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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.

A DANGER This symbol warns of immediate

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 cabinet closed
and locked. Make sure only authorized personnel
have the cabinet keys.

Before performing maintenance or making adjust-
ments, move the operation selector switch on the
generator set or automatic transfer switch to STOP.
Then disconnect the starting batteries [(-) lead first]
of the generator setand remove 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 damp clothing (particularly wet shoes) or
allow skin surfaces to be damp when handling elec-
trical equipment.

Jewelry is a good conductor of electricity and
should be removed when working on the electrical
equipment.

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

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

Onan LT I 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 t always maintain com-
pliance with any apphcab!e codes and standards.
Improper servicing can create an unsafe installation
that might cause serious personal injury or death, or
damage to the equipment.

MODEL NUMBER SYSTEM

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

.. This manual provides service information specificto. . _

The following two paQés show the model nunibering' .

R

system for starting spec H units and the older spec G

~_units. Atypical model number is given for each spec and

the meaning of the code segments.

Onon | insiienr SWItch

Model

Serial
N \/ oits

Amps
R Mot.L.R.Amps

Suitable tor control of motors, electrlc
discharge lamps, tungsten filament’ lamps
and electric heating equipment where ©
the sum of the motor tull-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

(nan GCotporation )
Minneapolis Mn 56432 HSA

Made in LKA

a4 1264

M-1613

FIGURE 1-1. NAMEPLATE

[ AWARNING]

INCORRECT SERVICE ORREPLACEMENT OF PARTS CAN RESULT IN SEVERE
PERSONAL INJURY, DEATH OR EQUIPMENT DAMAGE. SERVICE PERSONNEL
MUST BE QUALIFIED TO PERFORM ELECTRICAL AND/OR MECHANICAL

SERVICE.



SPEC H MODEL NUMBERING SYSTEM

LT

1 : :i .

q,

U 20 A / 39 H 4. Continuous Ampere Rating
‘_ i - ’ l l 30, 60, 100, 200
) ; , b 5. Voltage Codes
3 4 5 6 7 A =120V,60 Hz
L ="120/208V, 3, 4-Wire
—1:Series Identification T = e teemem e 240V, 12,3-Wire 60 Hertz - S

s mwogewe

. C=2-WireStart By [
——— E=3-Wire Start_ - - S ——— ——Z-=200/347V 30, 4-Wire— - —————
s Agency Certification =~ -~~~ .- - 220/380V, 30, 4-Wire 50 HeﬁZ ST e e
T ST T T ST L 240/416V,.30, 4-Wire o . S

ﬁ:ﬁ?ﬁe ) T e e - “H = 347/600V, 3@, 4-Wire 60 Hertz. ' 5 : e =

B. Factory code for optional equipment

7. Specification Letter (Advances with production

. modification)

v
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SPEC G MODEL NUMBERING SYSTEM

--100--_39.U /. 260,,04,, G B, Voltage.Codes.
T T T TT T GOin 5(:_,—:-!2 120\, g ;Ioltages

o, 2-wire
5 -67 8 9 10 - 39| 539 |120/208V. 3 24-wire
: 120/240V, 1@, 3-wire
[ N T 1 120/240V, 30, 4-wire -
e e e T T DTT/480V, 30, 4-wire
N 2 Transfer switch type T 38 538 | 200/347V, 30, 4-wire -
. -B=3Pole Elec.Held. . .. . — - —|220/380V 30, 4-wire—————
R :G = 3 Pole, Mech Held Line Side TR S e T N - 240/416\/ 3@, 4-wire e
e L=3 Pole, Mech Held Both Sides - R 9X | 59X |347/600V, 3@, 4-wure o P M
T ;,—Basm Application  -- T e 7 - Agency Certification : —
o ~—C = GenSet Standby to Utuhty (2"”"9 start) " Ug Un{ierwnters Laboratories, Inc. .
-~ E=GenSet Standby to Utility (3-wire start) = "¢ _ canadian Standards Association !Lf LJL; B

-
N—-—-{w

E
l
3

-b—-{>

B 4. Enclosure “e .o~ N=None
A ,,VG.n,en,eraJ"purpose (NEMA:H mozmemeensences oo Bo-Control-Group-{see- Table-1=1) soom e
LS gg’g(‘)"‘:ggs Ar;ggre Rating 9. Meter Group (see Table 1-2)
e $or 10. Specification Letter (advances with productlon
modifications)
~ Table1-1. Control Group Codes
R : : " Control Group Code
Control Group Features 260 261 262 263 264 265 266
E Phase Loss/Gen Pickup Relays | x X X X X X | x_
— |Retransfer-fimeDelay-Relay—|——|——| —|—x i e e
____|Start Time Delay | Relav DN 5 MR " X X X
~|Stop Time Delay Relay B — XX X X
= —{Transfer Time Delay Relay - XXX
Adj:-Volt.--Sensor--=-1-Phase Line X
Adj. Volt. Sensor - 3 Phase Line X '
: - Table 1-2. Meter Group Codes -
E—— e —Meter Group Codes -
W"V""'M'e'ter'Grroup’Fe"atUr'es 02 03 047" ””’05’”’ '
AC Voltmeter X X
Ammeter RSt E i R ¢ : z :
- Frequency Meter ~ — — — .~ L. x R e e
- E Running Time Meter- . ~X -X - - X - . o -
1-3







| Section 2. Operation Description

~GENERAL e

7 This section describes the operation of the LT I~ — Thecabinetdoormay alsoincludeone ormoreofthe=—-—
transfer switch. The descriptions will include all ~ ~  following options: o ) o T
-standard; and most optional-model variations. Refer-- .
“to Model Number System and any other modifica-
“tions specific to your installation requirements 0"
=properly interpret the following information.. - .~ =

e-AC Voltmeter (M3}~ =~ it T Ty -
——e&~AC Ammeter{(M4) — T
= _e_ACVoltmeter/Ammeter___
S - - Selector Switch (S3) '
e COMPONENT DESCRIPTIONS = °® Frequency Meter (M5)

-only authorized.-personnel be allowed entrance. . ... ... . ... .

Cabinet Exierior—=——=
_ As a standard, the cabinet assembly has Normal and
~Emergency-operating-status=lamps=and=a=lockable=-
- type door hasp. See Figure 2-1.

NORMAL - i T
OPERATING EMEBQ,E,NQY

QOPERATING

= = gy : ,;:REQUENQ!/ S ,, 3“\, B 1. e e sesse sy

\ N | | ”
L NAMMETERZz i mamamen

T vy,

:,C..:e'-.:rrn.tz""" g
LI SWITCHT T e e e
- {83) : L o R R

. FIGURE2-1. COMPONENT LOCATIONS - EXTERIOR. ~

2-1




‘——Operatlon of the transfer switch assembly is dependent_- - .-
“upon the control assembily. e

Cabinet Interior (Frgure 2- 2)
Transfer Switch Assembly: The transfer swrtch

assembly consists mainly of three pole relays Kt and

K2. These relays transfer loads between Normal and

~Emergency power sources. Therelays are electricaily -

and mechanically interlocked to prevent simultaneous
application of both power sources. to. the load. When
closed to either Normal or Emergency power, the relay
—contacts are either. electrically. or mechanically held..

=== Current Transformers: For transfer switches equip— - --
" “ped with the AC ammeter option, the generator set wires

Battery Charger: The battery charger (A2) regulates its

_ adjustable, and switch selectable to charge elther 12-or

- AWARNING

-not properly set. Refer to Section 3 - Adjustments, for—

__ to K2 must be routed through currenttransformers CTt,”
CT2, and CT3 as indicated on the wire diagrams. -

- “Exerciser Clock: Onan recommends that the generator-—
“*set be operated for 30 minutes each week to remove =~
_ moisture and to keep-a film of lubricating oit on the =~

“gngine parts:"Exercising for one long-period-is-better—

Program Transition: Programmed transition relay (K20)
is an optional feature of transfer switches (mechanically

latched both-sides-only).-Programmed-transition-is-the_.

-~ zig from:12:00.10:12:30-p.m..on-Saturdays. The exerciser——-

- _The-contacts-in-the_exerciser_clock_are_basically a_

‘charge voltage to continuously charge without damage 7
tothebattery. As the batiery-approaches full.charge, the- - ) e
charging current automatically tapers to.zero amperes -

-or-{o. steady-state load on.the. battery. The battery_______

charger has an ammeter for indication-of charging cur-
rent and has a fuse for protection of the battery charger
circuit. The 0 to 2.0 ampere maximum charging rate is”

24-volt starting batteries. ) T

There is a possbility of battery dam-~__
age and personal injury if charger is-..

D

‘adjustment procedures and safely precautions.

than several short periods. The normal exercise period

program may be changed usrng the procedure in the
Adjustments section.

capability of the fransfer switch to assume a mid--

when the load is neither connected to the Normal power - -
"source""norto theEmergency power ~This~ featuref
! . =

single- pole double-throw switch. When the clock ~
~=—gwitch is activated, the contacts close and send a start————f
__signal to the generator set. wE

T ansfefswrfchEﬂa‘ieo “above 120 VAu “use- &stepi

,optron i he proper adrusrmeﬂt isa runctlon of the motor

and its: connected Ioad LT




ST Wmng ‘Harness- .Iack Connectlons. The fo!lowmg Preheat Relay “This relay (Kﬁ) provudesatlme delayed
oo briefly deplcts the functions prowded through each’ = ~start, for glow plug warm-up of diesel generator sets,”
)} jack/plug-in position.- - : ~adjustable for a 0.6 to 60 second delay T T
J10 - Delayed start/ Stop of generator setwith Pre-— ——Generator: Set Control Connecnons. ThlS termmal ——————
' heat option (3-wire only).- .7 7 poardis designated TB1 on 3-wire, and TB2 on 2-wire . '
e g Automatic start/stop-of- generator setfrom . system electrical schematics. It provides control har- -
PCB.control A1. .. - ness wiring interconnect to the generator set. o

—wdu————u'urrentiiansformers and metersoption: == =

Power supply to controlier transformers from
- - line or emergency source, and command

B : actuation of transfer switches K1 and K2. - o ' ' R
— ————J14-—Programmed transition relay option. - —- e e
Do e e e et ANTRING e S — e e
GENERATOR SET HARNESS R
- o CONTROL CONNECTIONG oo e JACK. : S — ,:,,,,,,,,,,,,(\:Sos"ém%,@; S
- S 81, " CONNECTIONS e
ORTB2 -
N
-4 o ¢
cooa oo
[} I | Jtati b |
|( \ II \Y]
- - L\_'_{;Lf - ll‘:f;l s
|
N,
ot
gl |
= - RN e ———— — =
- i
o
: ®50
[—dle0d] 0o =

PROGRAMMED.
TRANSITION =
RELAY. —

SAM20Y DS

—BATTERY-
CHARGER
TR T

T CORRENT T T
TRANSFORMERS -
= . :,'—,7,(CT1'VCTzér,,(f],a):;;;;;;’,,;, R

N FVXEWR(‘IQVF -
CLOCK M2
(SPEC G MODELS)_

_-+ - FIGURE2-2. COMPONENT LOCATIONS - INTERIOR _
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' Control Assembly: The control assembly (Figure 2-3)- -~ =~ _ Stop: shuts down the generator set and pre= ..
_ monitors the Normal and Emergency power sources. ifa vents it from starting. Use this position when
failure of the Normal p,owersourceisdetected,thecon—’ ' servicing the generatorset. -~ .=~ oo ) e
trol assembly starts the standby generator set and T T e e
transfers the load to‘this"'Emergency power source. I e Cranking Limiter-Relay (K10)-~(3-wire-start-only): .
restoration of the Normal power source, or afailure-of The cranking limiter is an-electrically-operated

the -Emergency-power-source is-detected, the-control_. . _ thermal relay that protects the engine cranking cir-

unit transfers the load to the Normal power source and cuit. The limiter is energized until the engine be-
~——ghuts-down the-generator set. : SR gins to .crank_and remains energized until the =
s -— — —engine starts. If the engine does not start, a heating_ e
~ " The following briefly describes the components — ~  element in the limiter opens the cranking circuit ..
———located on the control plate assembly:. , _____aiter approximately one minute. The limiter must be :
= manually reset before the engine will crank again.

———e Transformer T1 - is interconnected to the-battery - — — - :

Zi -gharger-and-eXerciSer-CloCK. . s o enis L. @ T€SE Transfer Switch (S1) - this three position switch _.=

- can simulate a power outage for test purposes. The =
~@ Transformers T2 and T4 - arefor iine side monitor-———three positions-function-as-follows:- ——— v

" ing and control components. ' S

e S B _._Test:moving.the switch to Test sends.a start.

wesig- Trafpstormers-T3-and-F5-<-are-for-emergoncy-side.« ... »—ﬂ——f———r—gigﬁaifie,theﬂgeherater set.The generatorset

monitoring and control components. :  will startand assume load as long as the switch

e Connector Panel - this plug-in connector plate is
—-——gquipped - 6n" models “offering reconnectability -to-~ ... .. Normal: in the Normal:-position, the.transfer ...
—____othervoltages. switch is set for automatic operation. T '

® Generator Selector Switch (S2) - (3-wire start Retransfer:upori{cdrrn?brlét'i(i)h of test period, mov-
only). This switch is the operation selector for the—- - ing the switch from Test to Retransfer position—————-
____generator_set.The three positions function as causes the load to transfer to normal power - -
—follows: : _source, bypassing the control re- _

he 1

s Run Meter (M1)--this-meter advances while
I e generator_set is_in operation. It provides an -
rents: ic transfer— - Grigoinging - total“hours-ofgenerator-setoperation=
switchfromstarting the generator setbutallows - .. to aid. maintenance “scheduling, ‘and confirmation
arting and stopping-at the. se his posi- - ofunattended emergency or perio
——tionforgeneratorsettesting—————— — —eratorset_ .

~ "GENERATOR - TCRANKING
TTUSELECTORTS i LM ER e
SWITCH . RELAY

“TESY T
“TRANSFER CoT T e

(C2))

RUN : SR
-METER=

e —

————_ HOURS

T~ CONTROLLER ~
' “PC BOARD
ASSEMBLY
(A1)
(See Figure 2-4)

“TCONNECTOR
PANEL** ol —

*As Required Per Application
**Not Applicable for 120-volt models

" FIGURE 2-3. CONTROL ASSEMBLY N ES-18021
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“® Contmller PC Board Assemb!y (A1) - this control —————Transfer Relay {K8): there are two types; non-

S board contains the necessary monitoring and time - adjustable, and adjustable time delay (0.3 to 30

} delay relays for automatic operation of the transfer seconds). This relay will actuate when genera-—

’ switch {Figure 2-4). The components vary by options tor voltage and frequency reach the settmgs of
ordered. Refer to Model Number System and the fol- " the control. Upon actuation.(after delay ifequip-— "~
lowing descriptions to ndentlfy the control: relays spe- ped), the transfer switch transfers the load to the

e -GG -10-yOUT-application.- - S e Emergency power source. The time delay type .

relay (factory set at two seconds) allows the
enerator-setiostabilizebeforeload.is-applied..

= Stari Reiay {K3)-Thisrelayisforautomatcstart

——— _ upofthe generator set. This relay can be either o . . .
a no delay type, or, an adjustable (0.1 to 1 0 Voltage Sensor Relay (K9):this relay is for moni-
. toring the generator set voltage. Pickup voltage ______

“second) delay before initiating a start command -

" to the generator set. - is adjustable. If Emergency voltage falls below
T 7 —preset pickup voltage, relay K9 will become de-—
—Retransfer Relay (K4): this relayprovides an -.-energizedand closg a se_at ofN/Ccontactsinthe.

~adjustable (2 to 30 minute) time delay re- " generator set start circuit. The generator setwill
_ transfer of load from emergency to normal -~ ’elth'er’re.galn’prop'er'spe'e'd’an’d’ouiput'voltageéf'”*'
- power source. ~=to energize K9relay or, an overcrank shutdown
—=-will.occur. Referto.Section. 3. Adjiustmenis.for=

e Stop Reiay (K5) this™ relay is for contronmg aﬁﬁﬁfff‘ff’ﬁage -Sensor- P‘Ckuﬁ Séﬁ‘“gs -and: df@ﬁﬂ‘ﬁ

time delayed stop_of the generator set to allow values

for=proper=no-=load=cool= down =running-of-the e
eng?ne before stopping. ~ : Stoppmg Bypass Sw:tch (A1S1) “this_ sw:tch

P - e allewsforbypassmgthegeneratorsetstoppm S

e e Voltage-Sensor-Relay (K6):this relay-isformoni= . tlme delay. If the control is equipped with Time
P ———— to“’ﬁgg"“"’l‘i'ﬁ”’e' voltage. There are three — = Delay-Stopping-Relay-(K5),-this.switch.mustbe

-types: anon-adjustable phase sensor; or;single=—- - 'Jnftlje OFF position. Otherwise, this switch is in

————————the ON position, and function is bypassed. e

phase or three-phase types with an adjustable o

k ———
voltage pickuprange: , Ret[ansfer ‘Bypass Switch (A152): this switch -

for- bypassmg “the f:m&de%ay efransfer;

- if:instant Transfer Relay.(K7)- this relay provsde% :
immediate retransfer of the load to Ime wnen
__normal power is restored.




§ VOLTAGE SENSOR
1 GENERATOR SIDE

RETRANSFER| /|77 77 TA1S1
Do BYPASS - e I

OFF

-ON- -+

§ TRANSFER RELAY

* TIME DELAY TRANSFER

OLTAGE SENSOH

~LINE SIDI

RANGE: 0.3 to 30

SECONDS ON - -

ENERGIZATION

'NORM: 2 SECONDS |~

1. § PHASE SENSOR RELAY

"TIME DELAY STOPPING — |~

AFTER RETRANSFER ™

\IOLTAGE SENSOR-14 -

RANGE 370300
SECONDS ON

ENERGIZATION __ 1.

NORM: 300 SECONDS

RANGE: 2 TO 30 MINUTES
ON. ENERGIZATION

NORM: 15 MINUTES

iTIME DEI:AY RETRANSEER | ... .

CAUTION:
HIGH
OFF VOLTAGE

STOPPING 77
BYPASS--- .

oN. o CE

§ START RELAY

=1 THEDELAYSTA

I AANGE 0110 1osscomds

NORM: 2 SECONDS - ol R b

‘When commercial powér |s first app]iéd; l'ihrér Voité&é ié -
transformed to 120 volts AC and supplied to voltage _
7sensor relay K6. Energizing the coil of K6 will close its -

“Relays K4 and K5 (if equipped) function as described in.

“the Restoration of Commercial Power section.




[ , : POWER 6HTAGE ﬁfff,,,_, Twa-‘%ﬁﬁre Starting e
o “In a two-wire starting circuit, battefy vo!tage (B+) is”
R 7,757 _When commercial power outage occurs, or voltage ~ connected by K3 to the remote (RMT) terminal. When —

drops lower than the setting relay K6, K6 de- ; : . :
~-gommercial power fails or falls below the holding volt-——~
_energizes and opensthe circuitto conirol relays KS K4, __age of voltage sensor relay K, it de-energizes. This

K5, and K7, T ;’ ~removes power from K3; and after any time-delay, K3.

———===="De-energizing relay K3-allows its normally closed con————==- closes the contact between B+ and RMT terminals to_ S

tacts to close and complete the circuit for generator set initiate generator set starting.

" Gy K3=can-be-sitherimmedialezortime—— : = e e 7:7' e
de.ayed (0 1-t0—10-seconds)-depending-on _transfer i For pen_odic exqrcnse or iﬁergeneijator sel, M2 exerciser -
—— switch model. clock will close its normally open contacts between B+
e ' and RMT terminals to initiate startand run command of
O , the generator set. The generator set will start and run at
.~ - Upon start-up of the generator set, voltage sensor relay - f h
- K9 wili energize:and ciose its normaliy open contacis to no load for the time set by the exercise clock M2.

“transferrelay-K8: (if equipped):-Relay- K8 will then-ener= - s o e S T e S DS i
- gize and after its adjustable time delay period (0.3 to 30 Three-Wire Starting
~~" seconds) it will close its normally open contacts to K1 Normally closed contacis of generator voltage sensor

- trip ¢oil (TC) and K2 closing ¢oil (CC) circuits. reiay K9, and cranking limiter relay K10 are in series in

o {—'—;—ﬂ—n——rr cmse'

-...Up: ng. er | elay closed (TDC) "”'"““‘“' ~When. the- géﬁerato !tagé rsensor re!ay K9 detects:ﬂl
-the K1 tr|p coil (TC) would then energlze o open Ki. ___proper_generator voltage, the contacts open and -
- e e remove-ground-from-relay-cranking-limiter-coil-K10.-tf—

- ground is not removed within 60 seconds, K10 will time
,,,,,,,,,,,7,,,‘By ﬁpe”"t‘g ttrar(lgc)ar SWIt'(éhﬂf‘(‘l th? normalliy °|°S:Id ;ntﬁ:’é --outand remove the start signal from the generatorsetby —
ock-centacts-(IC) would.then-close and. compiete. —-opening:its tim de!a to-open-(TDO lly-cl
——circui o;energlze K? ciosmg coﬁ (Cﬁ)”Energnzmg K27 ‘ g ime.celay 10.0pe) (TDO). normally. 088
2 he 1

, Tfaﬁméi‘i’jx ﬁuﬁﬁraﬁ T Efgeﬁéfa?ﬁT See—

;Nerc Rél;ns =




e o CNORMAL,
3 WIRE START
= 181
K3 K3 K9 K10
. Fevd Tagl JPH-¥3P3P3 B JHPH l’ll JHPI J3 J|0PVD PID JIU
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The preheat relay option(K11)-also has:normally-open The generator setis still.running, but will. be stopped

=.....contacts in the generator set starting circuit (3-wire . when time delay stopping relay K5 (if equipped)
3 only). This adjustable relay (0.6 to 60 seconds) will time times out (3 to 300 seconds), and energizes K3 relay.” .

S . delay generator setstarting for the desired time to allow When K3 is energized, it opens its normatty Closed
for diesel engine glow.plug. warm-up before closing: nts”"" contacts in the generator set startmg circuit.. Ery

) ___ normally open contacts of the startmg cwcu:t -
e o o R f*’*SIMULATION OF POWER OUTAGE

,— e Y P T Ny st _To_ensure_the equipment is_ready to perform, the
. B adi RS ~— “operator shouid monthly fmulate Erﬁcwef(')utage
COMMERClAL POWER . Test Transfer Switch S1 on the inside panel is pro-
~~-vided for this function.

““voltage sensor relay K6 will detect proper line vol—' - .
tage, energize, and ciose its normaily open contacts : “In the Normal position, the contacts between switch -
to- complete-a-circuit-to relays-K3,-K4,-K5;-and-K7.— ;termmalsrnumbeﬂ and 2 are normally closed,andin___
series between voltage sensor relay K6 and relays K3

- K4, K5, and K7 for automatic transfer_switch_oper-_
_ation.

Energlzmg retransfer time delay relay K4 (if equipped)-
will delay closing its normally open, time delay close
'ﬁﬁﬁ?ﬁﬁfﬁﬁfﬁﬁﬁﬁé‘ééﬁf@éﬁ?ﬁ%ﬁf{ﬂf}%tiFﬂ!}(%iérg E
mmutes) beforeallowinginstantiransferofline reiay K7-

ve.Energizing K7 relay will then close its-nor

I aally open contactsto.complete acircuitio.energize!

tnp coil (TC) through the then closed; normally open, K2

— “interlock contact (IC). When the K2 trip-coil (TC)-ener--—
i - G206, the-opposite-K2-interlock_cont , This_.

elgnal by-de= energ:zmg K3 re!ay The genera ir-set
“will'startand-assame-oad-astong: as the swstch |3

thlS posmoh

- completé's‘;'tne circuitto K1 closing coil (€C) throughtt .e; - Moving the switch-to- Normal causes- loadtransferto -
, the commercial (Normal) power source after K4 relay

7;closed Ki-cutout-switch-(CS)--The transfer.switch_.now. —retransfertime=del ~0 entarily-dec—
ewitches the load back to the commercial (Normal) — 'oianster ime-aeay - ‘expires=Or=momentarily-de=—
= pressing the S1 switch to Retransfer position WI||

power source.
- . bypass the retransfer time delay relay K4, to energize

___instant transfer to line relav K7
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Sectlon 3 Ad gustments |

: , Start Relay (K3) .
= This section rovides mformatlon for makmg ad- _ Startrelay K3is equapped with'a 0t0-10-scale’ Rotaiei
- ~ justments torthg time delays, exerciser clock and battery knob to desired time delay start of generator set (0 1o~
_charger. Some adjustments require that AC power be 10 seconds). '
applied to the transfer switch. Use extreme cautionto —
avoid contact of exposed terminals within the cabinet — —— - Refransfer Relay (K4) -
since they present a shock hazard. , " Retransfer relay is equipped with a 2to 30 minute scale Sl
‘Rotate the knob to the desired time delay retransfer from S
= [AWARNING -High voltages within cabinet and . pFrergency to Normal commercial-power—(2-to- 30;;%*
rear side of cabinet door present a - minutes).
- shock hazard which can cause severe personal injury ,
-or-death. Use_care when. opening.cabinet door, and. ;, Gen efau‘ﬁ' g &St Gp a eiﬂ“ {ﬁa;
d ” afegtprge utione-in fropt.of manval. T “This relayis equipped with a 0.to 100 percent scale. The
R i‘CNTﬁﬁL RELAYS -~~~ “maximum time-delay- of this- -relay-is-300-seconds-(5
" The relay function.and location on the control printed ~ Minutes) when adjustment knob is-set-at 100 percent -
- circuit board is shown in Figure 3-1. Relays K4 and K5 ~ position. The recommended generator stop time delay

- —are optional. T he_ time deiay functions of relaysK3and -is 3t0.5.minutes.(180.t0- 300 seconds); thus, the.adjust-....

~~= - K8, and the pickup adjustment of K6 are other options. 7,,:gigik',“,’bfh,°“id, be set within-the 60 to~100 percent

= The range and normal setting are listed for the adjust-

—ablerelays. When adjustment is necessary, refer to the :’”'Time -Delay Transfer-Relay-(K8)
ffollowmg precedures.ﬂ

PCB.ASSY-TRANSEER SWITCH.CONTAOL _—_ BRSO R “AUT!ON =
OFE OFE-. VOLTAGE N I
i | J2 . o RET AL | sTopeing i
=1 AR . o mveass|_ ol o N BYPASS
3
= = e e T BN = O e
g | 7
: d b
= == Sr———
A Ko = . - S : B
- - Wi _ e B B A AT
. : ST L s e G T ST =
s f W2 L sofe s e o Tl Fnyar g s e . s sofrsoozonomn Sq D N e
o R R LT IR g TRANSFER REGAY. LT T L R R A R T g e T
VOLTAGE SENSOR
5 EENERATOR SIDE * TIME DELAY TRANSFER | - SIS TANT TRANSFER |
AANGE. 0.3 t0 30 - o
SECONDS ON
RV2  ENERGIZATION"| = .
NORM 2 SECONDS
——3 - - I T
J1 | - — i - |
7 E . = e e s S
X B0 I B e . ) . Lo |s START RELAY. =2 o B Rl
a g B l " TiME DELAY STARTING™ ]~ =] ™"
4—= e S SRR | =] HANGE: 0:1 16 10 SECONDS
o NORM: 2 SECONDS
P
L § PHASE SENSOR RELAY “THAE DELAY STORPING - |
—_—— AFTER RETRANSFER TIME DELAY RETRANSFER
. * VOLTAGE SENSOR 34 HANGE 3 T0 %0 R
_unNeswE - AANGE: 2 TO 30 MINUTES
" VOLTAGE SENSOR 1 Pt ON ENERGIZATION K3
v voLTA * ENERGIZATION. | - Foe S e
. NORM: 300 SECONDS - |or | NORM: 15 MINUTES R S i o
= = . — g R - IT,;,,:; v_—_[——”,,ff, 7776177777 - ‘7 = '7— e = o
K6 e i T S S
A = K4 —
TOPTIONAL RECAYS ES-1602
§ STANDARD RELAYS

FIGURE 3-1. CONTROLLER PCB ASSEMBLY




i rfThese, relays have an adjustable range of voitage

characteristics. Relays having a white number “8”

“~Two tables are shownto cover the variances inrelay™

EXAMPLE Per Taibtef3—2;if;thernomtnél ,tranéter"" -

switch voltage rating is 208 volts, then a voltage ... .

pickup setiing. Even though the relays have atypical 1to— o
fffffff 10 dial indicator-scale, the relay characteristics ,mayf—i%f
- - differ slightly due to-transfer switch modifications.- 4

[acauTion |

‘sensor set at a dial setting of 5 would pick-upat =~~~ } :
. approximately 185 volts (208, x 89% =,,185).,

Rotate relay dcal lndlcator 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
Table 3-2.

-- To determine desired setting of the voltage sensor, pro-

“rgting of transier swhicirorsern-
sor will not operate. Haphazard adjustment can
result in abnormal operation of the transfer
switch.

- . ceed as follows: i
'; 1. Identify relay whether itis stamped W|th a whlte “8" )
] or not. i s
2. Referto Table 3-1 0r 3-2. -
-Determine desired approximate vettage pickup set- = = = s
ﬁw@asmwercentagefdtahﬁdfcatareemngrm-
——=dicated,—~~ : i
e — *”—ﬁéiéifs* 1. VOLTAGE SENSOR mcKuﬁ'SEﬁmés{i;fl e -
(Re!ays Stamped with White “&”)
- Dlal Approx Pickup Percent ot )
Setting | -  Nominal AC Voltage
S T S S SV S 1 78% — - o - i
theiayls’ﬁ -&'f% == 7 , ————
fPickupVoltage | ————————— -

= e TABLE 3-2. vGLTAGE SENSOﬁ FICKUP SETTiNGS S S S
- = : -{Relays Without Number Stamp)— ' E—— .
e = Dial Approx Plckup Percent of S e e s
Setting_ Nol AC'Y ' -
—2—|-83%
T S8 | '85% o :
8 4 87% Note: Dropout Values o
5 8% of Relays Are:
. 6 91% @ 30 — 93%-97% of o
— 7 .1 93%  Pickup Voliage , ' -
— 8 ["95% 'i*”@”"i@ — 80%-85% of — - ~
9 1 9T% Plckup \!oltage ] - : : Sy
00— -080h— — =
: 3-2 i




B EXERC]SER CLOCK T ”’:f":*ff" L I T T S T T e TR T T
- “The exerciser clock (M2) initiates generator set startingm S o o
: J and-exercising-without load-at-preset-intervals. Later :
——————models of the LTli transfer switch have-an-electronic—
clock; earlier models have an-electromechanical.clock.
_Refer to the appropriate clock section for setting infor- _

) matlon and to the generator set Operator’'s Manual for -
‘before program-__ (==

- Place Selector Switch S2 in the Stop position. This will-
~ prevent inadvertent starting -of the generator set while
=setting the clock.

: _ Electronic Exerciser Clock = —
=== 7This clock initiates generator-set start/run-cycles-at"
o programmable mtervals ‘and-for programmable dura- :

mili ,

ES-1602-4

|'n’q’th'e’exerc;se étariand stop’ tlmes Referto the c;rc!ed o : 7 cmmm e e
Iocatlon numbers in Flgure3 2referenced in thefollow— - , e

7 s “To Set the Exerclse Start T:me.
— 'f'%'To Set the Time of Day: R

1 Slide the output selector swntch (1 6) to the center
posmon The output. selector sw1tch has three posi-

1-1F you are- perfermmg mstallatnon and set up, press————

: : {7) B
e ,the lndlcator is over the deswed day number K
—represents Sunday.)————




~-To Set the Exercise Stop Time ————— == “To Check the Pregrams* e B

1.Pressthe. IIO'button'(Q)'"An"‘O”" (15) appears in the ' 1 Press the Ch button. (6). An “l" (1 2) and an “0” (1 5) R
if———w “lower-left: dlsplay wmdow The H0™is a symbol for . ——aredisplayed. ----— - PR
‘ ~stop timex T AL T -2 Press the Ch-button’ (6) again: “The start and- stop

2 Pressthe h button(S) to set the stop hour == - information for the first program is displayed. . e
3. Press the.m button (4) to. set the stop minute. 3. Continued pressing of the Ch button (6) causes the

“Pressthe=7 bation{byicadvanceihel mtﬁe&mrﬁa
(14) from 1 to 7 and back to 1. For each start time™

display-to-sequence-through-all-of the.programs_in..
memory. If ten programs have been entered, the———

_(selected.in step 5 above), there must be a corres- _ Word “Full” appears after the tenth program display.
ponding stop time. A program can starton day 2, 4. Press the Pr button (8) to return to the time-of- day
- pass through midnight, and stop on day 3 (forexam-..____=" dlspiay -
ple); but there must be a stop time for every start _ T

s —fime: Press @ button (7) whentheindicationmis under: f——fTo ‘Change (Edit)a Program~ = B
: the desired day number. L

., 5. Toenter the complete start/stop program, press the’ .
Pr button (8). If all program requirements have been

ati display retuinsio the iime of day Hife
. ﬁaregrem requ;rementsarenetmet themsplay off the

. 1. Press the Ch button (6) until the progam yrotx'\'lv'arnt o
hange appears in the dlsplay wmdow

To-enter more programs, repeat the two 5=
~ dures. Amaximumof ten programs can be entered: (The
~———~gsame term programs caiberepeated-eachday) ==

The= word =l appearsTin—the—display-when—the-

memory is full. : 1. Press the Ch button (6) until the program o be -
- erased is. dlsplayed

To Erase (Clear) a Program




Electromagnetic Exerciser Clock

o This clock initiates generator set starting and exercising . ~The charge Ievei ofthe battery fi gatﬁ; ta gar*aan* v03t~ e
: at preset intervals. The large dial divides.the 24- houﬂ age. As the battery approaches the preset full charge -
—day into 15-minute intervals. A smaller. spoked dial-— __voltage, the charging current automatically tapers 1o
divides the week into one-day segments.. See_Figure_- - zero. Thns keeps the battery fully charged with.no.gass-
. 3-3. ___ing and no overcharging.

o 78[8(,(!‘()[)’18, dﬂu !Ubb (o] Wdlei ingicaic a l!!yh ﬁual VUi%_' T
—-—-age. A low specific gravity indicaies a low float voitage. "0

““Ignition of expiosive baiiery *gassés*’ =
wl can cause severe personal injury.Do
not smoke while serwcmg batteries.

7 DAY . 24 HOUR HOTATIO
DIAL = WITHA DA‘{ AND NIGH

Tne selecto E

control panel-on:two=wire-start sy

transfer switch control panel (S2) on three -wire start

__1. On the 24-hour large dial, tilt tabs inward opposite 77777$ysrtems.

the tlme Of day generator set istorun. Eachta T e e : —
sorfor:

To-Change Exerciser Program: - -

: iurn the: smaii spoked wheei untit the correct- aay
aligns with-the- po;nter— 77777777 s

Lead-Acid Batteries
Baitery Voliage————_ Float Voitage

2 T3E3— =

24— . . 266

|\a‘

7 The' ba‘h‘ery charger (AZ) isa ﬁoaﬁyp "
charging rate capacity foreither 12-or 24-volt batteries.
Make sure the 12V/24V switch (Figure 3-4) is properly
set for your application as noted in the Caution below.

Niékel-rcédmi'um Batteries
— "7~ Fioat Voitage Charge Per Ceil
1.38t0 1.45

s e if the 12V/24V switch is left in the———| - - -
: ~ AWARN'NG 24 volt position on a 72-volt system, ' Example Floatchargefori0celiba tlery should- be 13 8

ercharge nlinued-overcharg- §=
naof g eiéefy creates risks_of permaneni ballery
damage and severe personal injury if the expios:ve

battery gasses ignite.




-

-4 Useasmall screwdriver with insulated shanktoturn- — The relay adjustment settings are marked in"incre= 21:—,

“the adjustment potentiometer clockwise to increase” ‘ments that range from 0 to 100 percent. A 100 percent™
T "ﬂoat voltage and counterclockwise to decrease  ~ -setting equals a 60 second delay, a50 percentsetting -
~float voltage. Adjust in small steps and wait five- -~ -equals a 30 second delay, etc. Turn the knob clogk~—— =7
- minutes for the voltage to stabilize before makmgf 77777 wise-to increase the delay and COUﬂtBI’ClOCkWISe tO——r— -
additional adjustments. o decrease the delay. - : o :

AWARNING High voltages within the cabinet

—-.__can _cause_severe _personal_in-

jury or death. Use care when ‘making adjusiments
fo avoid touching high voltage components.

.. FIGURE 3-5. PREHEATTIME DELAY- -~ ——— .

hree programmed transition time uelayb (""O) - E—

available with LT Il transfer switches (mechanically

held-both- s:des only) The delay periods-areadjusta
0 seconds; or5 to50

7--When-adjustments-are con ﬁiéf”e pi
tion selector switch (S2)

This detay (K11)is used fordiesel engine generator sets’.
= only. it provides for glow plug warm-up before engme mE
-cranking. See Figure 3-5.

$C 1394

7i7"¥FIGURE 3-6. PROGRAMMED TRANSITION TIME DELAY -




_  GENERAL

This-section covers the-procedures for- removal and

“replacement-of-serviceable“components—oi-the
_transfer switch assembly. Even though the 3010 200

o me - The transfer-switch-presents_a
[AWARNING -shock hazard that?can cause severe

. .. _ampere transfer switches differ in size, the following personal injury or death. Be sure to disconnect the - -
- - procedures are essentially the same. generator set starting battery and remove the normal
R —— AC power before aﬂemptmg service. -

- The three-pole contact assemblies make and break the

——— —— currentflow to theload:-The transfer switch-is electri- - An optional auxthary switch may. be fitted to the Normal._ -~
: " cally and mechanically interlocked to prevent simul-  and Emergency side of the transfer switch as shown in. -
7 taneous closing to both power sources. ~Figure 4-1." The auxiliary” switch~is—secured—to- the***"*'"

transfer switch by a smgle mounting screw.

Glosed= ﬁeftﬁﬁr&%@ffﬁﬁ! -or-Emergency-power

source the contacts are either mechanically or electri-

“lf-an ohmmete c..ﬂc*(indzcatesfaﬂauty witch

- epending upon chosen options, — femove the-mounting-screw-and-switch—
oo Mechanically-held-contaots-are-held closed-by a-latch-——-new. switch and transfer leads-from-old- switch-to the-
——that-disconnects-the-closing-coil-This-eliminates- huminewfoﬁftofp@\lgnt,W!rlnq _error. When_mounting, be
~during normal operation. " - sure bottom of switchris properly engagedinthe mount=———-

{ing tab and thatthe switch-actuatorisinserted underthe - - -
= carrier-actuator. Tighten-mounting-screw

“Before restoring power to the transfer switch, manually———
operate the movable contact carrier assembly toassure
free mevement (push-on- contact camer end -posts)-On

- - " gdeda

- ES-1596- -

FIGURE 4-1. INSTALLING AUXILIARY SWITCH




’;EREPTEKCTITNG?MNNCONTACTS:,:,;],,,,,_,7,:,’_;,,,1,, e

’ AWARN&NG The transfer swifch presents-a ——— 3.-Install new statmnary contacts and | tlghten contact )
a -shock hazard that can cause severe - : ,screws L : ,
~personal injury or death. Be sure to disconnect the 4 |nstall.new movable contacts under retainers.

generator set starting battery and remove the normal

- AC power-before attempting service. 77;;”;5.:Jnstallrcover,,andfsecurefwnhr cover clips. R
6. Manually operate the movable contact carrier

:—".::.eem—;e‘ = ,‘%-f%xxrﬁ"iﬁiuﬁi&at%% done-by-pushingthe—————assemblytoassure frees movement(push.on.contac
—cover clips outward and removing the contact cover. ~carrier end posts). On mechanical held switches,

See Figure 4-2. All portions of contacts are now visible. slide the latch manual release button in direction of -
.. ltis not necessary to remove contact carrier assembly arrow to open contacts.
—-——shown in Figure 4-2 to replace main contacts. If con-

tacts need replacement usethe following procedure. ACAUTION | Thetransferswitch cannotfunc-
. : ——..tion..correctly. unless_ properly =

1 L|ft sprmg Ioaded contact retamers upward and assembled. Be sure all stationary contaci screws: .
~ pultoutmaovable contacts. - -~ are tightened, cover and cover clips are inplace

before power is restored.

-~ 2. Loosen stationary contact screws and lift out
——=¢contacts:

o — e VQTA—HON'ARY*”'"’; ,,fiiii,i,
MOVABL ‘ - CONTACTS O

CONTARCTSS

o P\
LCONTAC:I; CARRIER_X § |

END POSTS: - -

OVERLOAD s o
RELAYS

e




REPLACING CLOSINGCOIL REPLACENG MECHANICAL LATCH

3 T : : e e (!F USED) T
T : 7 :l The transfer switch presents-a— -~ —— ST A S s
AWARNING shock hazard that can cause severe ‘The transfer swiich presents a
_____ personal injury or death. Be sure to disconnect the |AWARNING || _shock hazard that can cause severe _
. generator set starting battery and remove the normal personal injury or death. Be sure to disconnect the
TAC power before attempting service. . - e ogenerator.set starting battery.and remove-the.normal..

" TAC power before attempting service. e
“The closing coil is focated under the contact carrier P pting

- assembly. See Figure 4-2. To gain access to the coil, ,",W' The mechanical 1ateh and ¢oil assembly is located -
“either for testing or replacement, use the followmg " above the main body of the transfer switch. See Fig— o
- procedure. Reference the resistance readings in. — ure 4-3. The latch is most commonly used on the line -
~=-Table 4-1 for testing with an ohmmeter. == =(Normal) contactor. it allows the line closing coil to-

- be de-energized, reducing hum, vibration, and -~
— 1. Remove mechanical latch (if used) by. backlng 7777777 " extended co?l it expectanc?/ on, and

out iwo mounting screws.
Push the cover. ths;lut

_To test coil resistance, disconnect control wire lea
‘remove mechanicaliatchfrom transfe -
’—ﬂg outthetwo: mem’m@ SCrews:

= contact carrter as;.embly All contacts and screw:
will remain captwe to the assembly if |t is not i Connect an ohmmeter to the trlp COII Iead and termi-

firnegover. 7 e . ,,,,,,,;—nal—fThe trip-coil resistance-should-be.about. 39.2.

—Removecoilby graspmg the tabs a’r ea(;hﬁndand :

ohms @ 77°F (25°C) £ 10%. Replace WIth new lf

A= 7’ resistance reading’is other than above.”

T {ifting straight up. — 7
———5—nsert-coil with- the tabs-up-and-coil-contacts—— —After-assembling-the latch-to-the-transfer-switch; —

against wipers. ~::mmanually operate the movable contact carrier
S __6.-Place_carrier.assembly in position_and tighten ___ assembly to assure free movement (push on contact

statlonary centact SCrews.-- - carrler end posts) Shde the latch manual release

amiehes shde*he iatch maﬁuai ;eiease}ﬁ Q
direction-of arrowto-open- contactor————

— ; — MEGHANIGAL =—
— L ATCH-BU lTTnN o=

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

:V\Iroltage/Frequencyr | 30 60 100

“120V/60Hz — | 365|195 |10~ | -

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







T ENERAL. L e e e a i

During perrods of normal operatron review the The troubleshootlng mformatlon and procedures that
T OESH s lalelals —foilow will depictativor wireTransierswilCirappli-=—
Ope ation Desmption section: Havmgathorough under-w -—-cation—that-includes--options.--When- troubleshooting—
-standing of the normal operation of the transfer switch, other units (i.e., 2-wire, or differentoptions) apply similar ___~
to inciude any options that may apply, will aid in more approach or logic to your cireuit analysis and fault find-

——___effective and timely troubleshooting and repair shouida ~ ~7"ing procedures.

“fault condition occur. Also refer to Normai Automatic

Operation Sequence in this section. - ~-1f a problem is evident, check the more logical or-more- e
o , - , 7 ~ easily accessible components first. For example: - .-
Troubleshooting/ servicing of the LT Il transfer switch generator set does not start on power outage - check

. requrres servrce personnel to have a current schematrc . manual startmg at the engine control first. The problem

- ||~~PCB ASSY-TRANSFER SWITCH CONTROL ——~—— — ~ — o -

T CAUTION. - I

HIGH
OFF OFF VOLTAGE
: s RETAANSEER|__ | AT STOPPING
. = BYPASS! BYFASS —i=
= 2 e NS =|= = — = = =

ST T T 8 START RELAY
l—— ©IFTiMEDELAY STARTING | |
RANGE:0.1to 10 SECONDS

AFTER RETRANSEER = TIME DELAY RETRANSFER |-

P AGE
§ PHASE SENSOR'RELAY

VOUTAGE SENSOR 3¢

S o JUNESIDE - choes ) PANGESTOSW O RANGE: 2 TO 30 MINUTES - . ..
R B8 B e B SECONDS ON- SZATION |-
“VOLTAGE SENSOR 14 ENERGIZATION ON ENER

“AV1 LINE SIDE

NORM: 300 SECONDS NORM: 15 MINUTES

F SOTIONALLBELAYS

§STANDARDRELAY§ : ST T T T I T T T L T




o NoﬁmtﬁummﬁricoPERATloN?SEoUENcE

COMMERCIAL POWER SUPPLIED T0 LiNE SIDE TRANSFER SWITCH Ki1.. B
'ENERGIZES S T
=== K6 Voltage Sensor Relay - e e e
VNERGIZES (with switch SlgtﬁNORMAL 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)

- ENERGIZES ' R ———
e K2 Trip Coil (if applicable) -
7 K1 Closing Coil -
S With K1 contacts closed, Normal line power is supplied toLoad. B

— ay (O

S K3 Generator-Set Start. Relay - i
A After time delayed closing of K3 contacts engine start’ commana begms (T hree- wnre ]

__sfarting requires switch S2 to be at AUTO position.). . I E— ’
T GENERATORSETSTARTS e

ENERGIZES (when generator reaches proper voltage)
K9-Voltage Sensor Relay
E%Eﬁéé;‘?‘ﬁﬁ = =
iR

K4 T|me Delay Retransfer Relay (Optlonal)
Or, bypasses K4 thru switch A182-{ON position)
K7 Instant Transfer Relay

Providing normal ime delayed cool-down stopping: Cf generator set,and alscaliowsfor CECEEIEL

reconnect ioc Emergency power, should Normal power return be only momeniary. B N et o Bttt
K3 Gsnerator Set Start Relay A

. Opens contacis in generator set circuit fo siop engine.

7:ENERG§ZES o — - - =
, K2 Trip Coil (Opening -{2 Trams:er Swﬁoh) e e P

P r(‘i Llosmg Ccii S S — e — - :
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—TYPICAL PROBLEMS—— 7 WWhen Generator Setis Started Manually, Transfer S
~Switch Transfers Load (Normal Line On)

) This section lists some common problems that n’iight
s oceur withr an installation and the areas to Iook for

_ possible malfunction. - . LT :j High voltages within control and rear )
e R i e AWARNING side of cabinet door presenta shock——————————
~Power Outage- ‘Occurs, But Generator ‘Set Does ~-=hazard which can cause severe personal Injury or S

o "Not Start - - — - o R _____death. Use care when opening cabinetdoor. -~

o L 1. Check K4 Time Jlelay Retransfer relay, the co:l,,,, )

S T T e

i-itgh voliages Wiihmcmm:oi andrear may be defective.
side of cabinet door present a shock =~

hazard which can cause severe personal infury or
- death- Use care when opening cabinet dooi,—

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

e t=AUTO position (3-wire start-only). - e SOUFCE-by-observing voltmeter-of.generatorsetor- 0o
optional voitmeter on the transfer switch.

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

Generator Set Staris But Does Not Assume 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 .
al generatorseteontrob-—————
pﬁS,Lug.uh

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

High voltages within controland
——|AWARNING| 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 fire
—Di¢ _Fs@?:ﬁ%ﬁml—ﬂnu i‘!a..,e c:ger%




~— No Transfer of Load From Generator Set to—— Generator Set Starts During Normal Power ——

- NormalPower ~ ~ =~ —__ Serice -
E B “Test Transfer Switch S1in TEST position. Pushto S Two “Wire starting; Selector switch on'the set con:-
‘RETRANSFER position; “switch toggle should -~ trol panel must be in REMOTE position. - o
——spring return to NORMAL position. EE e ey "2, Check Test Transfer Switch S1 inside transfer ——
2.The K4 Retransfer Time Delay (if equipped) - switch cabinet to make sure it is set at NORMAL- :
might not have expired. Check settmg of K4relay,- - - -position. - - R —
o and compare it to time elapsed. since return . of 3.-.Check Exerciser Clock M2 to see. lf it-is scheduled
T T !;U!inai pﬁiﬁfgi:!f—gg?— —3;3?@{5{363{3 f&ﬁ#}"—,—deﬁfg g D i j\_}; g,\c;{,ﬂ,&bygi S e e e S
o W,ﬁ “the Test Transfer Switch to RETRANSFER posi- 4. Momentary voltage dlps mlght cause voltage sen-

tion. Readjust, or replace relay K4. To temporarily —~ - sor.-K6.-to-initiate. generator set starting. Volt-

‘ bypass this relay until its checkout or replace- _ age sensing settings on K6 might have to be
=-—-—— - -memnt, place switch A1S2 to ON position. - changed, refer to Section 3, Adjustments. .
_3. Stop the generator set with its start-stop switch. ) ’ T

“L e When'the generator set'stops; thetransfer- switch ‘High voltages within control =~
] should transfer load to the normal power sourceif ~ - - (AWARMNG ) a,,f', rear si%e of cabinet door
voltage is normal. . o . presenta shock hazard which can cause severe

. Tlme;l’:)elay Retransfer RelayK4.... . .
‘s=instant Transferto Line Relay K7—

5.1f-DS1-lights;, check:-

;47777 e K2 Trip Coil-— -

e _K1.Closing.Coil__. :
"o K1 Cutout SW|tch T e e o2l Two -wire startmg only, Selectorswﬁch ontheset -

e Proéfam Transition Module K20 ——==——=gontrol-panel:must-be-in-REMOTE-position:=-=————-
3. Check switch operation on Exerciser M2. Check to

_High voltages within control __ seeifitis set correctly,and is running
fend “rear- s;deref cab:eet doorf

=tiH

he;:ge) Z—

:E
K]

' : : = - 'Checkﬁormlsdejﬁsle%l ~Preheat-relay-K11-a
'orreplace relay= Tﬁemperarrlrbypassthss'relay* relatedﬁglow plugﬂ:ircmtry (3 ware start'dlesel

“until-its—checkoutor- replacement place swntch engme generator sets onny;
--A181to ON-position: - = : SR smmme

AWARNING _High VOItages within control and

_rear s:de of cabinet door present




i

!f voltage is.not read at either terminalof R1-or-
~R3, check terminal connections at trans--

Battery Charger Fails to Charge

o _High voitages within cabinetandrear  former T1, and perform the followmg voltage
o , AWARNING | "o of cabinet door present a shock ~_checks; - - o )
... _hazard which can cause severe personal injury or e S : SRR
death. Use care when opening cabinet door. o @ X3-X4' — approx. 20 VAC - o
S i : B - =(12 volt starting system) : :
———=——1-~Check status of 5 ampere fuse F1.-Replace-if—-———@ X2-X4 —approx. 40 VAC—————— E—
requnred Check battery charger DC Ammeter A2M1 -(24 volt startmg system) S ——

%;ﬁvﬁﬁé it-charge-rate-registers— B = ST
S —— Check mput connectuons and voltage to :

2. Check tightness of plug/jack harness connections; — transformer T1. Remedy as required by
. PB/JB, P4/J4, and P3/J3. Check battery charger . replacing transformer, or during next available .
, DC ammeter A2ZM1 to see if charge rate registers. — ———— time that transfer switch can be isolated from-——
T , S - S ' Normal AC power, check wiring and related
_..—..3. Check condition of generator set starting battery -~ connections .of transformer.T1, to- phase—
connections. - tapped power supply.

| Ignition of explosive battery ~B. Perform voltage check of piug P6-5 (B+), -4
gases can . cause SEVEI’E per— - : i((\Nn\ Thia VQ!t&g&!‘ééQi?g should. J;%&?ﬁﬁe—

e*eff—ting bgtier-ﬁei‘ege {i2=or24=volis)

s sf necessary, remove cables and-clean: battery posts
- ors. ‘Check” baﬁery ) electroiyte

————TB1 (3:wire) or TB2(2-wire) B+terminal-con-———
-nection-and.related-wiring to-generator-set-

4. Dlsconnect "P6/J6 harness connection to battery : ,
“=—= charger."Perform-the foliowing voltage checks at™ —=""¢ “Reconnect plug/jack connection P6/J6. Per-
plug P6 positions as follows: : form_voltage check of both termmals of

—— —————————————Ammeter A2M—1 e -
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TRANSFER SWITCH INDUSTRIAL PRODUCT TEST RECORD

15 /0
!
%
Customer i0rder File Number
i
i
Test Voliage ITest Freguency [Test Date
i i
i i
5 |
Assembled By iTest Station {Tested By
i |
% H

| ;SenA Start Time Delavy¥ i }§afﬁsr” Charger OUperation
fwa
L

Transfer Time Delay. ¥ %Mj£X$?61S€F Clock Operation
- o ™ -
Time Delay¥ L gTime Meter Operation
- f—'—- "S - .
Stop Time Delay . ¥ Wj?ragram Transition Oper

?me@uer Voltage {(Line} . ¥ {MQZ io 3 Wire Convertor Oper.
; [

1040o0do

-
% }Uﬂder Voltage [(Emer] . ¥ i évgiémeéer Operation LMJ
{i}&vef Voltage {(Line). .¥% {:}Ammefer Operation Lm}

= ™ ;
tmjﬁver Voltage {Emer). . ¥ Lijrequency Meter Operatlion

0

[

{m?Swiich Load to Line [:}Auxiliary Relays Uperation im}
— "y

{:}Swiich Load to Emer {mjgignal Module Operation {:j
?m}tlghts and Switches i }Au%ai%aﬁual Retransfer Switch | ?

ted to be set on si?a to meet the specific requirementis of the
Operators Manual for the set points of these features.

Comments:

GQuality Engineer Quality Manager

22A044 17860 { Customer )



Onan Corporation
1400 73rd Avenue N E.
Minneapolis, MN 55432
512-574-5000

Telex: 275477

Fax: 612-574-8087

Onan is a registered trademark of Onan Corporation






