal power source and
shuts down-the-generatorset.:

*'The following briefly describes the components -
-—=—located on the control plate assembly:.
:';O’Transformer T1 - is interconnected-to the- battery e

-=charger-and-exerciser-clock. -

~e" Transformers T2 and T4 - are for line side monitor=——-
~ -+ ingand controI components.

e Crankmg Limiter Relay (K10)--

—engine starts. If the engine does not'start, a heatmg

" Stop: shuts down the generator setand pre-
vents it from starting. Use this posrtlon when
servrcmg the generator set °

( -wire-startonly)s ———+—
The-cranking - limiteris an-electrically-operated o

- thermal relay that protects the engine cranking cir-

cuit. The limiter is energized until the engine be-
gins to.crank.and. remains_ -energized until the

element in the limiter opensgthejefanking circuit .

_ . after approximately one minute.“Ghe limiter must be

manually reset before the engine willicrank again.

“can simulate a power outage for test purposes The =
—three positions-function<as-follows: - ..

monitoring and control components.

e S oo — .. Test:.mavingsthe switch to Test sends.a “-taftﬁ— et
® Transformers-T3 and F5 --are-for- e*‘nﬂr gency srde S :

P Y

—signal-te the. generator set-The_generator set
will startandassume load as Iong as the switch
-...is indhis position. .. o BT

e Connector Panel - this plug-in connector plate is
~equipped “on—models -offering- reconnectability - to--
N otherloltaaes

- Normalsinsthe :Normal:-position, . the. transfer
__Switchris set for automatic operatron

® Generator Selector Swrtch (32) - (3 wire start
only). This switch is the operation selector for the -
————generator_set.. The three positions functron as

Retransfer upon completlon of test period, mov- -
ing the switch from Test to Retransfer posrtlonffff—f;_ -

from arungthe eneratorsetbutatlows,,

Hours nurjtfigfez:{ﬂz‘." - 1ht5;s efer advang
ne gaﬁﬁr"ﬁni‘ CC‘: rQ hr ﬁf‘)@i‘-‘:‘lnf‘f‘ “‘ DrOthe% an

" "GENERATOR - TCRANKING ~
,,,,, CSELEGTOR™S = Trr o LIMITER: =
SWITCH RELAY
i e (1) e

. T CONTROLLER’
TRANSFORMERS < i "PCBOARD" "~
ASSEMBLY
(A1)
: . (See Figure 2-4)
I . CONNECTUP
PANEL** __]

*As Reguired Per Application

“-- FIGURE -2-3."CONTROL ASSEMBLY

B S 244

**Not Applicable for 120-volt models

£5-1602-1




e Controller PC Board Assemb!y (A1) - thss control"' s

-~ . board contains the necessary monitoring and time
] delay relays for automatic operation of the transfer
’ switch (Figure 2-4). The.components vary by options

lowing descriptions to ldentlfy the. control relays spe-
e e . Cific-t0-your-application.- - . .. e

= Stari Reiay (K3)-This relay is for automatic'star
- up of the generator set. This relay can be either
a no delay type, or, an adjustable (0.1 to 10

-to the generator set.

adjustable (2 to 30 minute) time delay re--

~ ordered.Referto Model Number System andthefol-— 7~

-generator.setto.stabilize.before.l0ad.is.applied.

—preset pickup valtage, relay K9 will become de-—
-._energizedandcloseasetof N/C contactsinthe. 7"

— Retransfer Relay” (K4): this relay provides an—

~Transfer Relay (K8) ‘there are two types; non-.
ad;ustable and adjustable time delay(0.3 1,30 -

seconds). This relay will actuate whengenera--
tor.voltage and frequency reach the settings of

““the control. Upon actuation.(after delay ifequip-————"

ped), the transfer switch transfers thelload to the

- Emergency power source. The time delay type. .. ... .

relay (factory set at two seconds) allows the

~ Voltage Sensor Relay (K9):this relay is for moni-

- second) delay before initiating a start command - —.toring the generator set voltage. Pickup voltage .

is adjustable. If Emergeney voltage falls below

generator set startcircuit. The generator set will

~transfer of load from emergency to normal
_ power source.

~either regainyjproper speed-and output voltage
=~ to energizeK9relay or,an overcrank shutdown :
———will oogur..Refer-to-Section 3, Adjustments for-

elay is fOr controirng a,,ﬁ,,iff\fai‘tage S@RSor: pickua séﬁmgs -and: dre;*)e
vaIues

Stoppmg Bypass Sw:tch (A1S1) “this_ sw:tch .

a2 allowsforbypassing the: generator setstopping:.—.—-—

wtime delay. If the control is equipped with Time

S g :}{9/1‘35]6%ensoFRelay—(Ké):——thi%re!ayfisfer:meni; s
- =—- .- - toring line voltage. There are three —

Delay Stopping-Relay-(K5),-this. switch- must.be.
in the OFF position. Otherwise, this switch is in

Hypes;a-noen-adjustablephasesensor,;or;single==-# —
phase or three-phase types with an ad|ustable .

“~the ON position, and function is bypassed. e

voltage pickuprange.—— —

Retransfer Bypass Switch. (A1S2): this switch -

allows’ foﬂaypassmg the- :made&ay Yeftransfer——
h asie




§ VOL TAGE SENSOR
1% GENERATOR SIDE

OFF

RETRANSFER| 7|77 77 TAIS1
Do BYPASS - e I

--ON- -+

§ TRANSFER RELAY

* TIME DELAY TRANSFER

] § PHASE SENSOR RELAY
“H=VOLTAGE'SENSOR 3¢~
LNESIDE. .. ...

OLTAGE SENSO!
INE-SIDE= =~ —

RANGE: 0.3 to 30
ENERGIZATION

SECONDS ON - -

'NORM; 2 SECONDS

§ INSTANT TRANSFER
TO LINE

"TIME DELAY'STOPPING—

AFTER RETRANSFER ™77 |%

TRANSFER

RANGE 370300
~ "SECONDS ON

NORM: 300 SECONDS

ENERGIZATION __ | ..

RANGE: 2 TO 30 MINUTES
ON. ENERGIZATION

_ | NORM: 15 MINUTES,..

CAUTION:

HIGH
OFF - VOLTAGE
STOPPING 77
BYPASS™- .o
ON - = oo -
SR —
g
3 1
g 2t
6 4
q )
9 7
d 3
o Pi1
§ START RELAY

TATIME DELAYSTA

=L RANGE}0.1 1010 SECONDS

NORM: 2 SECONDS ~ -~~~ f -~ -f- -

‘When commercial powér is first appiiéd; fine Voitééé is
_transformed to 120 volts AC andfsupplied to voltage _
‘sensor relay K6. Energizingithe'€oil of K6 WI|| close its

o P eV o ~ o.on
“ LA ’J N A= g L v
xcg!tane fee,,lng t e relay coil .drops b

holding voltage.

“not c‘ioseq the K1 ciosmg &QillC .
L r:.!osmg coii energized, the normaiiy open contacts of K1
‘between Lirie and Load will close.

Juj IS energlzec

=During normal operation- when K3 relay-is energized,
P et e Btk b b g

set.”

~Relays' K4 and K5 (if equipped) function as described in:
“the Restoration of Commercial Power section. :




~POWER OUTAGE

) drops lower than the setting relay K6, K6 de-
_energizes and opensthe circuitto control relays K3 K4
K5 and K7 ,\, e LT T T T T T

tacts to close and-complete the circuit for generator set

When commercnal power .outage. occurs,. or voltage

= '*:De-energizing'relany3'aIIows its-normally-closed con---

TW@“‘Wire Starting

“In a two-wire- starting circuit, battery voltage (B+) ls
~‘connected by K3 to the remote (RMT) terminal. When ———
~-commercial power fails or falls below the holdingvolt-- -
————age of voltage sensor relay K6, it de-energizes. This— -
‘removes power from K3; and-after any time:delay, K3.
closes the contact between B+ and RMT terminals to
initiate generator set startmg """""""

. switch model.

~ 7 - Upon start-up of the generator set, voltage sensor relay -

K9 will' energize and ciose its normaily open contacts to

starcup=—Reiay=K3=can=be-either-immediatezor=time~
-delayed-(0.1 -to-10-seconds)- depending-on-transfer:---—:-

~ For penodic' exercise of the gen’eratﬁet; M2 exerciser-

~clock will close its normally openicontacts between B+
and-RMT terminals to initiate start.and run.command of
the generator set. The generatorset will start and run at
no load for the time setby the.exercise clock M2

- gize and after its adjustable time delay period (0.3 to 30
== seconds) it will clos ’its normally open contacts to K1
- trip coil (TC)and K2 closing coil (CC) circuits.

- transferrelay K8 (if equipped)-Relay-K8 willthen-ener=-..- -

Three-Wire Starting, =~

~Normaily closed contacis of generator voltage sensor————

reIay K9, and crankmg limiter relay K10 are in series in -
; ; ri

V |ose0 (I uu; bUllldblb,

gof-
the KT trlp coil (TC) ‘would then energlze to open K1

hen the generatef vo!tage -Sensor-— re!ay K9 detects
prop,e,r,, generator_voltage, the contacts open and

By opening transfer switch K1, the normally closedinter-_,

—————4=-remove-ground-from-relay-cranking-limiter-coil- K10 1f—

ground is not removed within 60 seconds, K10 will time
~out and remove the start signal from thegeneratorsetby-——— ———
' n-(TDO) normally close

ending ¥e Of 3
basuc function ofthetransfer switch! The stamng circuit -

reompatible-with




1 e 3 WIRE START
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FIGURE 2-5. TYPICAL WIRE DIAGRAM FOR 3-WIRE START SYSTEM :
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The preheat relay option’(K11)also has: normally open
=-.....contacts: in-the generator set starting circuit (3-wire_
only). This adjustable relay (0.6 to 60 seconds) will time
. delay generator set startingfor.the desired time to allow
for diesel engine glow plug warm-up before closingits

- o normally opent contacts of the startlng cwcun
T : - SIMULATION OF POWER OUTAGE -

= ; 7;7'777 - = = . e RS _To ensure.] the equm,ezn,L‘S,,reﬁgltgzperform the

“RESTORATION OF ——— B —f—""f'operatOT should monthly sim@ilate- aﬁpdwe{éhtage

COMMERCIAL POWER —-—Test Transfer Switch S1 on(the’inside panel is pro-
~ -~ vided for this function. -

The generator-setis still.running, but will be stopped - -

when time delay stopping relay K5 (if equipped)

times-out (3-to 300 seconds),. and energizes K3 relay. =

When K3 is energized, it opens-its normally closed
- contacts in. the generator set startlng mrcmt

~voltage sensor relay K6 will detect proper line vol--:=—— . .
“tage, energize, and close its normally open contacts . In the Normal position| the‘eontacts between switch -

“to-complete-a-circuit to-relays-K3;-K4;-K5,-and-K7-—— - - terminals number 1 and 2arg normally closed, andin

. o series between voltagésensor relay K6 and relays K3,

--K4, K5,-and. K7 for_autematic_transfer. sw1tch,Qpe|:-W
- ation.

,Energlzmg retransfer time delay relay K4 (if equipped)”
will delay closing its normally open, t|me delay close:
,ﬁﬁ%}ﬁﬁﬁﬁﬁﬁﬁﬁeﬁéeﬁﬁéﬁﬁeﬁ&{ Eime:{2:40:3
= "nutes);betore allowinginsianti irans,ieﬂ)miie relay K7-
0.energize tnéraiiiﬂ'ngTiceiay;wiiLthen"close—'itsinor
—mally-open-contactsto-compléteacircuitioenergize K2~
. tnp ¢oil (TC) through the then closed; normally open, K2
e “interlock contact (IC). When:the K2 trip-coil (TC) ener=—- - —
-~ —-gizes,-the-opposite_K2. interlock_cont: . This. '

~completes thecircuitto K1 closing coil (EC) through the— & mUVmQThB SWTCS to- N?r mal causes Iea?;teagifeTte
-closed-Ki-cutout-switch-(CS).-The transfer switch now - re?rgggt?ret:%z (de?;;":x);?evéer(g?”gs;egaﬁ!;e d"z\
switches the load back to the commercial (Normal) ‘pressing the S1 switch to Retransfer position will-

__powersource. I.bYpass the retransfer time delay relay K4, to energize

lnqmnf transfer to. lme relav K7
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Sectlon 3 Ad gustments |

. S , Start Relay (K3)
“This section prowdes mformatlon for maklng ad-  Startrelay K3is equapped withva 0610 scale” Rotte
- ~ justments to the time delays, exerciser clock and battery knob to desired time delay start©f generator set (0 1to
_ charger. Some adjustments require that AC power be 10 seconds). o
—applied to the transfer switch. Use extreme caution to- - —
avoid contact of exposed terminals within the cabinet —  Refransfer Relay (K4) ' ——
since they present a shock hazard. , ~ Retransfer relay is equipped with a 2 to 30 minute scale

‘Rotate the knobto the desnred time delay retransfer fr0m o

= S ianowaaarc]-High- voltages. within cabinet and.- -
e AWARNING rear side of cabinet door present a

hockhazard whichcancause severe personal injury ._ .
-ordeath.-Use.care.when opening.cabinet door, and .~
- read allsafegtpreeau!:ons infrontofmanual.

mmutes)

= \.ieuefatﬁl' Set Suop Rel“‘ (KS} :
: ] ~This relay isequipped with a0to 100 percentscale.The
CCNTﬁGL RELAYs e Zmakimum time- delay-of-this-relay-is-300-seconds- (5=
mmutes) when-adjustment-knob-is-set-at-100-percent -~

= circuit board is shown in Figure 3-1. Relays K4 and K5 Qposition. The recommended generator stop time delay

““are optional. The time. delaygfmlons of r)éiays K3and ™" ﬁ;js’g’tg’f”m'nmes (180-t0.300.seconds); thus, the.adjust-...
E ) and the pickup adjustment of K6 are. other optlons mentiknob should be set within the 60 to~100-percent—

= e e e R L | e e— 7 —
- The range and normal setting are listed for the ad;ust- \
" ablerelays. When adjustment is necessary, refer to. the :”"'Time Deiay Ti'ansfer Relay (KB -

—following procedures.——

o — L RETH | TAISTHE smﬁpmﬁ
1 . . ... .@YPASS|_ | - .| | BYPASS . -
3 MRS RV i
5 o — e e ON DO e e
9 | -7
d b
= = : = Sotommmee e o
: AL K9 e e
T - w1 — ~Ka N RT - - -
~ - 7 REE B s abalateest i IS T T T T e e
e e e W2 L I O P Y DT , - U I ST S D
SETITTAE T R SIS TRANSFER REEAY. 1 ST s R s e s R 1E R A I T
VOLTAGE SENSOR
J 1 GENERATOR SIDE * TIME DELAY TRANSFER | §'TN°5{m‘g TRANSFER e
RANGE. 0.3 1030
SECONDS ON
Rvd ENERGIZATION"| -~
NOAM 2 SECONDS
o 4 g — - { L
J1 i | | e— |
- = £
T , ¥ 7). G I N S . N Ll STARTHELAY. S
. S » - q . IMIE DR Av ST ARTNG- )
: T a l *=¥* TiME DEUAY STARTING™ |~ =1~
EEE s T e +=|‘AANGE: 0.1 16 10 SECONDS
- .- # NORM: 2 SECONDS
- PHASE “TIME DELAY STOPPING -
. S ?VTI'AGSEH‘S‘::?% AFTER RETRANSFER . [ TIME DELAY RETRANSFER
) ——— NSTER
- R - RANGE 3 TO 300 :
BN _LmESOE SECONDS ON AANGE: 2 TO 30 MINUTES l <
R — avit " VOLTAGE SENSOR 1y ENERGIZATION ON ENERGIZATION — R S, S
B S ST L] NORM: 300 SECONDS - | | NOFM: 15 MINUTES R B T
e o N T B [7,, V_—_[—‘,,,,,,, St = ————e
K6 i - ! T S|
K5 = K4 — —
= “OPTIONAL RELAYS. ES-1603— - —
§ STANDARD RELAYS

~ FIGURE 3-1. CONTROLLER PCB ASSEMBLY
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- —*These,relays have an adjustable range of voltage

- -differ slightly due fo-transfer switch modifications.-

characteristics. Relays having a white number “8”

pickup-setting.Eventhough therelays haveatypical1to—. ... o
10 dial indicator-scale, the-relay characteristics may--—-.. -

““Two tables are shown to cover the variances in‘relay™

‘EXAMPLE: Per: Table:3-2if:the:nominal:transfer.:_ o
“switch voltage rating is 208 volts, then avoltdge "% - -~
‘sensor set at a dial setting of 5 would pick-up at
- approximately 185 volts,(208 X 89% =,,185)!

4 Rotate relay dlal mdncator knob to proper settmg
-Do not set voltage sensor above

stamped-on-top are adjustable per Table 3-1."Relays
without the white number stamp are adjustable per

: ' ACAUTION | ~=rating-oi iransier swiich-orsen-

sor will not operate. Haphazard adjustment can -

Table 3-2. result In abnormal operationwof the transfer
switch. .
— - Todetermine desired setting ofthe voltage sensor, pro-
- ceed as follows ) -
- - 1. Identify reIay whether itis stamped W|thawh|te “8" i .
S or not. s
_.2. Ref rto Table 3-1 0r3-2. -
:E}e!ermmedesrredepprexzmateveltageptckupset = = = s
ﬁw@asmwercentegefdrahﬁdrcatoreemngrm- e
——dicated. : _—
e ——’:’—"ﬂéﬁeié;ai‘1’vol'.'i'AGE SENSOR PICKur’r"SEﬁmesiw . -

(Relays Stamped with White “8”)

Approx. Picku Percent ot N
__Nominal AC Voltage

i Reldyis 93:97%

ropoutValue-——

fPigkup Vollage ———

*De Not: Use These Settmgs

TABLE 3-2. VOLTAGE

““(Relays Without Number Stamp)~

SENSOR PICKUP SETTINGS

R = Dial Approx Plckup Percent of = =
Sefting_ Noi ACY
—2—|-83%
3 85% o o
- 4 87% Note: Dropout Values -
5 89% of Relays Are:
- 6 o1 %, ® 30 — 93%-97% of. ol - o
' — 7 | 93%" _Pickup Voltage : - e
—8—|"95% @1 — 80%-85% of :
9 197% Plckup \!oltage , | R
10— -98% — =




- ** - EXERClSER CLOCKV : e s e e —— t‘i;,ﬁ;’—'fi . ‘i:':'
) -~ “The exerciser clock (M2) initiates generator,set starting"' s L S e e e

and-exercising-without-load-at-preset-intervals.-Later
————————maodels of the LTIl transfer switch have:an-electronic—— = =
clock; earlier models havean:electromechanical.clock:
_Refer to the appropriate clock section for setting infor-
matlon and to the generator set Operator s Manual for

- prevent madvertent startlng of the generator set wh||e '
‘f”ﬁ'settmg the clock. -

Electronic Exerciser Clock
—rrrEr=rThisclock initiates generator set start/run—cycles-at=—
el programmable intervals and for programmable dura- -

ES-1602-4

——ing- the exerc;se etart and: stot: tlmes Refer to: the c;rc!ed e
location numbersinFi lgure 3-2 referenced inthe follow— S,

1. Slide the output selector switch (16) to the center
posmon The output. selector SW|tch has three posi-

B R T | M e S pp
—changing-ineime-orday. =

ru:aﬁ theclock buﬁﬂﬂﬁ }’

programc

Ao - A0 W
buttond ;ﬁiﬂ eﬁvence the
{07 d-backio-1-For

' ———represents Sunday) ——




To Set the Exer cise Stop- Tlme T e “To Check the Prbgrams* S

1. Press the 1/0 button (2). An “O” (1 5) appears in the ' 1L Press the Ch button (6). An “l" (1 2) and an “Qz (1 5 4 )
;7——7 -—-|lower-left:display- wmdow The 20"is a symbol for . .aredisplayed.. .- D o
~stoptime. .. P 2.:Press the: Ch- button (6) again: The start and stop
2 Press the h. button(S) to set the stop hour ... information for the first program-is displayed.

3. Press.the_m button (4) to set the stop minute. -
—Pressihe =7button’(5)tcadvance theindicatorbar=
(14) from 1 to 7 and back to 1. For each start time

3. Continued pressing of the Ch button (6) causesr_them -
—display-to-sequence:-through.all. of the.programs.in
memory. If ten programs have peen_entered, the:

_ (selected in step 5 above), there must be a corres- . Word “Full” appears after thetenthprogram display. -
ponding stop time. A program can start on day 2, - 4, Press the Pr button (8) to returmto tHe time-of- day
pass through midnight, and stop on day 3 (forexam-._ " drsplay ST
: _ ple); but there must be a stop time for every start e
==rtimer Press @ button (7) when the-indication'is under——»f—'ro ‘Change (Edit) a Program s =~ s
the desired day number. A Lot e
, 5. Toenter the complete start/stop program press the 1 Press the Ch button (6) Until the progam you wantto e

Pr button (8). If all program requirements have been-.
tisfic display_refurnsioihefima of day. L ihe
Hpregrem requirementsare.notmet, thedrsplay of the-
- ---section.that needs correctren ﬂashes on- and off

change appears.in the dlsplay wmdow

To enter more programs, repeat the two 5= =step_proce-
i ':"dures A maxrmum often programs can be entered (The

To Erase (Clear) a Program
The— word “HFuli™appears—in—the—display=when—=the= =& —
memory is full. ' 1,.Préss the Ch button (6) until the program fo be -

TR TR b S e e e erased is. dlsplayed




~ Electromagnetic Exerciser Clock T — : e T
i"~"This clock initiates generator set starting and exercising--—-—Thecharge Ievelofthe battery f!sate ata consfant valt- .

at preset intervals. The large dial divides the 24-hour-- age. As the battery approaches the preset.full‘charge--

- ————day into 15-minute intervals. A smaller. spoked-dial- - . - voltage, the charging current automatically tapers to

divides the week into one-day segments.. See Figure- - zero. This keeps the battery fully charged. wrth no gass-
.....3-3. ____ingand no overcharging.

__The: float voltage is set at the factory and snould not -

i i
of belng overcharged or undercharged the floatvoltage
- can be adjusted. A-high-specific_ggavity, -bubbling of
eiectroiyte; and ioss-of water indicaie a high float volt--—-——-----
age. A low specific gravity indicates a low fioat voltage. """

~“Ignition ofexpiosive battery gasses—-
‘IAWARMNG,I _can cause severe personal injury. Do
not smoke while serwcmg batteries.

WITH oAf AND NIGrIT 7

FIGURE 3 3 ELECTROMAGNETIC EXERCISER CLOCK

~To-Change Exerciser Program: -~ — = ———=——

: transfer swrtch control panel (S2) on three-wire start
__1. On the 24-hour large dial, tilt tabs inward opposite 4 7sgystemrsr
h

1y ab

uy:Ci v to.th

S S Bt

nect tk e tu

—3—Compare- the vettage reading with the value sl
-in"Table 3-1.71f the voltage is above or below’“the

2. Turn the-small- spoked wheel untnlithe correct aay
~—aligns-with- the-| pomterlfw,,,,,,, 7 A

Lead-Acid Batteriee
Voltage—————

-
e
7,

-2~\

= hP battery charger (AZ) isa ﬁoaﬁype wrtn arz ampere
-charging rate capacity foreither 12- or 24-volt batteries
-Make sure the 12V /24V switch (Flgure 3-4) is.properly
‘set for your appligation as noted in the Caution below.

Niekel-Cédmtum Batteries ik
* Float Voltage Charge Per Cell —— — |
1.38t0 1.45

- If the 12V/24V switch is left in the -~ | | —
IAWARN'NG 24-volt position on a 12-volt system, Example: Float chargefor 10cell battery should- be 13 8

govercharged- Conlinusdovercharg—- R
ﬁmgﬁei aféeésery “crezies risks of_ germanentﬁaiiez}z_ -
damage and severe personal injury if the explosrve

ibanery gasses ignite.




b . 4 ‘Use a small screwdriver with insulated shanktoturn. — ,,:’T:hfe 7relay7' adjustment settings are marked in-incre- 2,;,

“the adjustment potentiometer clockwise to increase™ ~ ‘ments thatrange from 0 to 100 percent. A 100 percent=%
T "float voltage and counterclockwise to decrease -~ ~setting equals a60second delay, a50percentsetting— 7 o
“float voltage. Adjust in small steps and wait five~  -equals a 30 second delay, etc. Turn the knob clockega# 7 =
-———— ~—minutes for the voltage to stabilize before maklngﬁﬂwwme to increase the delay and counterclockw1se to — .
additional adjustments. s decrease the delay. : , R = s

[ AWARNING High voltages within the cabinet

B! ——1__can _cause_severe personal_in-_.
"lury ordeath. Use care when making adjustments
to avoid touching high voltage components.

.- CRIGURE 3

PROGRAMMED TRANSITIONT

hrée programmed transition time delays ("" ) are
available, with LT !l transfer switches (mechanically

— held Beih sides only). The-delay periods-are-adjusta-—
blefrom0.510 5 seconds 1.510 15 seconds; or5 ta50

7--When-adjustments-are co
tion selector switch (S2)

Tn|s celay (K11)isused for qlesel engine generator sets
~only. it provides for glow plug warm-up before englne e
-cranking. See Figure 3-5. :

SC 1394

-Determinethespreheat time delay required (refer to—- ;:;;jh'i;VFIGURE 3-6. PROGRAMMED TRANSITION TIME'DELAY;;”
the generator set operator’'s manual). The preheat N : : S

Y e O car e




.~ GENERAL " REPLACING AUXILIARY SWITCH

This -section- covers-the-procedures for- removal and

eplacement-oi serviceable comporenis oitthe = AWARN!NG! -The-transfer-switch presents_a..
transfer switch assembly. Even though the 30 to 200 ' |-shock hazayd that can cause severe
. . _ampere transfer switches differ in size, the following personal injury or deathy Besure)to disconnect the -
-~ procedures are essentially the same. generator set starting battery. and remove the normal

AC power before attemplmg service.

L ~The three-pole contact assemblies make and break the

== — —current-flow to-the-load:The transfer-switch-is-electri-- - An optional auxmary switéh may. be fitted to the Normal:-
P _cally and mechanically interlocked to prevent simul-  and Emergency side of the transfer switch as shownin - -
* taneous closing to both power sources. “"Figure 4- 1 The" auxnlary SWI’(Ch -issecured-to- the***”*'"

Source. 'me contacts are enner mechamcaﬁy oreleciri=— - -an ohmmeter eh D?f‘f‘ndma’tes aﬂau%

cally_held depending upon chosen options. *W“'Wé the-mesnting-screw-and-swilc
———Mechanically-held-contacts-are-held-closed-by a-latch_ - __new &witch @nd transfer leads from-old- oW!tCh to-the-
S that-disconnects the-closing-coil:--This-eliminates-hum new-oneiio prevent wiring error. When_mounting, be ..
during normal operation. - ~ suEe bottonrof switchis properly engagedinthemount-——-——-

R N T i ingtab'and thatthe switch-actuatorisinsertedunderthe: - - -
— : --———Sgarrieractuator. Tighten-mounting-screw.

*Before restoring power to the transfer switch, manually———
operate the movable contact carrier assembly to assure
freemevement (push on- contactcarrierend- postsyOn

~RECEASEBUTTONT

- ES 1596




~REPLACING MAIN CONTACTS"
The transfer switch presents a

AWARMNG -shock hazard that can cause severe

~“personal injury or death. Be sure to disconnect the
generator set starting battery and remove the normal
- AC power-before-attempting service.

:—".::.cemis‘ S ,‘%-f%uﬁf%ﬁiuni&at%% -gone-by-pushingthe—

=-cover clips outward and removing the contact cover.
See Figure 4-2. All portions of contacts are now visible.

~ Itis not necessary to remove contact carrier assembly

--——shown in Figure 4-2 to replace main contacts. If con-

tacts need replacement use the followmg procedure

= 1 Llft sprmg Ioaded contact retamers upward and

“TTTpulioutmovable contacts. T N

-~ 2. Loosen stationary contact screws and lift out

i 4 Install-new- movable contacts under retamers

. %Aqegmglv tnaseure frooy mn\mmmn* l‘m 1sh oficontac

~ 3. Install new statlcnary contacts-and | tlghten contact | )
_screws.

5. Install cover and secure with coverclips.
6. Manually .operate the movable contact carrler

carrier end posts). On" mechanlca| held switches, -
slide the latch manual release button in direction of -
arrow to open contacts. )

lACAUTION

The transterswitch cannot func~
_.tion .correctly _unless. properly. ="~
assembled. Be sure all stationary contact screws: ..
are tightened, coverand cover clips-arein place—
before power is restored.

~contacts

_STATIONARY— _—.——

— MOVABLE

1A

AT AT
=CONTACTS

CONTROTSS

o S
Z_CONTAC:I; CARRIER_X ’

END POSTS-

OVERLOAD
RELAYS

e

I e 5}




.~ REPLACING CLOSINGCOIL REPLACING MECHANICAL LATCH R
b [ -~ (UFUsED) > Ol

B SN ' =The transfer switch ‘prresentsi a— 7;*7 = & - o
AWARNING | ~shock hazard that can cause severe ‘

-The transfer swiich-presents a
_personal injury or death. Be sure to disconnect the IAWARNINGI shock hazard that can cguse severe .

generator set starting battery and remove thg normal ) personal injury or death. Be sure to disconnect the
—————— e o gonaralor. sot starting hattervand remove. the;zo;mal, .

’ “AC power before attempting service. T s

-The closing coil is located under the contact carrier
=assembly. See Figure 4-2. To gain access to the coil,
o ',,e|ther for testing or replacement, use the followung

~z==procedure. Reference the resistance readings in
~=Table 4-1 for testing with an ohmmeter.

i ""'The mechanical latch and¥oii @assembly is locaied ~
_above the main body of the transfer switch. See Flg-
~"ure 4-3. The latch is mast gommoniy used on the line -
==(Normal) contactor. Jt aliows the line closing coil to--
'be de-energized, reducing hum, vibration, and

—extended coil life @xpectancy. - T

out iwo mounting screws. S
\Dueh the cover gl;psmt ,,,,, _Ta test coil registance, disconnect control wire leads

Connect an ohmmeter to the tnp co;l"iead and'terml-
~turned-over. " A , e
4:-Remove coilbygraspingthe tabs at eachendand - ohis@\7°F (25°C) + - P% Replace W'th ne
“=====r 0 lifting straight up. T e

reS|stance readingis other’ than aoov@ R

T Insert coil-with- the tabs~up~and-coil- contactS*f'* LAfters@issembling-the-latch-to=the-transfer-switch; -
against wipers. =-: “manually operate the movable contact carrier

—6.-Place carrier assembly .in posmon and_tighten 4 Zhassembly to assure free movement (push on contact
S ; __garrier end posts) Shde the latch manual release

ﬂECﬁANn Al =
) AT(‘H Bl ITTON -

- are tightened, ;and cover.and cover clips are-
- place before power.is restored., . . .. . .

Ampere Rating

——Voltage/Frequency | 30 60 100

4. %120V/60Hz -~ 71'36.5 [ 119.5" "'7'7;;10; i

120V/50Hz ~ | 40 | 258 | 13 | &5 |

e __FIGURE.4-3. TESTING MECHANICAL LATCH TRIP COIL _

o ‘?3'7""
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Durmg penods of-normal operatlon review the The troubleshootlng mformatlon and procedures that
ddescri] As o componenitinteractioninine — follow will depicratiypic wireiransierswilcirapphi=-=—
~Operation Descnpt:on section. Having-athorough under-fw ——cation—-that-includes -options.- When. troubleshooting—
;- ——=--5tanding of the normal operation of the transfer switch, other units {..e., 2- wire, or. differentoptions) apply similar -
: to include any options that may apply, will aid in more approach or Ioglc to your circuitanalysis and faultflnd-

. _effective and timely troubleshooting and repair shoulda =~ ~ing procedures. R
Co _fault condition occur. Also refer to Normal Automatic ’ ' :
Operation Sequence in this section. - ——==|f a problem is evidenteheck;the more-logical or-more
L o , o , , ~_ easily accessible components first. For example:

7 _Troubleshooting/servicing of the LT Il transfer switch ~ generator set does notstart on power outage - check

req ui res service personnel to have a current sc hematlc ~.manual startung atthe,engine control first. The problem

e =pCB ASSV THANSFER swn'cu CONTHOL R —— A :;ﬁﬁ?glo“,?;
- OFF OFF VOLTAGE
= o RETRANSEER | AlSI  STOPPING
: — ——— BYPASS. = =|=BvPRSS— -

T T T e e S TART RELAY
, — — | |'TMepeavstarting | )T
. — RANGE: 0.1 to 10 SECONDS
AaE EDELAY S — -
e AFTER RETRANSFER TIME DELAY RETRANSFER ™ |7
- "5 4 VOULTAGE SENSOR 3% | | — h - e
mee o e b LINESIDE Sl nmes.ggg;sgs oN RANGE: 2 TO 30 MINUTES == K3 .
T T I SO N K ON ENERGIZATION [ 777777 Y .
VOLTAGE SENSOR 16 ENERGIZATION
-AV1 LINE SIDE

NORM: 300 SECONDS NORM: 15 MINUTES

o DL

ke T - | Comw—

e 4 T APTINAL

=LA = m— .
§STANDARDRELAYS - T e i




- NORMAL’*AUTGMATIC;OPERATICN?SEQUE’NCE .. O

COMMERCIAL POWER SUPPLIED TO LINE ‘SIDE TRANSFER SWITCH K1

'ENERGIZES T
- =—.-. K6 Voltage Sensor Relay ~ -~ -~ e

ENER GIZES (with switch S1-at- NORMAL - posmon)

“K4'Time Delay " Transfer | Relay (Optional) ~
K7 Instant Transfer Relay

K3 Generator Set Start Relay :
K5 Generator Set Time Delay Stop After Retransfer (Optional) , e
ENERGIZES : mre
e K2 Trip Coil (If applicable) , - i
T 777 K1 Closing Coil o ' o ' ' ST e T T

With K1 contacts closed, Normal line power is supplied toload. .m

) —___K6\Voltage Sensor"ReIay (Openlng CII’CUIt to relays K3 K4, K5 and K7)
ST K3 -Generator-Set Start Relay- . .
- Atfter time delayed closing of K3 contacts engine start’ 7command beglns (Three-wure T

____starting requires switch S2'to be at AUTO.position.)-. &2

T 7,,,’GENERATORSETisTARTsiiiiii R e 7\ - & T T T o T T T , ——

ENERGIZES (when generator reaches proper voltage)

K9-Voltage Sensor Relay y

E%EEGE?.‘E&
iR

{ witchy S‘%*at
- G Vuﬁag aéﬁau? neiay

- - W—f—ENERG!ZES : - s e s e

K4 Time Delay Retransfer Relay (Optlonal)

Cr, bypasses Kdthru switch' A1S2-{ON position)

K7 Instant Transfer Relay

Providing normal time deia\,ee cool-down stogping: c‘f geﬁerato “set; a1d aiso-aliowsfor -~ T

reconnect to Emergency power, should Normal power return be only momentary. I e i

K3 GeneratorSet Stait Relay R

i Qpens contacts in generator set circuit to stop engine. T
'**;ENERGIZES e T e e
= K2Frip Coii (Cpening K2 Transfer SW|tch) e
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—TYPICAL - PROBLEMS———— ““When Generator Setis Started Manually, Transferr _
—Switch Transfers Load (Normal Line On) N

) This section lists some common problems that might -
~~~~—occur with an installation and the areas to Iook for

pos3|ble malfunctlon - ; IR t -Highvoitages withincontrolandrear
e I e s e m e AWARNING | ‘side of cabinet door presenta shoek
|~ Power Outage Occurs, But Generator Set Does ---hazard which can cause severe personal .infugysor =

_ NotStart - - — - o R - ~death. Use care when opening cabinetdoor. . - -

1. Check K4 Time Delay Retransfer relay, the co:l .

s T e

S IADNIN i-itgh voltages: Wiihmcmrromndrear T may be defective.
- side of cabinet door present a shock =~

hazard which can cause severe personal injury or
- death.-Use care-when-opening-cabinet door.—

1. Check position of Selector Switch 82, should bem : 1. Check output voltage of thejemergency power -

S == AUYTO-position (3-wire startonly). - emee=S0OMree-by-observing-veltmeterof-.generatorsetor— o=
optional voitmeter on theytransfer switch.

2. If DS2 does not light; check for misadjusted or
defective:

 Generator Set Staris But DoesNotAssume Load

. ...2. GCheck for overcrank condition by observing. .
Cranking Limiter button K10 (3-wire start only).
3. Onan water—cooied generator sets (2-wire starting .
generaforsetcontrol -~ —
pﬁS,Lug.uh

, igmé:en» 4;! expiesmeﬁbariery* I
TAWAFN]NG -l -gases.-can..cause severe———#6 Pregra"n Transgt*on Module- KQOWT
personal injury. Do not smoke while servicing.

High voltages within controland
—{ 7 IAWARNING | rear side of cabinetdoorpresent |
hock hezard-which-cen-cause severs persona
injury—ordeait USE#&?ﬁﬂﬁéﬁ :zéﬂemﬂggabmef
—tggr——————— e

_Ignition of fuel can cause severe _
"AWARN*NG‘ -personal injury or-death by firg
—Di¢ _Fs@?:ﬁ%ﬁml—ﬂnu i‘!a..,e c:ger%




* ~No ‘Transfer of Load From Generator Set to *4—'"Generator Set Starts Durmg Normal Power
~ - - NormalPower =~ = = B ,;fi,};"”*'*ser"'ce - -

o
FY

Tt Test Transfer Switch S1in TEST position. Pushto 1 Two-iire starting; Selector switch on'the set cof-
'RETRANSFER position; “switch toggle should : ~trol panel-must be in REMOTE positiops
- spring return to NORMAL position. = 7772, Check Test Transfer Switch S1 inside “transfer -
2 °The K4 Retransfer Time Delay (if- equ|pped) = switch cabinet to make sure it is set at N@ORMAL-
e s —might not have expired. Check settingof K4 relay,-—-—---—_position. e
L and compare. it to time .elapsed since return .of 3...Check-Exerciser Clock M2 1o see. |f itis scheduled
= o rhormaipowertiKdrelayappearsfaully-depress—— HorexerciseeysleTTT T r—r—-—

‘e the Test Transfer Switch to RETRANSFER posn—%**'f"' e
tion. Readjust, or replacerelay K4. To temporarily ~ 4. Momentary voltage dlps mlght cause voltage sen

bypass this relay until its checkout or replace- sor--K6-to-initiate -generator set-starting. Volt-
s~ ment, place switch A1S2 to ON position. B age ‘sensing settings _on K6 might have to be

, SRR o ) -~ changed, refer to Sectiopn'd, Adjustments.
_3. Stop the generator set with its'start-stop switch. _ = . ) i S

e S ‘Whenthe generator set'stops; thetransfer switch=: ===~ ‘High “voltages within control S
should transfer load to the normal power sourceif ~ - - B}WARMNG ) a,,ﬂ rear side of cabinet door
voltage is normal. ) N . _presenta 'shock hazard which can cause severe

personat injury ox; death Use care- when opening

"t%!ﬁ%‘ﬁ%ﬁel%%n%ﬁ%ﬁeiw K& -
. Tlme Delay RetransferRelay K4 oo

5.1£.DS1-lights, check: - -

e KaTripCoil— : '”*;* - Auto position (3 - wire'start cmiy)‘w
s_K1.Closing Coil__

e Ki CUto[xf’Svintc'h T 2R T woswire starting only; Selector switch on the set™
e e ——coptrol-panel-must-be-in-REMOTE-positions= =

————— e Program Transition Module K20 ==
: 3, Check switch operation on Exerciser M2. Check to
High voltages within control, A 1% seeifitis set correctly and is running.

~orreplace relay-To termpbrarily Dypass this relay-
“until-its~checkout~or- replacement place swutch
S =-A181to ON-positiongs , -

retatedﬂgtow ptugectrcurtry (’3 ‘wire- start dieset :
"":'engme generator sets only) e e

AWARNING _High voltages within control and

_rear s:de of cabmet door "present g




l

i voltage is.not read at either terminal of Rt -Ors
~R3, check terminal connections at trang-.—

~Battery Charger Fails to Charge

e -High voitages within cabinetandrear former T1,.and perform the followmg voltage
o AWARNING | e of cabinetdoor presenta shock ~_checks; - o QL )
~____hazard which can cause severe personal injury or o R T LT
death Use care when opemng cabinet door o @ X3-X4' — approx.20 VAC - i
R *+ “(12 volt starting system) - : : : e
=—meafe-Check status of 5 :-ampere fuse F1.-Replace-if:—s—=nuu—-@-X2-X4 — approx. 40 VAC—=——= e
reqmred Check battery charger DC AmmeterA2M1 (24 voIt startlng system) e -

%;ftvsee it-charge-rate-registers— e T
s Check |nput connectlons and voltage to =

2. Check tightness of plug/jack harness connections, o transformer T1. Remedy.as required by
.. P6/J6, P4/J4, and P3/J3. Check battery charger _ . _ . replacing transformer, or duringnext available .
, DC ammeter A2M1 to see if charge rate registers. - - time that transfer switohean ‘be isolated from ——

Normal AC power, -check “wiring and- related
R, 3. CheCK condltlon Of generator set Stamng battery - e-Connections..of. transformer-T1,. to- phase I

‘connections. ~ tapped power supply.

AWA G ’9"”’9"0' 9"9’03"’37 battery Yoo " B. Perform voltagéycheék of piu P65 (B+), -4
AWARNING gases can . cause SEVEI'E per- Lo J(‘Nn\ This VQ!t&g&!’%&Qi?g sh@guidgﬁfam,;
s*eff—trng bgtter’-ﬁettege {i2=or24=volis)

s T necessary, remove. cables and-clean: battery posts
~ and cabie connectors. Check” baﬁery‘electrolyte
.. level replenish.if neces
S —— Gharger in Adjustments seetron

————— TB1{8=wire) or TB2{2-wire) B+terminalcon-————
snectien-and.related-wiring to-generator-set-

"4 Disconnect P6/J6 harmess conneetlorrto 'battery

—————charger. Perform-the following voitage checks- dlmeiﬂi&iﬂeconnect p]ug/lack connect|on P6/J6 Per-—
plug P6 positions as follows: ; form_voltage check of both termmals of

{7 pAmmeter A2M1; - -

A. . Power supply, from transformer T1;.
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K5 307-1928 | C | ! X | X | X | X |RELAY-TIME DELAY (STOPPING AFTER RETRANSFER) . 307-2234 | P | | |LATCH-MECHANICAL
3 70 300 SEC ON ENERGIZATION
K6 307-1127 [ B |1 [ X | X X |X|X RELAY (PHASE SENSOR)
307-2494 | P | | RELAY (VOLTAGE SENSOR} 3PH LINE SIDE _ _
307-2531 | P | 1| * 1« [RELAY (voLTAGE SENSOR [PH LINE SIOE ':4'20 ggg 2;%43 2 : zfgéz EC)?EARN;'QSRLL’QQER
K7 307-1127 | B |1 | RELAY (INSTANT TRANSFER TO LINE) : A : - - N
: : K8 307-1127 |8 | | § § § § ¥ 1% | |RECAY-TIME DELAY (TRANSFER) Rl ggz:ggg *; : g‘ggg%g‘y% éﬁﬁRsz"M? ASSYI 1
i . . 307-2199 | B [ X | X | X |JRELAY-TIME DELAY {TRANSFER) .. . . . ' . R2 304-0775 | A [ RESISTOR':;‘OHM [6 WATT .
| ' 00 -3 TO 30 SEC ON ENERGIZATION _ " ' : ; R3 304-0037 | A | I |RESISTOR.E OHM,75 WATT
K9 307-2531 | P | 1 | X | X | X | X | X | X |X |RELAY {VOLTAGE SENSORI IPH GEN SIDE : ’ :
- M3 302-1167 | P | 1 |METER-TIME TOTALIZING B
S~ |308-0802| P | 1. [SWITCH-TEST,NORMAL,RETRANSFER
S2 308-0771 | P | | |SWITCH-SELECTOR {AUTO,HNDCRNK,5TOP}
Tl SEE NOTE I P_[ I |TRANSFORMER-CONTROL ' \
. ) T2,3  |SEENOTE 1] P | 2 |TRANSFORMER-CONTROL
METER COOE . NOTE: T4,5 |SEENOTE] P | 2 [TRANSFORMER-CONTROL
TWG . .
AP DESLPARINO laize 0TV102 109104 105 _DESCRIPTION : 12. THIS PART NUMBER (CHANGESWFROM ASSY TO ASSY
CTI,2,3 |SEENOTEIZ[ B | 3 X TRANSFORMER-CURRENT
- . BASED ON VOLTAGE.FREQUENCY AND AMPERAGE. ~
SEENOTE I2{ B | 3 X TRANSF ORMER-CURRENT
C M4 SEENOTERZ| B | 1 1o AMMETER-AC _ SEE TOP LEVEL)\DRAWINGWFOR PROPER PART NO. o B C
SEENOTE 2] B | | x| AMMETER=AG . : . TB3  |332-2025 | A | T |TERMINAL BLOCK . ] ‘
MS SEENOTER| B | I {x | x | & VOLTMETER-AC , : . _ 332-2760 | A | | |MARKER STRIP . o i
= . .
<
M6 SEENOTE 12| B | | X | = | X [METER-FREQUENCY
S5 308-0670| P | 1 [x | x | ¥ SWITCH-ROTARY (VOLT & AMP)
301-8755 | A | I | X | X BRACKET ASSY-SSCRN ETRTTYR IS b " TSI,
HARNESS-3 WIRE STAR y
- o. s
!
B B
i
i
|
{
208V SPH AW ' 78,252 |F [T JATWAS 300-2759 R L
. |8, ATWAS 300 2-D[WR0|Do oM [5-2-88 i
240V 1PH 3w : : . o CADD SYSTEM DW 7|25.783_|A~ {1 [PROD RLSE = (MO joICTM  [F18-85 |
240V 3PH 4W ‘ G ER No. |LTR.[No. |REVIBION ZONE[DR [GHKRAPPROVED|DATE ;
$iu 10 [} L. NAmE oaTE ONAN CORPORATION
, [|480vV 3PH 4w CoPTED |7 VARKR.DALGKE riss ] Onon Do wwesora
S0 IS TEpRPERIYoF | 1 [ CHYR G.J. COMSTOCK 2-1-85 TITLE
OHAR CORPT CONTAINS PROFRIETARY
{ 10 ORIETA bt e |CO| APPROVED J T, HILLER 2-1-85 WD"AU TOMAT]C XF R SW
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€ 40 £ 1HS REPRESERTATIIE. s 7 XT—-3 W]R E START 6 |9——-65 I9 ’3‘,;3 D

P ‘ 5 P B — . T , 7 S FTa_siso-6917 . . T PR —




PARTS LIST (SEE NOTES
(REAR VIEW OF HOUSING] REF DES| PART  NO.|0281aTY A DESCRIPTION
lrop!! DSI,2 | 322-0004) ~ | 2 | LAMP {12 VOLT}
sz o] 322-0017 ~ |2 | LAMP (24VOLT)
pst_ Dps2 bt 2l 322-0072) P | 2 | HOLDER—LAMP (REF)
e VN @ — ww 51 | 322-0082 B | { | PANEL LIGHT ASSY
N ﬂ = START 308~0002 —| § | SWITCH=PANEL LIGHT (REF}
} " M ,, S2 | 308-054 P |1 | SWI{TCH—SYART-STOP
5 ! [ 9E-144 A | | | SILKSCREEN
i Wi 3320495 B | | | HARNESS —REMOTE
| W2 3380300 A | | | HARNESS—START—STOP
|
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TGO GEN OR

METER PANEL
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t
{ b o |
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S P :
PIETPT AC |
A LEADS !
T | Wit Y 4 .
| < 2 E oo
| (GUTPUT BOX ON GEN) | MODEL | peTeER RoNREMETERPANEL
—— | - o
NOTES: s i e e s ok I O ‘e
LOWITH METER PANEL .. =
L1 USE DSI, DS2, 51,52, W, W2 ~ 06
L2 MOUKNT 82 1IN TOP HOLE -8 FGIBILITY W w060
5 SAME NO DATED 2-5-6¢
2. WITHOUT METER PANEL 210 SARENS mmm ED £:8082,
2.0 USE 82, Wi, w2 e
) 10 INAN CORPORATION
2.2 MOUNT S2 IN RIGHT HOLE Rpnan Cmmm;wmwww_/mwﬂm&@wa% o
3. DS, DS2 AND Si }E,m. MOUNTED ON HOUSING wwm:v DASH wE WOBEL M 3 4G TE ﬂm: . Mm,zsw%\\w\\u Mn;\&\x Py
9 - - 3 e s 4 s
4, UNLESS OTHERWISE NOTED, ALL COMPONENTS SHOWN IN THE G T JB & JC (HOUSED) [T cONTROL GENgENG [HOUSING §
DE~ ENERBIZED POSITION ; {WIRINGGIDIAGRAM)
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TRANSFER SWITCH INDUSTRIAL PRODUCT TEST RECORD

IS/H

i

Customer i0rder File Number
{

i
3
i

H
i

Test Voltage

Assembled By

; }3af?sry Charger Operation

~

1 . R .
%Mj£X$?61S€F Clock Operation

{ g . .
Time Meter Opsration

1
Lo

gy

H ] ; - B .
ij?rsgram Transition

?m}uﬂéer Yoltage [Line) . ¥ {:}2 to 2 Wire Conve

g

{:}Uﬂder Yoltage [(Emer] . ¥ {i}vgiémeéer Operatl LMJ

{i}&vef Voltage {Line). .¥% {:}Ammefer i:}

{i}@ver Voltage {Emer). . ¥ ;M“ or Operation {:J

([ Jswitch Load to Line B ays Operation 0
?”"""u

{:}Swiich Load to Emer

[

dule Operation

-

Lights and Switches tanual Retransfer Switch

L

#¥These fu be set on site to meet the specific requirements of the
gpplicat ors Manual for the set points of these features.
Commenis:
ity Engineer Quality Manager

22A044 1780 { Customer )
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