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- KATOLIGHT CORPORATION

m '@ LIGHT ~ STANDBY LIMITED WARRANTY

‘”’ e

: “TWO YEAR OR 1500 HOURS"

-1 Your Katohght Product has been manufactured and mspected wrth care by expenenced craftspeople. If
| you are the original consumer, Katolight Corporation ‘warrants, for the period indicated below, each

product to be free from defects in matenals and- workmanship.-Repair, replacement” or appropriate
‘adjustment at Katolight Corporation’s option - will be fumished if the product, upon Katolight
Corporation’s inspection, is properly installed, maintained and operated in accordance with Katolight
Corporation instruction manuals. This warranty does not apply to malfunctions caused by damage,
unreasonable use, misuse, repair or semce by unauthonzed persons, or normal wear and tear.

KATOLIGHT PRODUCT PERIOD OF WARRANTY: Engine Generator Set Two (2) years or 1500 hours

from the date of invoice by factory. Accessories: One (1) year from date of invoice' from factory. The
warranty period can be adjusted to the date of start up if completed within six'(6) months of invoice
date. A valid warranty requires that: (1) the Katolight start-up validation form must be completed
returned and on file at Katolight Corporation; (2) the engine registration form must be completed and
retumed to manufacturer as stated in the instructions with registration form; and (3) all supporting
maintenance records must be kept on file with the end user and made available upon request from
factory. The generator set must be routinely exercised in accordance with operating - instructions.
Engine generator sets that are stored longer than six months. (180 days) from date of shipment:are
subjected to speoal requirements. Contact Katolight's Factory Servrce Center for mstmctlons :

For a description of accessories and éxdusions from this Ilmrted warranty, rewew the hstmg on the
back of this document. - .

TO OBTAIN WARRANTY SERVICE: Contact your nearest Katolight Service Representative by calling or.
writing Katolight Corporation Attention: Sefvice Department. (See addreSs and telephone below.)

Katolight shall not-be liable for any daim greater in amount than the purchase price of the product, in

‘I respect of which such claim is made and in no event shall Katolrght be lrab!e for any Speaal indirect or

consequential damages -

THERE ARE NO EXPRESS WARRANTIES OTHER THAN THOSE DESCRIBED HEREIN NO WARRANTIES
SHALL BE IMPLIED OR OTHERWISE CREATED UNDER THE UNIFORM COMMERCIAL CODE, INCLUDING
BUT NOT LIMITED TO A WARRANTY OF MERCHANTABILI'IY AND A WARRANTY OF FlTNESS FOR A
PARTICULAR PURPOSE :

State laws regarding rights of consumers may \;ary from state to state. - S

KATOLIGHT CORPORATION
100 Power Drive / PO Box 3229
Mankato, MN 56002-3229 .
Phone: (507) 625-7973 / Fax: (507) 625-2247




1. The followmg rtems are among those that are not consrdered nor will be covered under the exrstmg warranty program. o
a. Battery or Batteries of any type or kind. The Battery Manufacturer warranty applres to these only. Any warranty for
such, should be handled with the manufacturer according to their polidies.
Adjustments to fuel systems or govemor system at time of start up or any time after. This is acceptable only when a‘
defective part has been replaced, retumed to the factory and approved as defective.
Normal maintenance cost: adjustments, loose/leakmg fittings or damps, and tune-ups.

- Non-Katolight replacement part(s) will void the entire fimited warranty. o
Products that are modified in any form without the written consent of Katohght‘will void the entire limited warranty.
Shipping damage of any type. All equrpment is shipped F.O.B: factory and is consigned to the carrier once loaded for

h shrpment. It is the responsibility of the receiver to sign and note any damage to the equipment and a freight damage
. daim filed by, the receiver. » ‘ ’

. Any installation estors or damage of the equrpment when shlpped as ordered R .
h. Any overtime travel or labor to make repairs under warranty. : ”
- i. Any spedial access fees required to gain access to Katohght equrpment not, hmrted to but induding any tralmng or
) safety pohcy requirements to gain access.
“j.  Rental equipment used during warranty work such as Generators nggrng equxpment wch as a aane or boom truck,
" load banks and: spedial testing above factory requirements, etc.-
k. Excess mrleage charges. Any distributor. may provide warranty service anywhere but wrl] only be pard trave! from the
nearest service center
I~ Any equipment not factory approved or engmeered for use on Katolight product. This rndudes but is not limited to after
market items such as spedal fuel systems, endosures, exhaust systems, or swrtdr gear that had been sought out and
quoted by thlrd party to be induded in billing of the Katolight equrpment

Misuse or abuse induding installation and thereafter.

Normal wear and tear, maintenance and consumable items that are not required as palt ofa warranty reparr

Consumable items indude but are not limited to belts, hoses, coolant, oil, filters, and fuses. e

Adts of nature such'as lightning, wind, flood, or earthquake. ‘ T

" Any damage due to situations beyond the control of the manufactunng of the product or workmanshrp of the product. .

Installation or operation outside the guidelines as stated in the Installatxon Guide and Owners Manual. ~-

Misapplication of the equxpment such-as usage outside the ongmal design parameters as stated on the nameplate of

the equipment. - , o - . . o

Travel expense on portable equrpment.

-More than one trip to job-site because Service Vehide was not, stocked: wrth nonnal servrce parts

Lodging expense of person(s) performing service.

Engine fluids. - -

Cords, Receptades, and Cord reels. ] cee -
Housing lights and light switches - ' - :
Trailer lights, wiring, brake system, tow hitch and tires.

Units purchased as Standby Power and are identified as Prime Power.

. .Any repair labor time that is determined to be- excessive, e.g., two or more people perfomung a on&person pb

. Any expenses assodated with investigating performance complamts. . .

Any assooated costs for replacing oomponents that are found not to be defective. e CoT
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2. The aforemenhoned isa reprsentatxon of thmgs not covered by the standard “LIMITED WARRAN!‘Y If there are
questlons as to warranty coverage it 1s advisable to contact the factory in advance of filing a daun

3. The accessories shown be!ow are rmrted to one (1) year warranty
- Battery Chargers .

.Water Heater -

Load Banks : S0 S e
~Tap changing switches i ~ . -
Circuit breakers - T - ‘ ’
Day tank pumps and controls -
Hand prime pump

Oil leveler system S : L . .
Strip heater . . e ' o :
Gas solenoid valves ) : C - ' P ' -

Rev: 20020904
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_Operating»:IHS‘tructiOﬁs | :

 MANUAL START:

If the Engine-Générator Set is located in a closed space, start the ventilation fan or open
the doors and windows to allow an ample supply of air to the unit ' :
A. Place the generator circuit breaker in the OPEN posmon ,
B. Put the engine control in the MANUAL / RUN posttion. :
NOTE: If the engine does not start, check the Operator s Manual.

MANUAL: ’ o Y

C. Check the unit frequency Speed should be 3 to 5 % of rated speed (60 Hz). -
If not, refer to Operator’s Manual for governor adjustment.

D. Check the unit-AC voltage. ( If the AC voltage is not reading correct referto’
the Operator’s Manual for the proper procedure to adjust the voltage regulator
to the rated vo]tage ) : r

E. - Check engin€e parameters, via gauges or by scro]lmg through the

_ microprocessor control panel for proper readings. -
F..- Close the generator circuit breaker. .

The Engine-Generator Set is now ready to supply power to the load and will continue to
supply power until the operator shuts down the set or an engine failure occurs.

. MANUAL SHUTDOWN:
'A. Open the generator circuit breaker, move handle to the DOWN position.
B Put the engine control in the OFF position. '

_NOTE: Following daily service or-othér maintenance on generator set, place
the engine control to desired operatmg mode. 'When desired operating mode
is automatic; reset the generator c1rcu1t breaker by p]aclng its handle in the
UP posrtron e - : :

EMERGENCY STOP PUSH BUTTON: ( OPTIONAL EQUIPMENT )

In case of emergency the operator may shutdown the generator set by pushing the red
mushroom head button. If equipped, this is located in the lower right comer of the

_ control panel. This will stop and lock out the generator set. The push button’s red hght

~ will also turn on to indicate the generator was stopped, by initiating the emergency stop
button. The red push button must be pulled out to reset the generator set and turn off the
red indicating light. Place the engine control to the “OFF” position to reset the engme
control before restarting the unit.. Reset the main lme circuit breaker before returmng the
generator set to “AUTOMATIC” operation. -

" Rev. 20030530



- AUTOMATIC OPERATIONS

For automatic operation the Engine-Generator Set will be controlled

- by the automatic transfer switch and the automatic engine control. .

A. For detailed operations of the transfer switch, refer to the
Operations Manual supphed with the transfer switch.

B. For detailed operations of the automatic engine control refer to
Operations Manual, supphed with-the Genset

L ‘Standby State

(a) Leave the engme control n the “AUTO” posmon |
(b) Leave the generator set circuit breaker in the
“ON” posmon |

I1. Power Fa'ils |

(@)’ The remote start contact in'the transfer switch will -
close and complete a circuit to the automatic start
. control terminals marked “E” in the control panel. |
(b) ThJS will cause the engine to start and come up to speed
and voltage, then transfer to the load to the Engme-
| Generator Set | :

ML Power Returns i

’ (a) The load transfers back to normal power aﬁer a t1me
-~ delay (if provided ). o ’
- (b) The remote start contact in the transfer switch will
- open after a time delay (if prov1ded ), and the unit will
shutdown and be ready for the next power failure. /

Rev.20030530




WEEKLY CHECK LIST EXPLANATION

Date: * } Lob T - ﬁll in the date of the mspectron |
Ambient Temp: ' - record outside or room air temperature.
Oll Level: ‘ | _ record the level from the oil dipstick and the amount

of oil added to engine if it was needed.

f . : "
~ Water Level: B - record the level of the water in radiator and the amount
~ of water added to radiator if it was needed.

Heaters:. . R | - feel the block heater inlet and outlet hos&s to make
' sure they are warm. =~ -

Belts: -~ "+ =checkbelts to-make sure they are tight.
' | You cannot hear loose belts over the unit noise..
Make sure the engine control is in the “OFF” position.

*

‘Battery Charger: - " - visual inspection of charger to verify operation. If
" ‘  equipped with a dial meter verify charge rate. If equrpped
with LEDs verify LEDs lit. Red LED only indicates battery - -
discharged charging at “Bulk” rate. Red & Green LED only
indicates charger charging at “Absorption” rate: Green LED
~ only indicates “Float” rate, battery is fully charged.

Battery Levels & Cables:  make sure batteries are full of water cables are trght
: .-+ - - - andbattery posts are clean. - . s
Leaks: (Oil; Water-Fuel) - - check all hoses and. connectrons for dnpprng, tlghten
' Lo hose clamps | if needed.
Arrlps: o - - when the unit is ranning with load, record the amp. readmg
Volts: . - when the unit is running With load, record the volt reading.
Frequency: :" . ' - Lwhenthe unit is running with load, record the hertz reading.
- Oil Pressure; - .. - when the unit is running with load, record the oil pressure.
Water Temperature: . i | - when the unit is running with load, record the water :
s ' temperahrre reading once stabilized. :
: oy
BCVolts: L . - battery charger DC voltage readmg |
RTM: S . - running time meter total should be recorded before each
IR - test - this will- allow you to determine if the unit has run
since the last exercise. ' :
'ATS: 1 o - - aut‘o_matic transfer switch should‘be filled in as.“OK”
| if the test performed a load transfer properly. A
Mechanic: | - - should be mrt]aled by the person domg the test. |

Rev 20030530
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O

Intercbnnect up to 4000' with Twinaxial Shielded Computer Cable
(f"2-Conductor Twisted Pair)

KATOLIGHT ANNUNCIATORS MEET THESE SPECIFICATIONS: The National Electric Code: Sectio

12 OR 24 Volt

] B

n 700-12, and the National

Fire Protection Association: Section No. 110, standard for emergency and standby power systems. These codes require audible and visual
sigmldcviwspowaedbyandearimlstoragebanaytogivcwamingofdaangemunora]armcondiﬁomindraltemaicdwuicpowu
somce(s:ﬁndbydecuicgmaﬁngset).Thcsiglm&ﬁw(ANMINCIAmR)mbehmﬂedmnsidethcmndbygmaﬁngmmma
» lmﬁonmdﬂy-o@vedbyopuaﬁngpasonndataregularworkstaﬁon.InawordanoewithNFPAllO_tbealarmofﬂxeannnnciator
system will not bé permanently shut down or bypassed. Katolight’s control of the repetitive alarm annunciator audible system
aﬂowsforaﬁxstalarmtobesilmmdandifaseeonda!armocan's,theaudiblea!armsyste;nwiﬂagainsoundﬂxealarm.oma
Codes and Specifications also include these requirements.

The attractive standard panel face is of cold rolléd steel flat black paint (18 gauge).

Katolight Corporation recommends specific Twinaxial Shielded Computer Cable for 2-
and Dimensions™ located on the back of this page for specifications. .

S

12 LIGHT FUNCTIONAL LED'S PLUS 4 SPARES. Both are an

v .
=

dil;le or visual

Wire anmunciator apphamons Refer to “Drawings

LED Candition Derangement Signals i ° Adders Required

Low Battery Voltage Charger Failled NO YES T NO. Battery Charger -
Charger. Malfonction Banery Charger Failod NO YES _ N.O. ‘Batery Cliarger

‘ Eanme'runpam-e Excessive Water Temiperature YES YES N.O. Engine Control

" {Low O Pressure Low Lube Oil Pressure YES YES N.O. Engine Control
Engine Overspeed Engioe Overspeed YES YES " NoO. Engine Conrol
Engine Overcrank Elec. Piant Failed to Sart YES " YES N.O. Engine Control
EPS Supplying Load Elec. Plant Carrying Load NO YES N.O.- ' “Transfer Switch
Low Water Teamperature Low Water Jackes Temperatre YES YES N.O. OnEngme
High Engive Temp. Preatarm | Water Temperature Approaching Limit YES YES N.O. Pand
Low Ol Pressure Preatarm - | 01 Pressure Approacking Limit _ YES YES _NO. Paned
Low Foel Foel SystemLow © YES YES . NO.. In Foel Tank
Unit Not In Auto | Ezec. Ptant Not in Automatic YES YES N.O. Panel On Select Sw.’
4'-Sparelx)’s ) A

* Certain app!iéﬁons may require two additional wires for power and ground.

*¢ Normally open contacts. - _

Form RAAP16/799

3201 Third Avenue * Mankato, MN 56001

507-625-1973 « Fax: 507-625-2968 ¢ Internet: tp./fwww Kz




Drawmgs & Dimensions

o« UNIT PANEL ' 'FIRSTVZ-WIRE . . ADDITIONAL 2-WIRE

’ ANNUNCIATOR SITE ANNUNCIATOR SITE(s)
A |
—_— I->'JZ-5- 2-WIRE REMOTE l —1J2-5 | 2-WIRE REMOTE
— — — ' 55| ANNUNCIATOR | IS5 | ANNUNCIATOR
TIONS
J5 ] BATTERY BACKUP 75| BATTERY gackup
(REQUIRED ON AC (REQUIRED ON AC
G'M'— 36 | NSTALLATIONS, q||||1— 36 | INSTALLATIONS,
OPTIONAL ON BC) OPTIONAL ON DC)
—{J3-1 B3 — ¢« — —3J3-1 B1F— >
Vi -
120 — —{52 e In2 — 240 1200 — {2 e 32| — 240].
VAC —143.3 |COMMECTIONS 44 31 __ VAC VAC —33.3 | CONNECTIONS |4q o —IVAC
SEE MOTE 3 SEE ROTE S
¢ — —i34 » a4 — > ¢ — —34 534 — >
SEE NOTE4 ' : EE NO
'DJTEROON)(ECTC&E —4J2-1 | oAt 1 0UT S TE|4 J2-1] exauaL 1out
— —{42-2 | s;omar 10¢ —1_1J2.2] ecaar 10
J— —-\/— —{J2-3 | somarzon '\ —l—Jz-S SIGHAL 2 Of
‘mmmom’mn —32.4 SIBRAL 2 OUT I 124 | smaar 2007
GROUNRD BLOCK-GEMERATOR SITE — A~ '
ONLY. %0 OTHER LOCATIONS. \r 04 Y+ }/
e Siep ves €. 4 oepica | | [se]s7]BelBsipers | ' ' lBe]B'IIBs]Bs[MIB: .
CUSTOMER AND ) | o 1 :
2. K0 DC CONNECTIONS TO T81-200 AND T81-9 | ) |
ARE REQUIRED IF AC CONNECTIONS ARE USED NC E_."‘_’J . | NC t__,_ﬂ
3 %0 AC CONNECTIONS 1O 33-1 RE I | u o , | u
4 POSSIBLE DO KOT CUT CABLE SHIZLDING | ' T A e 8 | | I____if_"_’__)
I CUT 15 MADE. ENEURE THAT SHIELDING r_ _ INTERCONNECT CABLE A F EA_DDE%M_S"E —_

1S PROPERLY AND
TO ADDITIOMAL ANNUNCIATOR SITES. |

INTERCONNECT CABLE SPECIFICATIONS: TWINAXIAL SHIELDED COMPUTER CABLE.

NOE. 0.D. .243In, NOM. IMP. (OHMS) 78, 9.5 OHMS/1000ft , NOM. CAP. 19.7pFit, AWG 20,
STRANDED 7x28, 300V 80 DEG. C, UL 2464, POLYETHYI.EﬂE INSULATION,

‘FOR CABLE WITH THESE SPECIFICATIONS, PLEASE CONTACT OUR SERVICE DEPARTMENT.

CONNECT ALL SIGNAL WIRES BEFORE ENERGIZING ANY CIRCUIT BOARDS

9 8~
A8 1495 4mTG HOLES | [ 6"
- PANEL FACE - 1/4- DIA.\; —L
. .|| ForFLUsH
I 1}/ MOUNTING KNOCKOUTS |- - - I -
’ , .o~ LOCATED ON | 1l ge10°
11*10° || PANEL FACE 0= LOUAI || 810
® 5 © . °|I/ mouNTING oTTOM ) | 1
= o N o
FRONT - - SIDE \ - - .BACK -
ZPANEL COMPONENTS

KATOHGHTA)NUNCIANRPANE!Sdefmmmmﬁ@mMng 'lheendoanehashmkomsontop,
WMWWMWOfWMWMmm&MmmmKAMUGHIM .
" ‘control KASSEC, KLAS 33 and 61 series. ) T
KATOLIGHTCORPORATION ' ‘ . -
3201 Third Avenze  P.O. Box 3229 -
Mankato, Minnesota S6002-3229
_Phone: (507) 625-7973 . Fax: (507) 625-2968

Printed in U.S.A. - T
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“Tools 1/4”, 5/16” nutdrivers, .

o

Accessory 11BG ' for ASEO° Senes 300
Kit Installation Automatic Transfer SW|tChes

and some* ASCO’ Series 300L

"The Accessory 11BG-module mounts directly behind

Automatic Power Transfer Load Centers

* Can be installed on only this Series 300L
Automatic Power Transfer Load Center

- Check the BOM number listed in PRODUCT DATA area of the nameplate.

. D300L32200F 1XM with Acc. 86CP
769561 . - in aluminum outdoor enclosure

Accessory 11BG module includes a programmable ; o tine
engine- generator exerciser and power source = '
availability contacts. It can be added to a Series 300
Automatic Transfer Switch (ATS) that has a Group 1
Controller. If an existing engine exerciser (Acc. 11CD)
is already inistalled, it must be disconnected first.

the Series 300 ATS operator interface on the inside of
the enclosure door. The module connects to the Series -
300 ATS operator interface board and Group 1
controller. .

Kits K629830 & K749999 include the Acc. 11BG
module, mounting hardware, and all necessary wiring.

BB .-

required: small blade screwdriver

. . , ctions for
your Se.nes 300 ATS Qperator s Manual 3 buttons ;C).;r\:/r:: sg:rieor
_for setting the DIP switches o . availability signal
. . contacts

N DANGER

ELECTROCUTION - FLASH HAZARD
Do not work on the transfer switch until
both the utility and generator are off.
Tum OFF both circuit breakers.

Figure 1. Accessory 11BG Module in kits.

ASCO POWER TECHNOLOGIES LP. 50 Hanover Road, Flortham Park, New Jersey 07832 USA  www.asco.com 381339-252 E
‘ ' page 1
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Module Installation - Figures 2 & 3

1. With all power OFF, open the enclosure door. Locate
the operator interface (membrane controls) mounted
on the inside of thé-enclosure door. Use a 5/16”
nutdriver to remove (counterclockwise) the four hex
nuts from the corners of the operator interface. Do not
remove the operator interface board (Figures 2 & 3).

2. Install (clockwise) four standoffs (from the kit) onto
the four studs and tighten them with a 1/4” nutdriver.

3. Install the Acc. 11BG module on top of the operator
intetface so that four standoffs fit through the corner
holeb. Then install (clockwise) four 6-32 hex nuts (from -

the l;dt) to secure the assembly. Tighten the nuts: + * - Figure 2. Series 300 ATS operator Interface board

3
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Connecting the Module - Figures 1, 2, 4

1. With all power OFF, locate the two ribbon cables and
note direction and orientation of each cable. Step 1

2. "Unplug the ribbon cable (coming from the Controler)
from the operator interface (J3 lower right side) and
reconnect it (same orientation) to the Acc. 11BG module.
(1 lower right side). See Figures 1,2, & 4.

‘remove 4 nuts
(with captive
lockwashers)

original mounting of Series 300 ATS
operator interface on enclosure door

3. Connect the new ribbon cable (coming from the Acc. stud
11BG module upper right side) to the operator interface add 4 standoffs
(J3 lower right side) with the same orientation as the Step &y install
original cable that was moved. See Figures 2 & 4. ) operator << reinst.
: interface ~ 4 nuts
4. Strip the insulation from both ends of the #16 gauge ' board - \G%
white wire (from the kit). Connect this prepared wire ‘ 5
between Acc. 11BG module terminal 9 (right side) and Step 3 - \ _
the Group 1 Controller terminal 4.(bottom). Figure 4. - install Acc. 11BG board

standoff added for Acc. 11BG Module

Figure 3. Module installation hardWare.

! Acc. 11BG Module
mounted behind
operator interface.

Group 1 Controller
(cover removed)

Figure 4. Accessory 11BG module (mounted behind operator interface and connected to the controller {[shown at
the right] ) includes power source availability signal contacts and a programmable engine exerciser.

381339-252 D  ASCO POWER TECHNOLOGIES L.P. 50 Hanover Road, Florham Park, New Jersey 07932 USA  www.2500.com
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Power Source Availability Signal Contacts

The module provides one Form C contact each for the
normal and emergency power sources to signal the
acceptability of the source as sensed by the controller. The
signal contacts operate in conjunction with the Source
Available lights on the operator interface. Field wiring
terminals are prov1dcd as shown in Flgure 5 and the wiring

diagram.

Contact ratings: ,
2 amps @ 30 Vdc, 0.5 amp. @ 125 Vac resistive

118G ON ENCDE
B N
Hnlne N e a7
! —:J:——— COMMON -
| IF | NC AVALABILITY SIGNALS
' 3 WORKGAL WIT RORULE @ NS 0 306X, RESTTNG
. ] (05 A6 2 125 V&, RISSIME))
I _”_.—I—— ND OE—~EXERSITED
B 4 OIEDCY SRLALE
1 ' _
i ? _COUMON )
i -3 ':‘:gmawm
 I— :

Figure 5. Power source availability signal contacts.

Programmable Engine-Generator Exerciser

Note: Refer to your Series 300 ATS Operator’s Manual
to set DIP switches S1 & S2 in the Group 1 Controller.

A backup battery in the Series 300 ATS Group 1 Controller
~ (see Operator’s Manual, Sections 4 and 5) must be turned
on to maintain the settings and to allow programming with
the normal and emergency power sources turned off.

The Acc. 11BG module includes a programmable genera-
tor exerciser that provides for weekly or biweekly opera-
tion. The exerciser may have to be turned on (enabled) by
setting S1 DIP switch actuator 7 to OFF (left posmon) and
S2 DIP switch actuator 5 to OFF (left position).

The programmable engine—generator exerciser incorpo-
rates a 7-day or 14-day time base. Proper Group 1
Controller settings must be made to determine whether or
not the test will be done with or wnhout load transfer
(S1 DIP switch actuator 8). - -

See next page for instructions on setting the exerciser.

S1 DIP Switch Settings
in Series 300 ATS Group 1 Controller

ml LOAD

S2 DIP Switch Settings
in-Series 300 ATS Group 1 Controller

Actuator 5 ON

Shaded DIP switches are standard factory settings.

Programmable Engine Exerciser Settings
" Fill in your settings for future reference -

Date exerciser was set

ASCO POWER TECHNOLOGIES L.P 50 Hanover Road, Florham Park, New Jersey 07832 USA  www.asco.com
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How to Set Optional
Program‘r_nable Engine Exerciser
(part of Acc.. 11BG module)

A DANGER

Hazardous voltage capable of causing shock, -

burns, or death is used in this transfer switch.

Deenergize both Normal & Emergency power
sources before programming the exerciser.

- Navigating the Menu .
Use the UP and DOWN arrow keys to move through the

»_er—

Fast/Slow Adjust |
Py
Dayfight Saving

] Time Adjust

Date

'y * } -

B i

Changing the Parameters

Use the UP and DOWN arrow keys to move though the
displays to the parameter to be changed. Push the ENTER
key to start the editing process. The first parameter will
flash. Use the UP and DOWN arrow keys to adjust the
parameter to the desired value and press the ENTER key to
save the value. The next parameter will now flash. Repeat
the process until each parameter is properly configured.

Engine Exerciser Display
The Engine Exerciser Display shows the status of the
engine exerciser. When the unit is shipped from the factory
the programmable engine exerdciser is “Disabled” and must
be set to “Enabled” by the customer. When the engine
exerciser is running, this display will count down the
remaining time untl the end of the exerdse period.

381339-252 D
page 4

- Start Time Display
The Start Time Display shows the engine exerciser start
time. There are four parameters that determine the start
time: - ) L R : . .
- weekly ("Every”) or bi-weekly ("Alt") operation.
day of week ("Sun” through “Sat”) - -----
start hour (0 through 23)
start minutes (0 through 59)

For examplc if the user wants the exerciser to run every
other Saturday at3 PM, the proper configuration would be:
“Alt.Sat @ 15:00"

NOTE: When choosmg bi—weekly operation, the exerciser
will always run on the week dmgnated (1)” on the date

display.
Run Time Dlsplay

Tbe Run Time Display shows the run time for the engine -
exerciser. The default setting from the factory is 30
minutes. -

Time Display

- The Time Display shows the present system time. Thc

format is “bours:minutes:seconds™.

NOTE: Durmg total power outages, power to the accessory
is maintained by a battery in the Controller (see page 4-2 of
Operator’s Manual). Be sure that the 9-volt alkaline
battery is fresh and €nabled (jumper in ON position) so that
the tune and datc scttmgs are not lost.

Ty ZERLLL

“Date Display
The Date stplay shows the present system date. 'I'he

 format.is “day of week - (week) month/day of month/year”.

NOTE: Week is cnher weck 1 or week 2. This is used in
conjunction with the bi-weekly timer.

Daylight Savings Time Adjust Display
This display shows whether the automatic daylight saving
time adjustment is active. The factory default is “NO”. If
enabled, the unit will -automatically adjust for dayhght
savmg time at 2’ AM on Sunday as follows:

Part No. 629857-001* 629857-002*
Start first Sunday in April [2nd Sunday in March
Stop last Sunday in Oct {first Sunday in-Nov

* Part no. on back of circuit board. New DST starts.in 2007.

“ Fast/ Slow Adjust Dlsplay

This display shows the automatic fast/slow adjustment
value. The factory default is 0. This feature can be used to
trim a clock that runs fast or slow. For example, if your clock
runs 10 seconds slow per week, change the fast/slow adjust
value to “+10” and the unit will automatically add 10
seconds to the clock every week.

NOTE: Adjustments are made Sunday morning at2 AM. If
you want your exerdser period to start at 2 AM on Sunday,
you cannot use this feature and the adjustment must be set
to 0.

ASCOPOWERTECHNOLOGIESLP 50 Hanover Boad, FlomamPa.rk,NewJerseymg&USA WWW.3SC0.Com
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| California te cause ‘cancer, birth defects,
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SAFETY .
PRECAUTIONS

Before operating the generator set, .r_e’ad the
operators manual!

Become- familiar with the
equlpmentx .and safe operating:procedures. Safe:

operaticn can’ be achieved only if the ‘equipment -

is properly operated and maintained. -

Dangefs, Warnings and Cautions are-used .in this
publlcatlon 't alert the operator  to* “special

instructions conceming a particular procedure-that. -
may b&-hazardous if perfformed incortectly. These:
*Safety Alerts” alone can not eliminate the hazards™ -

that they signal. Strict compliance to these special
instructions when performing the service, plus

“common sense” operatlon are major accident -
prevention measures. Katolight Corporation can'

not anticipate every possible circumstance that

might “involve a hazard. “The wamings- in’ this -
<]ﬁ.anual and on tags and decals affixed to-

uipment are therefore, not all-inclusive.

The following safety rules sbould "be sb’:ctly
comphed wrth:

The standby electric system must be mstalled .

tested; and mspected per the manufacturer’s:
recommendations. - ‘Al codes, standards,

regulations, and laws pertaining to the installation

must be strictly comphed with.

DANGEROUS voltages are present at power
terminals of this equipment. - Contact with such
terminals will resultin. extremely -dangerous and.

possibly: lethal electric shock. *-Never-allow any -

unqualified person to install, operate or service
the equipment.

The frame and - extemai electﬁcally conductive
parts of this equipment must be properly

connected to an approved earth ground, in .
accordance with-:applicable electrical: codes. A -
froundirig lug is provided on‘the generator-and in. .

er equipment for-this purpose.

. monoxide - gas. -

Gasoline, Natural Gas and Liquid Propane Gas are

-"-extremely flammable and vapors are EXPLOSIVE.

Diesel fuel is highly flammable. Comiply with all
laws regulating the storage and handling of these

fuels. "Check for leaks frequently and: correct such -
leakage |mmed|ately

Engme exhaust . gas&s contain DEAD(Y carbon :
If - breathed -..in
concentrations, this gas- can  cause
unconsciousness-or even death. Provide adequate
ventilation to prevent buildup of exhaust. gases.
When ‘the generator is installed inside"a oo Of
enclosure, exhaust gases must be piped outdoors.
Install the exhaust system so exhaust gas does not

~ leak atijoints .or-piping-connéctions.. The exhaust:

manifold, turbocharger(s), and-extended exhaust
piping are HOT when the engine is running.
These can remain hot for long periods of time
after the engine shuts off. Avoid contact with
these parts. Consider insulating ‘the exhaust
system if installation is such that unintentional
contact with- the- exhaust system ‘components is
likely. n

Coolants under pressure have a higher  boiling
point than water. DO NOT open a radiator or
heat exchanger pressure cap while the engine is
running. -Allow the generatb’r'set to cool and
bleed the system pr&ssure first. - -

Wear ' protectlve safety eyeglasses and gloves
when handling starting batteries and electrolyte.-
Battery acid can wuseseneusbumsdftcontacts
eyes and skin. . e : :

" Moving parts can cause ‘severie personal lnjury or

death.. Do-not wear loose clothing or-jewelry in -
the"vicinity of moving parts, or while working on.
electrical equipment. Loose clothing and jewelry

can become caught in moving parts. Jewelry can.
short out electncal contacts and cause shock or

bummg

Remove all unnecessary grease and- oil- from the:
unit: Accumulated grease and oil can cause
overheating and- engine damage; which-present & -
potential fire hazard.

sufficient .



Installation Procedures: Refer to Katolight’s “Installation Guide” Procedures

1: CAUTION !

The- high_engine temperature shutdown ;éystem.
will not operate if the coolant level is-too low. -

The high engine temperature sensor monitors
" coolant temperature... .

Loss-..of: “coolant -:will- - - .

prevent sensor operation.and allow the engine to.. .

overheat causing severe damage to the. engine.. . -

merefore, maintain adequate .coolant :level for:

-proper.operation of the hngh engme temperame'.‘.. A
: shutdowmsystem. PR PRy tRe

Low Coolant Level Shutdown c=Aa submergedf-;-«.:

. ~sensor ingthe top--portion of .the radiator. shuts . -

- down_the: zengine and lights the Hi Engine Temp-
fault lamp when the coolant level.falls below the.

level of- the sensor. Top.off coolant frequentty

STARTING PROCEDURE

The followmg sections cover the three systems,

used to start the generator set. See Pages 8 — 14
for panel descnptlon and ||Iustratlons

Startmg at Controi Panel

Move the-MANUAL/OFF/AUTO -switch - on the.

control panel.to the: MANUAL position: This will:

activate the engine control system:and the.starting.

system. The starter will begin cranking and after a

few 'seconds:the .engine should: start.... The.starter....
will. discontiect:when the:engine: reaches a: speed» :

. 'of 500-750:RPM.

If the engine does not-start; the -+ -

- starter willidisengage at the end of .the.cranking-

cycle.

for 10 seconds-:until:

MANUAL/OFF/AUTO switch in the OFF position.
Wait two.minutes for the starter motor. to. cool:and.
then repeat the starting procedure. If the engine
does not run after a second attempt at starting,
_refer. to the Troubleshooting section. .. :

Katolight generator sets with the cycle
cranking. will erank for 10 seconds and-then rest-
_ 5 -cycles :have . been:
completed, - then.:lock out. on . overcrank-:(fail-to-: - .,
start): To .clear an. overcrank fault;- place-the - -

" power retums. - .
any-time-in-the “AUTO” mode —keep dear of all ::

- ~section~

"OPERATIONS PROCEDURES

Automatic Starting
Placing the MANUAL/OFF/AUTO switch -on the

. generator set control. panel in the AUTO posntlon .
= if .an"-automatic- transfer: switch::is - used."--* This .

allows the transfer switch to start the generator set
if a power outage occurs-and stop - it when the
Be aware the set could start at

—tO

moving parts and be sure to turn switch to “OFF”

battery charger circuit.

: STOPPING
Before Stopping
Run the generator set at no load for three to five
minutes before stopping. - This allows the

lubricating oil and engine coolant to camry-heat

if the-set was started at the set control panel or.ata
‘the .

away from the combustion chamber and bearings.
To Stop

remote control panel, move
MANUAU/OFF/AUTO switch or remote starting
switch to the OFF .position.
transfer :switch - started the set,. the -set will

automatically stop after the normal power source
. returns,.and time delays-have been satisfied..

BREAK- IN

Dram and replace the crankcase oil and onl fllter(s)

If an automatic -

- position. before- servicing -and -disconnect the
- negative -battery.- cable -after:: disconnecﬁng» the

after the-first' 30/50 hours of operation on new -

generator -sets.
--of - the --Engine --
recommended procedures.

-manual-- for:: .the

‘NO-LOAD-OPERATION : -

Refer to the MAINTENANCE : .

Periods of no load operation should be held to -

minimum. If it is necessary to keep the engine

running for long periods: of time when no eleetric. -
output is required, best engine performance will -



be obtained by connecting a “dummy” electrical
. Such a load could.consist of Load Banks.

_EXERCISE PERIOD
Generato'r-v sets\ on c'ontinuons standby must be
able ‘to .go._.from .a cold start- to  being fully
operational: in. a matter of seconds. This can
impose a severe burden on engine-parts. Regular

exercising keeps engine parts lubricated, prevents -
oxidation- of electrical contacts and .in general

helps -provide.reliable engine startlng Exercise

the generator -set at least once "a- week for 'a’
minimum of 30 minutes with Ioad so the engine .

reaches; ﬁormal operating temperatures. The

Automatic Transfer switch has as- an. optional
exerciser that can be preset to provnde regular
exercise periods. Typically the exerciser can be

set for time of start, length o_f run, and _day of

week. o
_ LOW OPERATING TEMPERATURES

‘l Jse a coolant heater if a separate source of power
% available. The optional heater will help provide

reliable starting under adverse. weather conditions.
Be sure the. voltage of the separate power source..
is correct-for the heater élement. ratlng The heater -

should be in use year round

EN

“'UT.MATIC

TRANSFER SWITCH

DANGER !

IR e 1

HAZARDOUS VOlTAGE )

Will cause severe injury or death. . ,
Turn -OFF- all power -before installation,
adjustment or removal or transfer switch or any
of its components.

o

EQUIPMENT INSPECTION

Immediately inspect the- transfer- switch- when
received;to detect-any- damage, which -may have
occurred during transit. If damage'is found or :
suspected, file claims as soon as-possible with the
carier - and notify - the nearest Katolight
representative. The switch cabinet should be
opened at inspection to check for mtemal freight
damage,.-even. if the box_and cabinet. _enclosure.

appear. undamaged
FINAI:—EQUIP-MENFINSPECTION

LonReEaessh e pa

Prier to energnzmg the transfer swntch

SRR

- Remove any: debns mcurred due to shlpment

or installation.’ i=DO=NOT:zuse »a--blower: since
debris may become: lodged. in the electrical and
mechanical -components.and cause damage. - Use
of a vacuum is recommended.

Verify that all cabled connections are correct.
Verify phase rotation and’ posztlon of wild- leg at
both sources.

Ched( engine start connections and verify the.
correct connection of all control wires.

Checksethngsofa]ltmwrsandad’ustas
necessary. ~Also adjust. any- optxonal accessories -
as:eqmred. B

} Ched( the mtegnty ‘of“power connectlons

by verifyingl actaal* ilug“torque valm as
specified-in:the: AI&mnual u ;

“Make sure 'tha’t"all'coversand barriers are'

installedand:properly-.fastened.

FUNCTIONAI. TEST

The functlonal testing - of the -transfer switch
consists of electrical tests described in this section.
Before - proceeding“refér to the information
package supplied with the transfer switch. Read



and understand all instructions and review the
operatlon of all accessones provuded ’

Before ' starting ° the operation test, ‘check ‘the -~
equipment-rating nameplate on the transfer swntch .

to venfy the oorrect system voltage. D

To begin the test, close the Normal source circuit
breaker. ,
. Normal-Available LED if proper voltage is sensed.

Verify the phase to phase voltagesat the Normal ~

line termmals

Next, Close‘“the Emergency source breaker and

‘The Emergericy. -_any work_on the transfer switch. Note: If

" approved “disconnects’ are not’in place contact

start the -engine - generator.

available"LED indicator will
.preset voltage and. frequency. levels; are achieved.
Checktlre=-phase - to phase voltages - at -the
Emergency line terminals. Also, verify that the

phase .rotation - of -the ‘Emergency -source -is. the ..

‘same as the phase-rotation of the:Normal source.

After the sources have been: verified, -shut-down:

the engine generator, and-put the-starting control
in the automatic position. Complete the visual:
inspection of the transfer ‘switch, and close and
lock the' cabmetdoor ol A
Initiate the electn'cal -transfer test by activating the
test switch. Hold:the test switch-until transfer to -

Emergency is -accomplished.- - After the -engine- -
start time delay, the micro-controller will send an . _
engine ‘stait=signal and sensing will determine
when “the ‘atixiliary :source- reaches+preset-devels: o = ;
The switch:will-transfer to-the Emergency source;ss.
after the.itime .delay -of -the -transfer - to the =

Emergency timer. -

Deact:vatmg the test swrtch wull start retransfer to -

the Normal source. The switch -will-retransfer-to -

the Normal source after the time delay of the
retransfer to Normal: timer.. The engine over-run -
timer allows the engine generator to run unloaded
for-a preset cool-down-period.

For-'complet_e' detéils of timer.and. yeltage. sensing..
operations, please refer-to the Automatic Transfer.-
Switch Operation Manual.

The micro-controller will-illuminate ‘thet - -+ - - -« i 2o 2

-illuminate-swhen -~

MAINTENANCE AND TESTING

A preventive maintenance program will insure

- high reliability-and long life-for the transfer switch.

The preventive maintenance program for the

. transfer switch should include the following items.

INSPECTION AND CLEANING:

! DANGER! |

HAZARDOUS VOLTAGE

De-energize all sources of power before doing

your Local Hectric Utility or a quallﬁed
Electnaan before proceedmg.

The switch’ should ‘be - inspected for any
accumulation of dust, dirt, or moisture, -and
should be cleaned by vacuuming or wiping with a
dry cloth or ‘soft brush. DO NOT use a blower
since debris may become lodged in the electrical
and mechanical components and cause damage.

Remove the.transfer switch barriers and check the'
condition of the ‘contracts.~ ‘Any surface deposits
must be removed with a“clean cloth (DO NOT
USE EMERY CLOTH OR A FILE).
are pitted or wom excessively, they should be
replaced. A general inspection of mechanical

., v-integrity should.be made to mclude Ioose broken
"or badly wom parts. :

'SERVICING

. .All wom or .inoperative parts must be replaced

using recommended replacement parts. Please
refer to the Replacement Parts manual for specific -
part information and ordering procedures. Please
contact’ your nearest Dastnbutor

The operating mechanism of the transfer switch is
lubricated. The lubricant applied at the factory
provides adequate lubrication for the lifetime of
the switch. Should debris contaminate the

if the contacts

o

®



@nitiate the electrical transfer test by activating the

mechanism, clean and apply additional lubricant.
(See Automatic Transfer Switch Manual for proper
lubricant type).: )

TESTING

A manual operator_handle is provided with the

transfer switch for maintenance purposes only. .
Manual operation of the switch must.be checked’

before it is operated electrically... Both power
sources MUST be disconnected béfore manual
operation of the switch. Insert the handle and

operate the -transfer. switch” between .the :Normal -,
and Emeérgency -positions. | The transfer switch -

should operate smoothly wnthout bmdmg Retum

the switch to the Normal® posmon remove the -

handle, and retum it to the holder provided.

After combletmg the inspection, cleaning and

servicing of the transfer switch, reinstall the switch
and close and “Tock the cabinet door.

cover,
Reclose the. circuit breakers feeding the utility and
generator sources to the ‘switch.

test switch. Engine start timer will time out and
the micro-controller will send an engine start
signal. When the transfer to Emergency. time-has

elapsed, the switch will complete its transfer by .

closing-into the Emergency source.

Deactivating the test switch. wull start. retransfer to. .. ;
the Normalsource.—The sw;tch will-complete its- .

retransfer.to Normal-after the time -delay of the
retransfer. to-Normal: timer.:»:The engine .over-run

" timer allows the engine geerator to run " unloaded

for a preset cool down period.

coveguons

MECHANICAL GOVERNOR ADJUSTMENTS
All Katolight Gen-Sets are tested at full load prior
to shipment and the speed: settings are adjusted.
The typical settings will vary from 60 — 63 Hz at
no load and are set to- operate at 60 Hz when
loaded to the nameplate rating. If the system load
oes not reach the nameplate rating the speed can
e adjusted down to 60 Hz. Care must be taken

_instability develops.

to insure that the Katolight Gen-Set operates at no
less than 60 Hz when the entire load to be on the

. unit is applied. See Figures2 -1and3-1 to

fird the typical speed adjust locations.

.-ELECT.RO.NIC GOVERNOR ADJUSTMENTS

N .Govemor Speed Setting
= The govemed speed “set point’ is mcreased by
.clockwise rotation of the Speed adjustment

control:. Remote speed adjustment can be
obtained with an optuonal Speed Trim Control.

‘See Fugure 1:=1.: KRN

'.Govemor Perfonnance SRR

Once the- engmerﬂs'-atmperatmg—speed and at no
load, the -following :-govemor:.:performance:
adjustments can be made:

“Rotate -the Gain adjustment clockwise until

instability develops. Gradually “move - the
adjustment  counterclockwise until  stability
returns. Move the adjustment 1/8 of a turn further
counterclockwise to insure stable performance.

Rotate the -Stability adjustment clockwise until
Gradually move the
until  stability

adjustment - counterclockwise

-retuns. Move the adjustment 1/8 of a tumn further
~counterclockwise to insure stable performance.
" Gain-and-stability adjustment may require minor -

changes after engine load is applied. Normally,

“adjustments. made:-at no load achieve satnsfactory
a *-'performance A‘stnp chart ‘recorder. can.be .used. _

m-.,
ouDTEIM 2
. CONTROL <
cCo—— |
MAGETC hd e
CPEED MCKP SXTTERY
Figure 1 -1 ’

Typical Electronic Governor



f FIGURE 2-1 “ , 7
TYPICAL MECHANICAL GOVERNOR FOR DIESEL ENGINES

:éﬁ% |

FIGURE 3-1

~ - TYPICAL MECHANICAL GOVERNOR FOR-DIESEL ENGINES .

S =
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45 Series Panel

1. AC Voltmeter .
. .This meter will monitor generator output voltage. There are 2 scales on the meter upper for 208/240-volt

o systems~and lower for 480-volt systems.

2. Frequency Meter
% “This meter will monitor.generator speed, which is measured in Hertz:. Typical relationship with RPM is
‘Hertz x 30 = RPM: Standard:systems will operate at a minimum of 60.0 Hz — maximum of 63.0 Hz.

3. AC Ammeter .
. - This meter will monitor the load applied to the generator. This load is measured in amperes. The readlng-
--*on this meter will vary with the load, but should never exceed the namep!ate rating. »

4 - High B)gne‘l’empllowCoolantLevelLED :
lndncm_es the unit has sensed coolant temperature in excess of 225°F and/or indicates the coolant level is
low.

5. Low Oil pressure LED :

Indicates the unit has sensed the oil pressure has fallen below 15 PSI..

6. Engine over speed LED
Indicates the unit has exceeded the speed limit of 71Hz for gas units or 66 Hz for dlesel units.

7. Engine Overcrank LED
Indicates the unit has exceeded the 5 crank cydes

8. Engine Control Switch w
This switch allows the operator to choose from three control’s modes - MANUAL for local start and run (to

the left) OFF for no run and reset (center) AUTO for remote start. and run (to the right)..

9. Amnieter/Voltmeter Selector Switch .
This switch allows the operator to change the output lines to be monitored by the AC ammeter and the AC
- voltmeter (amperage is monitored on each line and voltage is monitored line to line) Examp!e: L1-12 =
:Volts position 1 and Amips on L1. : V

Charge Rate Ammeter
-This gauge indicates the rate of charge from the engine-mounted altemator to the starting battery, reading-

.is shown in DC amperes.

11. Engine Water Temperature Gauge
_.This gauge-indicates operating temperature of the engine coolant. The reading is shown in degree

Fahrenhext. Note: This gauge will not read zero when unit is not running.

12. Engine Oil Pressure Gauge
This gauge indicates operating pressure of the engine lubricating system. The reading is shown in pounds
- per square inch (PS). Note: This gauge will not read zero when unit is not running.

13. Run Time Meter
This meter will indicate accumulative run time in hours of operating increments of 1/10.
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50 Series Panel

1. Low Battery Voltage LED
Indicates that the starting battery voltage has dropped below 10 volts. DC on 12-volt system or
22 on 24-volt system. - Possible problem with the battery(s) or chargmg system B
- 2. Charger Malfunction LED
[Indicates that the starting.battery is at a hngh DC voltage above*15 vohs for 12~volt systems or 30.
on 24-volt system Possible problem with the charging system .

3. ngh Engne Temp/Low Coolant Level LED- " :
Indicates the unit has sensed coolant temperature in excess of 225° F and/or indicates the coolant level i is
Iow .
% . - FRTNErT
-4 Lowail;pmre LED - -
lndicates‘-the unit has sensed the oil pressure has fallen below 15 PSL. .

.5. Engine overwd LED
indicates the unit has exceeded the speed limit-of 71Hz for gas units or. 66 Hz for dlesel units.

6. Engine Overcrank LED. ‘
‘Indicates the unit has exceeded the 5 crank cydes.
. 7. EPSSupplymgl.oadl.ED SRR
Indicates that the automatic transfer switch is in the emergenq' posmon and generator is
supplying power to the load.

8. Llow Water Temp LED
Indicates that the coolant temperature has reached 50°F. Possible problem wrth the
jacket water heater.
9. ngh&gneTempPre-alannl.ﬂ)
Indicates the jacket water temp has dropped below 215°F and- may go mto a hlgh
temp shut down.

0. Low Oﬂ Pmne Pre-alarm LED
Indicates. that the engine oil pressure has dropped below 20 PSI and may go into a low oil
pressureshyut down. & ;

11. Low Fuel LED
Indicates that the fuel suppiy is critically low.on fuel and requmes refuelmg

12, Unit Not InAutoLED -
indicates that the engine control sw:tch is notin the AUTO position.

13. Press To Test Button .
This is the red button on the panel face- By pressing it will activate-all LED’s and sound the

alarm for testing purposes. -

14. Panel Lights v
These are located on the top of the panel face and will |Ilummaie the oomrol panel and gauges.

10



50 Series Panel (continued)

H

15 :AC Voltmeter
- This meter will momtor generator output voltage. There are 2 scales on the meter, upper for
2087240 vott systems and Iower for 480 volt systems. e

16. Frequency Mete:

- * This meter. w:ll:momtor generator spéed, which is measured in Hertz. Typlml relatlonshlp with
-RPMis Heltz x 30 = RPM. Standard systems wil operate at a minimum of 60.0 Hz -
* maximum of 63 OHz

17 AC Ammelef
- -Fhis‘meter will-monitor the load applied to the generator. ~This-load-is: measured-mamperes
"< The reading on. th|s meter will vary- with the load, but should never: exceed 1he nameplate

ratmg, : . K

18. Buzzef .‘ ' - - ;

“This is an audible alarm that will sound when any of the LED's are acnvated mducatmg engine
fallure or pre-alam (Exception EPS Supplying Load LED).

19. Alarm Silence Button

This.is the black button on the panel face. By pressing it will tum:the audible alann off.

20. Panel Light Switch
‘This switch will activate the-panel lights for use in low ltght condmons

21. Engine Control Switch
This switch ajlows the operator to choose from.three control’s modes — MANUAL for local start and
run (to the left) OFF for no run and reset (center) AUTO for remote start and run (to the right).

22.- Ammetes/Voltmeter Selector Switch _
This switch allows the operator to change the output lines to be monitored by the AC ammeter
and the-AC voltmeter (amperage is monitored-on each line and voltage is momtored Imeto
liné) Example: L1-12 = Volts posmon 1 and | Amps on L1: .

: =+ 23.-Charge-Rate-Ammeter

- This.gaugesndicates:the rate of charge from the engme—mounted a}tematorataahestanmg
-battery, reading is shown in DC amperes.

- 24, Engne Water Temperature Gauge

.- This gauge indicates operating temperature of the engine coolant. The readlng is shown in
degree Fahrenheit Note: This gauge will not read 0 when unit is not running.

- 25. Engine Oil Pressure Gauge

This gauge indicates operating pressure of the engine lubricating system. The reading is shown in

pounds
per square inch (PSl). Note: This gauge will not read zero when unit is not running.

26. Run Time Meter
This meter will indicate accumulative run time in hours of operating mcremems of 1/10.

11
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If instability cannot be comected or further
performance improvements are required, contact
the nearest Distributor or Service Center.

TROUBLESHOOTING

The generator set has a number-of-sensor - units-
that continuously monitor the engine for abnomtal
“conditions such as low oil pressure or high:
-coolant temperature.-
does occur,_the engine monitor will activate a
fault
depending.on:the condition.

if an abnormal condition:

.. or death.
" troubleshooting.

! WARNING'!

Accidental starting of the generator set during
troubleshooting can cause severe personal injury

- When.a fault comes:on:during-operation,-follow

~ - the procedures to locate and correct the problem.

EENR I

lamp “and may also stop the engine'+
If the generator set: .- _
.-the.-OFF -position .and-pressing sthe.-alamm silence

does shut-‘down, the opérator ‘may beable to= "~

_restart the sét-after making certain adjustments or
corrections. - This section describes the operation
of the fault condition system and suggested
troubleshooting procedures for the operator. -

The standard 45 series control has.four RED fault
lights. The optional 50 Series control has 12 RED
fault lights, an audible alarm which will sound
when a fault occurs. The alarm will have a
silence button to stop the audible alarm only. -

‘Safety Considerations

'High: voltages are present within the- control p'anel
and" generator -outlet box when the’ generator is’
running.

! WARNING !

Contacting-high voltage components can cause
serious personal injury or death. Keep control
and outlet box covers in place during
troubleshooting.

Generator set mstallatlons are normmally designed
for automatic starting or remote starting. When
trouble shooting a set that is shut down, make -
certain the generator set cannot be accidentally
restarted. Place the MANUAL/OFF-RESET/AUTO
switch in the OFF position and remove the
' negative battery cable from the starting battery.

14

- generator from being overloaded.

For any symptom not listed, contact your

“Distributor for service:

Resetting the Control

- :Placing:the- MANUAL/OFF-RESET/AUTO switch in

switch can deactivate the external alarm and fault

lamp. Locate the problem and make the
necessary corrections before restarting the
generator set. : .

Main Line Gircuit Breaker (Optional)
The optional generator output mainline- circuit

breaker mounts on the side of the generator outlet

box. If the load exceeds the breaker current
rating, the breaker will open to prevent the

breaker trips, locate the source of the overload

‘and comrect as required. Manually reset the
-breaker to reconnect the load to the generator, by
pushing the -handle down to the open OFF -

position, then-up to the closed ON posmon

Disable the generator set before

If the circuit

Q



CTROUBLESHOOTING

! WARNING

Many troubleshootmg procedures present-hazards; which-can result in severe personal injury or
death. Only qualified service personnel with knowledge of fuels, electricity, -and machinery
hazards:should perform service procedures. Review safety precautions on inside cover page.

* 12 Denotes LED found on 50 Senes Panel Only

SYMPTOM

CORRECTIVE ACTION

*1. PRE:HI ENGINE TEMP LED. Engine- -
-gontinues to operate:

@ ;

1.

Indicates :-engine- has.-begun. -to- overheat and
engine temperature:has:risen-te-approximately
215°F (105°C). if:generator is:powering non-
critical and critical loads.and cannot be shut
down. Use the following:
a. Reduce load if possible by turning off non-
critical loads.
b. Check airinlets and outlets and remove any
. obstructions to airflow. -
c. Open doors or windows in generator area to
increase ventilation.
If engine can be stopped, follow procedure in
Step 2.

2. HI ENGINE TEMP"LED.'Engi_neShutS
down.

Indicates engine has overheated (engine

. temperature has risen above 225°F/110°C) or

coolant level is low (sets with coolant level

sensor). .

Allow engine-to-ccol.down_completely before

proceeding:with the:-following:checks:

a. Check coolant Ievel and replenish if low.
Look forpossiblescoplantleakage. points. and
repair if -necessary:

b. Check for obstructions to cooling airflow and
correct as necessary.

c. Check for a slipping fan belt and tighten if
loose.

d. Reset control and restart after locating and
correcting problem. Contact your Dealer or
Distributor if none of the above.

15 .




* 12 - Denotes LED found on 50 Series Panel Only

*3. PRE LOW OIL PRESSURE LED. Engine
continues to operate.

3. Indicates engine oil pressure has dropped to 20

psi (138kPa). If generator is powering critical
loads and cannot be shut down, wait until next
shutdown period and then follow Step 4
procedure. [f engine can be stopped follow

procedures in Step 4.

4. LOW OIL PRESSURE LED. Engine shuts
down.
NOTE: See also Step 5

R

L s

' Indicates engine oil pressure has dropped to 15
= psi-(97kPa). Check oil level, lines and filters. If -
* " oil system is okay, but oil level is low, replenish.

Reset control and restart. Contact your Dealer or

" Distributor if oil pressure is not in the range of

35 to 55 psi(21 t0.379 kPa).-

5. OVERCRANK LED. Engine stops crankmg.
Or
Engine runs, shuts down, and LOW OIL
PRESSURE LED. :

Indicates possible fuel system problem. '
a. Check for empty fuel tank, fuel leaks,.or
plugged fuel lines and correct as required.

b. Check for dirty fuel filter and replace if

necessary (See Mamtenance section of Engine
Manual).

c. Check for dirty or plugged air filter and
replace if necessary (See Maintenance
section of Engine Manual).

d. Referto Step 4.

e. Reset the control and restart after correcting
-the problem. Contact your-Dealer or
Distributor for service if-none-of the above.:

6. Engine runs and then shuts down, OVERSPEED
LED.

-~

indicates engine has exceeded normal operating

- speed. Refer to govemor adjust procedure.
...Contact your.Dealer or Distributor for

service. e

*7. UNIT NOT IN AUTO LED.

7.

Indicates AUTO/OFF/MANUAL switch is in the
OFF position which-will prevent automatic
starting if an automatic transfer switch is used.
Move the AUTO/OFF/MANUAL switch to the
AUTO position for automatic starting.

8. LOW FUEL LED. Engine continues to 8. Indicates diesel fuel supply is running low.
run. : Check fuel supply.and.replenish as required.
9. Indicates engine has run out of fuel. Check fuel

*9, LOW.FUEL LED. Engine shuts down and LOW
OIL PRESSURE LED. '

level and replenish as required. See Engine
Manual for fuel system priming procedure.

16




* 12 — Denotes LED found on 50 Series.Panel Only

@10. LOW ENGINE TEMPERATURE LED. Set

is in standby mode but not.operating..

" 10. Indicates engine coolant heater is not operating
or is not circulating coolant. Check for the
- following conditions: '
a. Coolant heater not connected to power
.. supply. Check for blown fuse, open circuit
breaker or disconnected heater cord and
correct as required.
-b.- €heck for low-coolant level and replenish if

points and repair as required.
c. Contact your Dealer or Distributor if none
of the above.

*11. CHARGER MALFUNCHON LED. Unit.
continues to run. ;

Indicates possible fault with:the battery charging
system: If LED-is on-only.when.unit is running
indicated problem: with battery-charging -
alternator. Check and repair. Contact Dealer or
Distributor for assistance.

"

*12. LOW BATTERY LED.

~

Indicates starting battery voltage is low. Check
electrolyte level and charger output or replace
the battery.

12.

@‘13. FAULT LED on but no fault exists. Engine

gauges show oil pressure, engine temperature,
and frequency (speed) are within normal
limits.

13. The monitor board or a sensor may be at fault.
Contact your Dealer or Distributor for service.

14.

Engine starts from generator control panel, but
will not start automatically or from a remote
panel.” (Note: The AUTO/OFF/MANUAL
switch’must be in the’AUTO position for.

- Automatic or-remote-starting - -~ - .- =

Y

14. Indicates possible fault with remote start
circuit. Check the following:- - . . '
a. Check wire to ATS. _
b. SeeATS:section-forfurther-troubleshooting.
c. Contact.your Dealer.or Distributor for
assistance.

15.. -Engine will not crank. -~

15. Indicates possible fault with control or starting
system. Check for the following conditions:

a. Fault lamp on. Correct fault and reset
control.

b. Poor battery cable connections. Clean.the
battery cable terminals and tighten all
connections.

c. Discharged or defective battery. Recharge or
‘replace the'battery.

d. Contact your Dealer or Distributor for
assistance if none of the above.

17

required. Look for possible coolant leakage | -




*+ 12 - Denotes LED found on 50 Series Panel Only

16. No AC output voltage.

. 16. Indicates possible fault with voltage regulator.

a. Verify output with another meter if ok check
meter, if ok check meter fuses.

b. Regulator fuse is blown. Replace fuse.
Contact your Dealer or Distributor if voltage
build-up causes fuse to blow.

c. Check rotating rectifier for damaged diodes.
Replace all diodes if any are failed.

17. No Engine-Start -

. 17. Indicates Engine Start wires not terminated

properly or Generator in OFF position.
a. Check Engine Start connections.
b. Investigate why Engine Control Switch was
put in manual. :
c. Contact your Dealer or D:stnbutor for
assistance.

18. No Engine Stob .

18. Indicates Timing Cycle not complete, Engine
Start wires not terminated correctly or Generator.
in MANUAL
a. Check Engine Start Timer setting.

b. Check Engine Start Connections.

c. Investigate why the Engine Control Switch
was put in Manual. | |

d. Contact your Dealer or. Distributor for
assistance.

19. ATS will not transfer to Emergency

19. Indicates Emergency voltage or frequency not
within acceptable parameters, Power supply
‘hamess unplugged, Limit Switch hamess " -
unplugged or Timing Cycle not complete.

a. Check Engine Start connections, Generator
.output, and.Engine Control Switch.

b. Plug’in Power Supply hamess.

c. Plug in Limit Switch hamess. -

d. Check transfer to Emergency Timer settmg

e. Contact your Dealer or Distributor for
assistance.

18




* 12 — Denotes LED found on 50 Series Panel Only

Cj ATS will-not transfer to Normal

20. Indicates Normal voltage or frequency not

within acceptable parameters, Power Supply

hamess-unplugged, Limit Switch hamess

unplugged or retransfer to Normal timing cycle
not complete.
a. Check Utility and Utility breakers.
b. Plug in Power Supply hamess.
Plug in Limit Switch hamess.

.C.
d. Check retransfer to Normal Timer setting.
e.

Contact your Dealer or Distributor for
assistance.

19
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B Katolight's commitment to quality has been an B Katolight supplies a broad range of accessories,
industry standard since 1952. fully integrated to our generator sets, to match

any requirement worldwide.
B Katolight specializes in custom designing any

application to meet the customers’ most. ® All generator set components and accessories
| stringent specifications. are covered by Katolight with a limited two-year
warranty. Optional warranty periods are also
; B Each and every unit is factory tested. This can available.

eliminate costly startup and installation delays. )
® This model accepts 100% of nameplate rating,

per NFPA 110.

Natural Gas Natural Gas
Power Standby Ratings Prime Ratings

Model #| Voits | Hz | Phase Factor Amps kW/kVA Amps kW/kVA Connection

130FRG4 | 277/a80 | 60 3 0.8 195 130/162.5 165 110/137.5 12 LEAD HI WYE
L, 130FPG4 -| 1207208 X| 60 3 0.8 451 130/162.5 382 110/137.5 12 LEAD LOW WYE
) @ 130FJG4” | 120240 | 60 3 0.8 391 130/162.5 331 110/137.5 12 LEAD HI DELTA

130FNG4 | 347/600 | 60 3 03 156 130/162.5 132 110/137.5 4 LEAD WYE

130FGG4 120240 | 60 1 1.0 521 1250125 458 110/110 12 LEAD ZIG-ZAG

130FDG4 1201240 | 60 1 10 521 1251125 458 110/110 4 LEAD

Form 130G/0203
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STANDARD EQUIPMENT

CONTROL PANEL
- Mode! #45 control panel’
- AC voltmeter, 3'/,%, 2% accuracy
- AC ammeter, 3'/,7, 2% accuracy
- Combination VM/AM selector switch, 4 position
- Frequency meter, 3'/,", 55-65 Hz.
- Vibration shock mounts (4)
- Engine control - KASSEC-12 VDC, with cydlic
cranking timer .
- 4 engine shutdowns with separate failure lights
* High water temperature
* Low oil pressure
* Engine overspeed
* Engine overcrank
- Engine gauges - 2°
* Battery voltmeter
* Water temperature
* Oil pressure
* Running time meter - 5 digits
- 3 position mode switch
(auto-off-manual)

ENGINE

- Air dleaner

- Oil pump

- Full flow il filter

- Jacket water pump

- Thermostat

- Exhaust manifold - dry

ENGINE (cont.)

- Govemor — Electric Isochronous

- Base - formed steel

- Flywheel & Enclosure .

- Charging altemator - 12V’

- Battery box & cables

- Flexible fuel & exhaust connectors

GENERATOR

- A.C. Generator

- Brushless design

- Single bearing

- Direct connection with flex plate
- Class H insulation

- All models manufactured to meet NEMA MG1-22.4 and

CSA standards

- Telephone influence factor is well within NEMA standards
- Wave form deviation factor is no more than 5%, well within

NEMA standards
- Harmonic content is 3.0% maximum
- Permanently lubricated ball type bearings
- Generator is self-ventilated
- Drip-proof construction

VOLTAGE REGULATOR

- Voltage adjust rheostat

- EMI filter (Intemal Electromagnetic Interference
- Underspeed protection :
- Overexcitation protection

- Blower fan & fan drive - ;lgyu;:?}‘pﬁl;ted
- Radiator - unit mounted
- Vibration isotators - pad type
- Electric starting motor - 12V
. R e X
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Dtéwing above for illustration purposes only. Based on standard open power 480 volt generator. Lengths may vary with other voliages.
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KATOUGRT

ENGINE TECHNICAL DATA

MOGEI e seeeeeoeeeesees e eeesssses s sesscessenssasas e senssssssnss

Type: ..........

ASPIFBHON: ...t

Cylinder Arrangement:

(Number, infing, V, €1C.): oo

Displacement- Cu.in. (lit): .....................
Bore- in. (cm) x stroke- in. (cm):..........cccoeee

ng
BMEP: psi (KPa): ....ccocvemiiirieeerieeeieiieee

INSTALATION DATA*

Maximum Power at Rated RPM —bhp (kW) ...

1SOFEA
e

60 HZ

SRR - X | R 1T

........ eveeesreneeneeneneeneeo. TUrbOCharged

......................................... 8-V

.............. 494 (8.1)
..4.25(10.8)x 4.5 (11.1)

..... Standby
166 (1,145) ...149 (1,027)
210 (187) e ceveenns 183 (136)

Exhaust System )
Gas Temp. (Stack): B S i o) TR 1,480 (804).............. e ersnna s 1,329 (721)
Gas Volume at Stack Temp.: CFM (m’/min) .........cocorcuenee 1,245 (35.3) e ceeeerceciniieierree e 1,176 (33.3)
Maximum Allowable Back
Pressure: in. HO (kPa) 27.2 (6.8)
Emissions — HC: g/hp-hr ..CIF
Emissions - CO: QNPT ecceceeeccenssenneresensenesennenenenes OIF e C/F
Emmisions - NO, g/hp-hr .CIF
Cooling System
Ambient Capacity of Radiator: °F (*C)}.....ccccoovmmmmmnrriinininccncens 2 B I A Y 4 SO OV 120 (49)
Maximum Allowable Static
Pressure on Rad. Exhaust: in. H;O (kPa).......ccooreeieeies 0.5(0.12). et neaea e 0.5(0.12)
Water Pump Capacity: gpm  (litmin)............ ...40.9 (154.8) 40.9 (154.8)
Heat Rejection to Coolant ~ BTUM (kW) ..ocooooiimrurnnnnens 5,128 (S0)...eceoeerveeeeerereaseenessssssonaenes 4,667 (82)
Heat Radiated to Ambient: BTUM (KW): oo 8,603 (B1)..eevereimrreeeerieraesasnsessssnensaneenens 4,185 (74)
Air Requirements : .
Aspirating: [ = Y T (11 (11711 ) JO OO 369 (10)...eeceeorreeereeeerrrsreessenesaeseeseesees 332(9.4)
Air Flow Required for Rad.
h Cooled unit.: (ot 2 YO (111111 TR 14,250 (808).......oooeeeeereererarreeraeresennenens 13,471 (381)
Air Flow Required for Heat
Exchanger/ Remote Rad. .
Based on 20°F Rise ~ CFM(M/Min).......cccoceecvcurcnnunne 12,787 (362)...eeeeceeeeeccncceeivensneniermnserens 11,625 (329) ;
Fuel Consumption: (NG-1000 BTU / LP-2500 BTU/t) - NG ol
At 100% of Power Rating: fEMr (M) ..oeeeeoreeecemrecrene K59 (45) . Y 1,562 (44) %
At 75% of Power Rating: fhr (m’r).... . 1,212 (34)
At 50% of Power Rating: f/mr  (M*hr)....ooeoceceececnecnennnn. ... 1,068 (30)
Sound Level Data #
Sound Level at: Full Load No Load Full Load No Load
23 ft (7m) opu w/ critical grade muffler (dBA).................... 89 .. 86, 88 .. 85
23 ft (7m) Sound Attenuated Enclosure (dBA)................... B2 .eeeeens B0...oeieeemeeeeceeenene 80 .. 79
Dimensions & Weight Remote Radiator System
Length: in. (GM) .ccceveomiiiiiceeeenees Connection sizes: .
Width: in. (CM) ..o Jacket Water Radiator Inlet  in. (cm).......... 2(5.1)
Height: in. (cm).. Jacket Water Radiator Qutlet in. (cm).......... 2(5.1)
Weight (dry): Ib. (kg) Static head allowable
Liquid Capacity Above engine ft H,O (kPa).......ccccceceeeenneee. 17 (51)
Total Oil System: gal (lit)..........oeoeeeiveeennce. 2.1(8.0) Total system friction pressure
Engine Jacket Water Capacity: ga! (fit)..... 3.6 (13.7) Max. allowable psi (kKPa).......ccceeriiiieennnnee. CIF
System Coolant Capacity: gal (fit)............ 8.2 (30.9) Heat Exchanger System
Fuel Inlet Connection sizes: -
Fuel connection Size:...........coceevemvmanneeene 1.5° NPT Jacket Water Heat Ex. Inlet  in. (am) ........ 1(2.54)
Fuel supply pressure Jacket Water Heat Ex. Outlet in. (cm)........ 1(2.54)
in HyO (MM HZ0) e 7-11 (178-279) Water Consumption
Electrical System @B60°F (16°C)gpm (/MmN ......o.ovvevreenecerenes 25 (95)
. Electric VOIS DC....ooeecreeiiirrreeneneteeecas 12
Cold Cranking Amps
under 0°F (-17.8°C)...ceoieeeeccirnrceiennns 1,160 -

*Installation data based on 480 voit, 60 HZ. Application and open power unit.
# For sound level readings with other enclosures, please contact factory.

Sound leve! data acquired per Test Method SAE J1074. Installation factors and site conditions can affect sound levels.
( Deration Factor: Altitude: Derate: .5% per 328 ft (160m) above 4,921 ft (1,500m). Temperature: Derate: 2% per 18°F (10°C) above 77°F (25°C).



OPTIONS

Control Panel
** NOTE: #45 series control panel is standard on all units, see
page 2 of spec sheet for standard features.
O Model #45 Series Control Panel Options
O Emergency stop button
O Alarm buzzer with silencing switch
O Auxiliary relay for dry contacts (2 max.)
O A separate low water level light is optional
O Hooded panel lights (2) and on/off switch
O NEMA 12 Panel Face
O Additional LED lights (4 max.) One or two of
the following conditions may be indicated:
0O unit not in auto
O low fuel! level
0O low water level
O low water temp.
0O EPS supplying load
0O pre-alarm oil
D pre-alarm temp.
0O charger matfunction
O Model #50 Series Control Panel
STANDARD FEATURES: same as #45 series control
- panel except for these added features:
O Hooded panel lights (2) and on/off switch
O 4 Engine shutdowns
O 12 light engine control package meeting
NFPA-110 requirement
O Repetitive alarm buzzer and silencing switch
O Light and alamm press to test
#50 SERIES OPTIONS
O Emergency stop button
O Additional space for one 3/, meter
O Auxiliary relay for dry contacts (2 max.)
O A separate low water level light is optional
O Additional LED lights (4 max.) One to four
additional conditions may be indicated:
customer to specify z
O NEMA 12 Panel Face
O Model #60 and #80 Series Custom Control Panels
It may be necessary to use a 60 or 80 series
control panef on certain units where numerous
options are required. -
O Microprocessor Control Panel- KDGC

GEN-SET OPTIONS
Cooling System '
O Remote Radiator
O High Ambient Radiator
O Heat Exchanger Cooling
O Radiator Duct Flange

NG Gen-Set

Fuel System
O Fuel Strainer
O Dual Fuel
0O Manual Change-over
O Auto Change-over
Exhaust System
O Residential Grade Muffler
O Ciritical Grade Muffler
O Hospital Grade Muffler
O Rain Cap
Engine Electrical System
O Battery
DO Lead-Acid
0O Nicad
O Battery Warmer Plate
O Battery Rack
O Battery Charger
O Automatic
0 Trickle
D Mounted & Wired
Generator
O Main Line Circuit Breaker
0 Shunt trip
O Auxiliary switch
O PMG Excitation & DVR 2000 Regulator
O Space Heaters 120/240 voit
O Special Testing
O Additional Temperature Rise Generators Available
(80°C, 105°C, & 130°C)
Additional Optional Equipment
O Spring vibration isolators
O Qil Drain Extension
O Endosures
0O Sound Attenuated
0O Weather Proof
D Aluminum
O Interior lights AC or DC
O Floor Plate
O Jacket Water Heater
O Crankcase Oil Heater
O Remote Annunciator
O 12 Light Annundiator
O Flush Mounted
O Surface Mounted
O 4 additional lights, if needed
O Export Boxing
O Warmranties
0 2 Year
0 5 Year
O Operating instructions under plexi-glass
O Service indicator light
O Wind rated enclosure

L
CORPORATION -

- 100 Power Drive * Mankato, MN 56001
801625-1913 - Fax: 507-625-2968 - Internet: hitn//wnw Katolight.eom
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@ LC50 Initial Adjustments

The main adjustment screw (MAS) settings are measured from the MAS valvevbody (not the jam nut)
to the exterior end of the MAS screw. The zero-pressure regulator settings are measured from the
top of the spring adjustment screw to the top of the spring tower.

These initial settings should get the ée:isets up and running for final adjustment with an oxygen

" sensor or exhaust analyzer. The MAS should be adjusted first with significant (75-30%) load on the

engine. The ZPR should then be adjusted at no-{oad. One or two more iterations at full load for the
MAS and no load for the ZPR should provide the correct air/fuel ratio over the entire operating range.

For dual-fuel configurations, the standard NG fue! set up should have a tee added betwgen the ZPR
and MAS. The side-feg of the tee should then have the MAS and ZPR for the LP fuel. /The initial
settings for dual-fuel NG and LP are the same as the single-fuel settings below. The final airffuel ratio
adjustments should be done on NG first, then LP, using the procedure above for each fuel. _

50mm LCS50
NG: MAS (3/4") 19mm, PR (Maxitrol R600Z) 16mm
LP(vap): MAS (3/47) _16mm, ZPR (Maxitrol R500Z) 14mm (5.-7L )

43mm LC50 _
NG: MAS (3/47) 17mm, ZPR (Maxitrol R600Z) 16mm @ 3L)

OLP(vap): MAS (3/4") 15mm, ZPR (Maxitrol R500Z) 14mm

36mm LC50
NG: MAS (1/2%) 11mm, ZPR (iMaxitrol R600Z) 16mm L
iF{vap): MAS (i/27) 9.5mm, ZFPR {(Maxitrol R500Z) 14mm \ 3'0‘—)
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Introduction

Power Solutions, Inc. is pleased that you have selected a GM Powertrain engine for your
requirements. Power Solutions, Inc. takes great pride in our tradition of quahity products
produced from the GM Powertrain line of mdustnal gasoline and alternative fuel
engines. »

Power Solutions engines are inspected and tested before leaving the factory. However,
certain checks should be made before placing the engine into regular service. Please read
the Initial Start-Up inspection requirements in the Maintenance Section of this
manual.

How to Use this Manual

This manual contains instructions on the safe operation and preventive maintenance of
your GM Powertrain industrial engme We urge you to read this manual prior to start up
or operation of the emzme -

The Table of Contents permits you to quickly open the manual to any section.

Power Solutions, Inc., engines are built with a variety of standard and/or optional
components to suit a broad range of customer requirements. This manual does not
identify equipment as standard or optional. All the equipment described in this manual
may not be found on your engine or power unit. ,

Please pay special attention to the NOTES, CAUTIONS, and WARNINGS.
WARNINGS remind you to be careful in areas where carelessness can cause personal
injury. CAUTIONS are given to prevent you from error that could cause damage to the
equipment. NOTES give you added information designed to help you.

The descriptions and specifications contained in this manual were in effect at the time of
publication. Power Solutions, Inc. reserves the right to discontinue models at any time,
or to change specifications or design without notice and without incurring obligation.

Power Solutions, Inc.
655 Wheat Lane
Wood Dale, IL 60191



Engine Identification

An identification label is affixed to the right side of the engine on the rocker cover when
looking at the engine from the flywheel end.. (The engine serial number is also stamped
into the left side of the cylinder block near the engine flywheel.) The label contains the
engine mode] number (i.e. 4.3L, 5.7L, etc.) and a serial number which identifies the
engine from other GM Powertrain engines provided by Power Solutions, Inc. The
engine model and serial number are required when seeking information concerning the
engine and/or ordering replacement service parts.

Parts and Service

Replacement parts can be obtained from Power Solutions, Inc. by éa]ling the Service
Parts Department at 800-551-2938. The engine model and serial number will be required
when seeking information and/or ordering parts.

Service and technical support for GM Powertrain engines supplied by Power Solutions,
Inc. can be obtained by contacting the Service Department at 800-551-2938.

Service Literature

Additional operator manuals and service manuals for specific GM Powertrain engines
provided by Power Solutions, Inc. can be obtained by contacting the Parts.or Service
Department at 800-551-2938

5
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Operating Instructions

Controls

Ignition Switch

The ignition sw1tch is located on the control panel. The switch is a 3 position switch,
OFF, RUN and START. The OFF position disconnects the electrical system from the
battery. The key can be removed from the switch when it is in this position.

In the RUN position, the electrical system is activated.

Engage the starter by turning the key to the START position. Release the key when the
engine starts and it will return to the ON position.

Safety Gauges |

Power Solutions, Inc., industrial power units are equipped with instrument panels which
contain shut down gauges for High Engine Water Temperature and Low Engine O1l
Pressure. A push button ‘Tattletale’ relay is utilized with this system. When starting the
engine it is necessary to ‘depress’ the safety switch override button, until the engine starts
and engine oil pressure is obtained (usually 2 to 5 seconds). The engine will continue to
run when the buttorn is released.

CAUTION: If the engine does not continue to run when the button is released, it
will be necessary to check the instrument panel fuse and/or the engine lubrication
system (i.e. oil level, etc.) before restarting the engine.

NOTE: Power Solutions, Inc. provides engines to many different original equipment

manufacturers. Not all manufacturers use the PSI instrument panel. Please refer to the
equipment Operators Manual for instructions on engine starting.

Fuel Systems

Several different fuel systems have been used on n Power SOlllthIlS Inc GM Powertrain
engines. A chart identifiying the different types of fuel systems used by engine model can
be found in the back of this manual. S

NOTE: Some fuel systems are installed by the original equipment manufacturer.
Therefore it may be necessary to contact the equipment manufacturer for information
pertaining to your specific fuel system if it cannot be found in the chart.
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Governors

As with fuel systems, several different governor controls have also been used with the
Power Solutions, Inc. GM Powertrain engines. A chart identifying the different types of
governor systems used is included at the back of this manual.

NOTE: Some governors are installed by the original equipment manufacturer. If your
governor is not included in the chart, it will be necessary to contact the equipment

manufacturer.

Instruments

Oil Pressure Gauge

“The oil pressure gauge show the engine lubrication system pressure in pounds per square
" inch (psi) and should be checked frequently to ensure that the system is functioning

correctly. Should the pressure fluctuate or drop, stop the engine and find the cause. Do
not operate the engine at lower than normal oil pressure (see maintenance schedule for
minimum engine oil pressure).

CAUTION: Do not continue to operate your engine below the iibrma]'operé_ting
range. Severe engine damage could occur.

Temperature Gauge

The temperature gauge registers the ‘coolant temperature and will indicate overheating
which may arise from low coolant level, plugged radiator, loose fan belt or faulty’
thermostat. Coolant level should be checked daily.

CAUTION: If the engine continues to overheat, have the cooling system checked
and serviced. '
4
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Instruments (eontg

Volimeter

The voltmeter indicates the battery charging voltage. If the meter consistently indicates
less than 13 volts or more than 15.7 volts under normal operating conditions, you should
have the engine electrical system checked by a qualified service technician.

Tachometer/Hourmeter

The tachometer indicates the engine speed in hundreds of revolutions per minute (rpm). It
serves, as a guide to insure that engine speed is set correctly.

The hourmeter records the hours of operation and is used to determine when periodic
maintenance is required.

Starting the Engine - ‘ R

Warning:

All internal combustion engines give off various fumes and gases while running. Do
no start or run the engine in a closed or poorly ventilated building where exhaust
gases can accumulate. Avoid breathing these gases as they may contain poisonous
carbon monoxide; which can endanger your health or life if mhaled steadily for even
" a few minutes. :

If the engine is equipped with a manual clutch it must be disengaged prior to starting the
engine. Starting the engine with the clutch engaged i 1mposes unnecessary stratn on the
battery, staner and dnven components.

CAUTION If the engine stalls or falters during starting, wait 3 to 4 seconds
before re-engaging the starter. This will prevent possible damage to the starter or
the engine. DO NOT operate the starter for periods longer than 30 seconds at a
time. An interval of at least 1-minute should be observed between cranking periods

to protect the starter from overheating. .

Carbureted, Mechanical Governor, Manual Choke

Pull the throttle cable out approximately ¥z inch, and the choke out full. Turn the ignition
key to the START position. After the engine starts, release the key, decrease the throttle

setting and adjust the choke cable for fast idle warm-up. When the engine is at operating
temperature, push the choke in all the way.

When the engine is warm, it may not be necessary to use the choke for starting.



Carbureted, Electric Choke, Electronic Governor

Turn the On/Off switch on the instrument panel to the ON position. Turn the ignition key
to the ON position. This allows the electric choke to pre-set prior to starting. Turn the
ignition key to the START position. After the engine starts release the key to the ON
position. Allow a few minutes for the engine to warm up. Move the governor control
switch to the LOW position. Engage the clutch, then move the governor control switch to
the HI position.

LPG or NG Fuel Systems, Velocity Governors

Turn on the gas supply to the engine. Turn the ignition key to the START position. After -
the engine starts release the key to the ON position.

PSI Fuel Injection (Gasoline)
Turn the ignition key to the ON position, this energizes the electric fuel pump to charge

the fuel system with fuel. Turn the ignition key to the START position. After the engine
starts release the key to the ON position.

PSI Fuel Injection (Gasblihe/L]}G)(Dhal Fuel)
Select the desired fuel switch ‘position for starting the engine (Gasoline/LPG). Turn the

ignition key switch ON, then move ignition key to the START position. After the engine
starts release the key to the ON position. .

Zenith Z,E.i).M.S. Throttle Body Fuel Injection, Integral Governor

Turn the ignition key to the ON position to energize the fuel pump. Ensure that the Hi/Lo
switch on ;he instrument is in the Lo position. Tumn the ignition key to the START
position. After the engine starts release the key to the ON position. Allowing a few

" minutes for engine warm-up, move the Hi/Lo switch to the Hi position.



Stopping the Engine

Normal Conditions: Following normal operating conditions, lower the engine speed
to idle, pushing the throttle cable in on mechanical systems or with electronic systems
placing the Hi/Lo switch in the Lo position.

If the machine is equipped with a clutch, move the clutch lever to the disengaged
position.

Run engine for a few minutes at idle to allow the coolant system to cool down before
turning the ignition switch to the OFF position.

Abnormal Conditions (Carbureted): Under abnormally overheated conditions, the
engine may continue to run after the switch is turned OFF. If this is encountered, turn the
ignition switch to the ON position immediately and allow the engine to run at idle until it
has cooled down enough to stop.

(Fuel Injected) Fuel injected engines generally will not after run, even if hot. These
systems require that the fuel delivery be shut off completely when tumning the ignition
switch to the OFF position.

WARNING:
Avoid injury when checking a Hot Engine. Allow the engine to cool down
before removing the radiator cap.

CAUTION: Before restarting the engine ensure that both the coolant system
and the engine oil level have been checked and re-filled if necessary.

Fuel Recommendations

Fuel Quality .
Using a high quality unleaded gasoline will help maintain the power, fuel economy and
emissions performance of your engine. A properly formulated gasoline will be comprised
of well refined hydrocarbons and chemical additives and will perform the following
functions:

] Minimize varni,sh,'lacque'r, and other induction system;debésits.

] Prevent gum formation or other deterioration during storage.

Protect fuel tank and other fuel systemn components from corrosion or degradation.



Fuel Recommendations (cont.) S :
L Provide the correct seasonally and geogmphncal]y adjusted volatility which
should provide easy starting in the winter and summer.

. Avoid fuel system icing.
In addition, the fuel must be free of water, debris, and other impurities.

It is recommended that the fuel supply be kept fresh when the engine is in storage
(especially in hot weather). The fuel tank should be kept at least 3 full.

Fuel stored for more than two months should be drained, properly dlscarded and the fuel
_tank re-filled. . : :

Anti-Knock Index (Octane I.latinvg) 4

This engine is.designed to operate on unleaded 87 or 89 octane gasoline with an (R +
- M)/2”minimum anti-knock index. Federal regulations require that each retail gasoline
dispensing pump must display a label bearing the minimum index rating.

Use of unleaded gasoline with anti-knock index rating lower than 87 can cause persistent,
heavy spark knock, which can lead to engine damage. If your engine knocks heavily
when you use gasoline with an anti-knock index rating of 87 or higher, or if you hear
¢ontinuous spark knock while maintaining constant operatmg speeds consult a dea]er or
qualified technician.

- Gasohol and Alcohol/Gasoline Fuels .

Gasohol, a mixture of gasoline and ethanol (grain alcohol), is available in some areas.
PSI, GM Powertrain engines should operate satisfactorily on gasohol blends containing
no more than 10% ethanol by volume and having and anti-knock index of 87 or 89.
CAUTION: In some cases, methanol (wood alcohol) or other alcohol’s may be
added to gasoline. PSI GM Powertrain engines should operate satisfactorily on
blends containing up to 5% methanol by volume when cosolvents and other
necessary additives are used. DO NOT USE blends containing more than 5%
methanol by volume or blends that do not contain cosolvents and corrosnon '
inhibitors.

CAUTION: Discontinue use of any gasohol or alcohol/gasoline blend if fuel system
problems occur. Do not use such fuels unless they are UNLEADED.

Spark plugs

Always use the recommended épark plugs for your engine. Hotter or colder plugs, or
- similar plugs that are not exact equivalents to the recommended plugs, can cause
permanent engine damage, reduce the engines useful life, and cause many other problems
such as hard starting, spark knock and run-on. Installing new spark plugs regularly is one
of the best ways to keep your engine at peak performance. :
8
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Power Loss at Higher Elevations

All engines will experience power loss when operated at elevations above sea level,

unless they are turbocharged or supercharged.” Turbochargers and superchargers are
mechanical pumps that put extra air into the engine to make up for the lower air density
at higher elevations.

Carbureted Engines

Carbureted engines will loose power for two reasons. First, power is reduced 3.5% for
each 1000 feet it is operated above sea level due to the decreased air density. With less
dense air, the engine receives less oxygen to burn the fuel. The engine power is decreased
in direct proportion to the reduction of available oxygen. Second, the reduced oxygen
causes the fuel mixture to have too much fuel for the available oxygen. This is a rich -
mixture (rich with fuel) and not only causes the engine to produce sooty black exhaust,
but causes additional loss of power and premature spark plug fouling. Engines that are
operated over 3000 feet of elevation, that exhibit black smoke or produce less than
optimum power should have the fuel system re-calibrated. For additional information on
optimizing your engine for higher elevations contact your dealer or Power Solutions, Inc.
at 800-551-2938.

Caution: Engines re-calibrated for high elevations will run lean at lower elevations. Lean
running can burn valves, will reduce valve and valve seat life and can cause engine
overheating. Failures caused by these problems are not covered by warranty.

Fuel Injected Engines

Fuel injected engines will loose 3.5% power for every 1000 feet the engine is operated
above sea level. All fuel injection systems installed by Power Solutions, Inc. are equipped
with a “manifold absolute pressure sensor” (MAP Sensor). The MAP:sensor senses
barometric pressure and automatically corrects the fuel system calibration for changes in

altitude. This means the air/fuel mixture will always be optimized, regardless of elevation
- (or barometric pressure), however, the engine will still loose 3.5% power for every 1000

feet increase in elevation.



MAINTENANCE INSTRUCTIONS'

Initial Start Up Maintenance
The initial start-up checks must be made before putting the engine into service. Please

refer to the Maintenance Schedule on page IT and perform the initial start-up operations in
the sequence shown in column 1.

Routine Maintenance

Routme maintenance provides the best solutlon for making sure that the engme is ready
. when you are. The following are some routine service points:

.o . - "Keep the fuel tank filled. A full tank of fuel reduces the possibility of
condensation forming in the fuel tank and moisture entering the fuel system

Make frequent checks of the engine oil and coolant levels

Repair any oil or coolant leaks immediately

Check battery. condition and cables frequently

Keep the engine air filter clean

Monitor engine coolant temperature

Monitor engine oil pressure

Check voltmeter and charging system .

. .
® & o ¢ o o o

Scheduled Preventive Maintenance

Refer to the Maintenance Schedule on page II to ensure that all of the maintenarnice items
listed are checked and replaced as recommended at the hours shown.

4

- Engine Oil Level Check

‘The enéihe oil level should be checked daily. It is recommended that the oil be checked
just before the engine is started for the first time for that day. The oil level should be
between.the ‘Add’ and the ‘Full’ marks on the dipstick.

CAUTION: Do not operate the engine with the oil level below the bottom or ‘Add’
mark on the dipstick, or above the top or ‘Full’ mark on the dipstick.

Adding Engine Oil

It is normal to add some oil in the period of time between oil changes. The amount will
vary with the severity of operation. When adding or replacing engine oil, be sure the 01]
meets or exceeds the recommended specification.

10



Changing Engine Oil and Filter

The engine oil and filter must be changed every 200 hours or every 3 months whichever
occurs first. Under normal operating conditions, you do not need to change them more
often if you use oil and filters of the recommended quality.

The oil and filter should be changed more often if the engine is operating n dust'y or
extremely dirty areas, or during cold weather. No oil additives or break-in oil change is
required.

Engine Oil Ouaiitl

To achieve proper engine performance and durability, it is important that you use only
engine lubricating oils of the correct quality in your engine. Proper quality oils also
provide maximum efficiency for crankcase ventilation systems, which reduces pollution.

Important: use only engine oilvs displaying the American Petroleum Institute (API)
“Starburst” Certification Mark ‘FOR GASOLINE ENGINES’ on the container.

Gasoline engines that are converted for LPG or NG fuels MUST use oils labeled ‘FOR
GASOLINE ENGINES’. Do not use oils that are specifically formulated for Diesel
Engines only. CC or CD classification oils, even when labeled Heavy Duty or for
Natural Gas Engines, ARE NOT.ACCEPTABLE. .

Engine Qil Recommendation

Multi-viscosity oils are recommended. SAE 10W-30 is recommended for your engine
from 0 degrees F (-18 degrees C) or above. If ambient temperatures are consistently
below 0 degrees F, SAE 5W-30 oil can be used. Synthetic oils are not recommended for
industrial or stationary engines.

Oil Filter

The PSI GM Powertrain engines use an AC Delco oil filter as original equipment. An
equivalent oil filter must be used when servicing the engine (see Engine Specifications
for the recommended oil filter for your engine).

The filter protects your engine from hafmful, abrasive, or sludgy particles without
blocking the flow of oil to vital engine parts._

To replace the filter, use a proper filter wrench to remove the filter.

Clean the filter mounting base and lightly coat the gasket surface of the new filter with
engine oil. Hand tighten the filter until the gasket contacts the base, then tighten another
% turn. Fill the engine with the correct amount of oil, run the engine and check for oil
leaks at the drain plug and oil filter gasket. Tighten as necessary to stop any oil leakage
noted. '

- 11



Engine Air Cleaner

The engine air cleaner filters air entering the engine intake system and acts as a silencer
and flame arrester when assembled to the mtake system.

Air that contains dirt and grit produces an abrasive fuel mixture and can cause severe
damage to the cylinder walls and piston rings. Damage to the-cylinder walls and piston
rings will cause high oil consumption and shorten engine life.

A restricted or dirty air cleaner will also cause a rich fuel mixture. Thus, it is extremely
important that the air cleaner be serviced properly at the recommended intervals. -

CAUTION: Service the air cleaner more frequently under severe dusty or dirty
condmons.

Remove the primary air cleaner element from the air cleaner assembly and inspect the
element for foreign material restnctlons or sngns of excessive wear or damage Replace
the element if necessary. : -

Remove all dust and foreign matter from the air cleaner-housing.

Reinstall the air cleaner element. Reinstall the air cleaner cup, and securely fasten the
retaining clips. :

Safety Element

If your engine is equnpped with an air cleaner which utilizes a safety element, ensure that
.the element is properly in place before msta]hng the pnmary element.

Change the safety e]emenl annually. S

Cooling System

Coolant Level

Check the coolant level of the radiator daily and only when the engine is cool. Gérerally
a good time to do this is just prior to starting the engine for the first time each day.

Maintain the coolant level at % to 1% inches below the filler neck seat of the radiator
when the coolant is cold. When ever coolant level checks are made inspect the condition
of the radiator cap rubber seal. Make sure it is clean and free of any dirt particles which

would keep it from seating on the filler neck seat. Rinse off with clean water if necessary.

Also make sure that the filler neck seat is free of any dirt pamcles

12
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WARNING

Never remove the radiator cap under any conditions while the engine is
operating. Failure to follow these instruction could result in damage to the
cooling system, engine, or cause personal injury. To avoid having scalding
hot coolant oi steam blow out of the radiator, use extreme caution when
removing the radiator cap from a hot radiator. If possible, wait until the
engine has cooled, then wrap a thick cloth around the radiator cap and turn
slowly to the first stop. Step back while the pressure is released from the
cooling system. When all the pressure has been released, press down on the
cap and remove it slowly.

DO NOT add coolant to any engine that has become overheated until the
engine cools. Adding coolant to an extremely hot engine can result in a
cracked block or cylinder head.

Use only a permanent-type coolant when refilling or flushing the coolant system.
Recommended ethylene glycol mix 52/48 is normal up to a maximum of 60% glycol,
40% water.

Refer to the mixture chart on'the container for additional antifreeze protection
information. DO NOT use alcohol or methanol antifreeze, or mix them with the specified
coolant.

Plain water may be used in an emergency (except in freezing temperatures), but replace it
with the specified coolant as quickly as possible to avoid damage to the system.

Rad_iator

Inspect the exterior of the radiator for obstructions. Remove all bugs, dirt or foreign
material with a soft brush or cloth. Use care to avoid damaging the core fins. If available,
use low pressure compressed air or a stream of water in the opposite direction of the
normal air flow.

Check all hoses and connections for leaks. If any of the hoses are cracked, frayed, or feel
spongy, they must be replaced. '

Fan Belts -

The water pump is usually belt driven. The same belt may also drive the fan and/or the
alternator. The drive belts should be properly adjusted at all times. A

loose belt can cause improper-alternator, fan and water pump operation,.in addition to
overheating. ' : ' ' o ‘

13



Serpentine Belt

Some GM Powertrain engines utilize serpentine belts on the front of the engine. This
type of belt system incorporates a belt tensioning device which keeps the belt at the
proper tension. .

This belt should be checked rouunely for cracks or checkmg on the groove side of the
belt. If cracks or ‘checking’ are apparent the belt must be changed.

V-Type Belt -

V-Type belts are generally tensioned by adjusting the alternator, or through a mechanical
belt tensioner. The belt is generally correctly tensioned when there is an % inch of
depressnon on the belt between the water pump and the crankshaft pulley

Fuel Filter
Carbureted Engines

On carbureted engines, an in-line fuel filter is incorporated into the fuel supply line. It is
recommended that this filter be changed every 250 hours or every 6 months which ever
occurs first.

TBI Engines

On PSI Fuel Injection or Fuel In_)ecnon/Dual Fuel two fuel filters are used in the gasoline
fuel supply line to the engine TBI unit.

A coarse fuel filter is located in the supply line between the fuel tank and the electric fuel
pump. This filter protects the fuel pump from debris in the fuel tank. _
This filter must be changed every 200 hours or every 6 months which ever occurs first.

A primary fuel filter is located between the fuel pump and the TBI unit on the engine.
This filter protects the injectors from microscopic particles in the fuel which can cause

. Plugging of the injectors. This filter MUST be changed every 500 hours or annually

which ever occurs first.

Zenith ZE.E.MlS. TBI Fuel Injection requires an in-line fuel filter in the fuel supply line
from the fuel tank to the TBI unit, ahead of the electric fuel supply pump. This filter must
be changed every 200 hours or every 6 months which ever occurs first.

CAUTION: Failure to change the fuel system filters as recommended can result in
premature failure of the TBI fuel system components.

NOTE: Some original equipment manufacturers install their own fuel systems. Please
refer to the manufacturers manual if the gasoline fuel system is different than described
here.

14
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WARNING

Use extreme care when changing the fuel filters on gasoline engines. Gasoline
is highly flammable and should not be exposed to open flame, sparks, or hot
engine components. Allow the engine to cool to ambient temperatures prior
to changing fuel filters. '

Ignition Systems
Types of Ignition Systems

Three types of ignition systems are used on PSI GM PoWertra"in- engines. Solid state
electronic distributor, solid state electronic distributor with ECU (Electronic Control
Unit) and distributor-less electronic ignition with ECU.

Please refer to the General Specification chart to determine the ignition system used on
your particular engine.

Ignition Timing

Proper adjustment of the ignition timing must be obtained to provide the optimum engine
power output and economy. :

To properly adjust timing refer to the timing procedure section of this manual.

Spark Plugs

Spark plugs should be replaced at the recommended intervals described in the
Maintenance Schedule. Use only the recommended spark plug or an equivalent as
described in the General Specifications.

Spark plug gap, should be adjusted as recommended in the General Specifications.

When removing spark plugs, always note which cylinder each plug came out of. Look at
the porcelain around the center electrode of each plug. You'can detect many engine
problems from the color and type of deposits that have built up on the white porcelain.
For example, if the deposits are a glossy brown, that cylinder. is burning excess oil. If
the deposits are a very dark gray or sooty black color, your engine is running rich, and
you are burning excess fuel. The optimum color of the deposits on the porcelain is light
tan or light brown. This shows optimum fuel mixture and proper engine running
conditions. If the deposits are almost white, the engine may be running excessively lean.
Lean running is very detrimental to your engine life, and should be corrected
immediately. o .

If one or more cylinders are burning oil, the smoke from the engine will be a blue-gray
color. Most common causes are piston rings (worn out or not broken in) and valve stem
seals (cut, nicked; or worn out). If the engine is running rich the exhaust smoke will be a
sooty black color and it will smell like gasoline (on gasoline engines).

15



Storage
One to Six Months

If the engine of machine is to be placed in storage for a period .of one to six months it is
recommended that the following steps be followed:

Add ‘Stabil’ or equivalent fuel conditioner to the fuel tank as recommended
on the bottle. Run the engine for approximately 10 to 15 minutes to insure that
the treated fuel is completely through the fuel system.

Fill the fuel tank with fuel

Protect the air cleaner inlet from water entry

Protect the exhaust outlet or muffler outlet from water entry

Check the coolant protection and top off radiator

Store indoors if possible

Fer Extended Periods

Follow the above recommended procedures, plus do the following:

Drain the engine crankcase and refill with recommended oil
Change the oil filter

Disconnect and remove the battery ‘

Clean exterior surface of the engine .

If the englne is equipped with an automotive type clutch or PTO clutch,
make sure that the clutch is disengaged R .

Removing the Enguie From Extended Storage -

When removing the engine from extended storage:

Install a fully charged battery

Remove all protective covenngs from the air 1nlet air cleaner exhaust,
and muffler openings ‘

Check the coolant level in the radlator and verify the protectlon level

of the coolant
16



Removing the Engine From Extended Storage (cont.)

e Start the engine and allow it to run at slow idle. Verify engilje oil pressure
. Run the engine at idle until the coolant temperature approaches 120 degrees F
(49 degrees C)
. Run ihe_ engine a-various spleeds for abproximately 15 minutes .
o Shut the engine do@n, dr-ain’the oil, change the Q;I filter, and re-fill with

the recommended grade of oil

17



GM Engine Timing Procedures
Carbureted, LPG an NG 3.0L, 4.3L, 5.7L, 7.4L PSUGM Engines

PSI Timing Connector Part Number 33000036 MUST be used when checking and adjusting the
engine timing.

1. With the engine shut-off, plug the 33000036 Timing Connector into the distributor.
DO NOT connect the alligator clip to any positive or negative terminal. (Connecting
this wire to any battery terminal prior to starting the engine will cause the distributor
module to fail when starting the engine.) '

2. Start the engine and run at slow idle. 800 to 1000 rpm.-

3. Connect the alligator clip to a B+ terminal. (This connection cancels the programmed
timing advance from the distributor module. You will notice a change in engine
sound and rpm when making this connection.)

4. Connect an electronic timing light to the No.1 spark plug wire. (The front cylinder on
the 3.0L engine and the front cylinder on the left bank of the 4.3L, 5.7L and 7.4L
engines.) ' '

5. Check and adjust the distnbutor as necessary viewing the timing mark on the
crankshaft pulley in relation to the pointer on the engine timing case. (On some
engines there may be a timing port in the flywheel housing also.)

6. Refer to the General Specifications chart in this manual, for the initial timing
specification for your engine and type of fuel being used.

PSI Fuel Injected and Dual Fuel engines

For engines equipped with this type of fuel system, the-engine timing is controlled by the ECM
(Engine Control Module).

Checking the initial timing on engines equipped with PSI fuel injected and dual fuel engines
incorporating and ECM can only be accomplished when using a laptop computer or a hand
held diagnostic meter. It will be necessary to contact the OEM or PSI for the necessary
equipment and instructions for checking and adjusting the engine timing. (CAUTION:
Failure to follow the correct specified procedures when checking and adjusting the engine
timing, can cause severe damage to the engine.)

Zenith Z.E.E.M.S. Throttle Body Fuel Injected Engines

Engine timing for Zenith TBI fuel injected engines is checked and adjusted following the
procedures noted under Carbureted engines. Check the General Specifications chart for the
correct engine timing.

Generator Timing

PSI/GM engines operating on generators are timed at 1800 RPM. Timing procedures are
the same as for Carbureted engines. Check the General Specifications chart for the correct
engine timing for the type of fuel being used.



Maintenance Schedule
Power Solutions, Inc. .
GM Powertrain

1.6L, 3.0L, 4.3L,5.7L, 7.4L, and 8.1L Engines

Initial
Start-Up

Weekly Every

100

Operation Every

7%
g

Every
200

783

Every

hrs

Req.

Check Engine Qil Level - X

Check Coolant Level i X

Check for Fluid Leaks x

&[0 |-

Govemnor, Mechanical (Check oil levelX2) X

Change Engine Oil & Filter (1)

wn

Battery, Check Charge & Fluid Level X

Inspect & Clean Radiator Exterior X

Clean Battery Cables

Check Betis and Belt Tension X

Lubricate Throtile, Governor & Choke X
Linkage (Carbureted Engines Only) :

Check & Adjust ldle Speed (Carbureted
Engines Only)

Inspect and Clean Air Cleaner Element X

Replace Primary Air Cleaner Element (1)

Replace Safety Air Cleaner Element

Check Coolant Protection & Tighten Hose
Clamps

Replace Engine Coolant (3)

Replace Gasoline Fuel Filter (4)

Replace LPG Filter — Zenith EF1 (4)

Replace PCV Valve (If Equipped)

Check PCV Hoses, Tubes, and Fittings

Replace Spark Plugs (3)

[ | > [ > [
“

Distributor Cap & Rotor (5)

Secondary lgnition Wires

Adjust Throttle & Governor (3)

”

Check All Engine Bolts & Nuts for .
Tightness -

1)
)
3
@
(%)

More frequent intervals may be required in dusty or dirty operating conditions.

Mechanical governor (belt driven).

To be performed at specified interval or annually, whichever occurs first.
More frequent intervals may be required with dirt in the fuel system.
Does not apply to engines with DIS ignition.

Capacities

Engine

1.6L

3.0L

43L

5.7L

7.4L

8.1L

Qil Capacity Without Filter

3.4 gts.

4 gts.

4.5 gts.

S gts.

8 qts.

8 gts.

- Qit Capacity With Filter

3.7 gqts.

4.5 gts.

5.5 gts.

9 gts.

9 gts. -

Coolant Capacity Without Radiator

3.5 gts.

4 gts.

1.75 gts.

: 8.1 gts.

14.5 gts.

14.5 gts.

Coolant Capacity With Radiator

10 gts.

12 qts:

17 qts.

17.5 gts.

28 gts.
31 gt (Turbo)

285 gts.

Revised 12/27/01°
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Gas Solenoid Valves

General Description:

These solenoid valves are
designed to control the flow of
fuel gases in industrial and
commercial gas burmer systems.
The valves are suitable for
mainline, pitot line and venting

Standard Endosures:
Red-Hat Type 1 general purpose
Red-Hat II-Types 1, 2, 3, 35, 4
and 4X combination general
purpose with watertight with 2
conduit hub.

‘Coils: Continuous duty molded

dass F or H as listed.

Valve Parts in Contact with
Auids: Body-aluminum or brass
as listed, stainless steel (300
Series) available at 12", 3" and

applications. Bumer construction Optional Endosures: 1”7 NPT pipe sizes.

valves, suffix “B”, are designed to  Red-Hat-Type 3R rainproof. To Consult Factory.

handle fiquefied petroleum gases order, add prefix "R” to the Seals, Diaphragms and Discs —
(propane) in both the liquid and catalog number. - Buna N

gaseous states.-Series 8030,
8040, 8044, and 8262 valves are
direct acting constructions. Series
8042, 8043, 8210, 8214, and
8215 valves are internal pilot

Red-Hat-Types 3, 4, 7 and 9
combinations explosionproof and
watertight. To order add prefix
“EF” to catalog number. (Except

Disc Holder — nylon (10.1 watt
Normally Open Only)

Core Guide — Acetal, except suffix
"B” valves which use brass

Rider Rings — Filled Teflon* -

operated constructions. for Series 8214, and catalog Core and Plugnut — 430F s.s.
umber 8215A40, 8215A90 and Springs — 302 s.s

Spedifications: 8215B93.) ’ Shading coil — copper

Solenoid endosures: valves listed . Plug — Zinc plated steel

in this series have eighter Red- Red-Hat II-Types 3, 35, 4, 4%, 6,

Hat II molded epoxy solenoids.
Red-Hat 1I solenoids are identified

6P, 7 and 9 combination -
explosionproof and watertight. To

Ordering Information: .
Important. We must have catalog

by the change letter "G” or "H” in  order, add prefix “EF” to the number and voltage and Hertz.
the catalog numbers, e.g., catalog number. Use strainers with solenoid valves.
- 8210G74, and are shown in red. ) Red-Hat valves requiring CSA -
@ Electrical: Standard Voltages — must be ordered with CSA suffix
) 24, 120, 240, 480 volt, AC, 60 Hz  to cover spedal marking and
except where noted ctherwise. handling. Red-Hat II valves are
For DC voltages, consult factory. provided with CSA approval
. " - marking as standard.” '
Constr. Ref. H L - P T w
46 6-13/16 6-5/32 5-15/32 2-7/32 5-3/8
_ 47 6-13/16 6-5/32 5-15/32 2-7/32 5-3/8
i Standard Sotencid Watt
M‘QF Ruid & Endosure Red-Hat Type cas . Rating/
Pipe Orifice (o3 Diff Ambient ] PR Approval Listings - Qass of
o | “ae | row el Temp °F Red-Hat — Type | Capacty ol
(s | () | Focor i 2 A et U F T T N R
Min | Max | Min | Max | GLE | psg [ BWH | v I M [BA] 39 |65 [z121] #C
NORMALLY CLOSED (Closed when de-energized) Aluminum Body with Buna “N” Seating
3/8 £ 34 0 5 -40 125 | 8214G10 8 183000. O | © 0 0 0 0 17.1/F
% % 44 0 5 -40 125 8214G20 - 9 238,500 0j o0 0 0 0 0 17.1/F
3 B 5.1 0 S -40 125 |- 8214G30 10 247,500 0 0 0 0 0 0 17.1/F
3 1-5/8 11 IB821435# | 46 | 580000 |0 | (]| o 0 0 0 20/F
1 1-5/8 21 0 S -40 125 | 1B821450* 4 | 1,119000 | 0 | (2) 0 0 0 0 20/F
1-1/4. | 1-5/8 32 0 5 <40 | 125 | )BB21460* 47 1,730,000 | 0 | (2) 0 0 0 0 20/F
1-1/2- § 1-5/8 35 0 5 -40 125 | JBB21470* 47 1,500,000 | 0 | (2) 0 0 0 0 20/F -
2 2-3/32 60 0 5 -40 125 | JB821480* 484' 2,800,000 | 0 | (2 0 0 0 -. 0 20/F
NPT VOLTAGE KL-P/N NPT VOLTAGE KL-P/N
% - 12 46013 % 24 46049
1 12 46021 - 1 . 24 46048
1% 12 46010 . 1% . 24 . 46050
O 2 12 46029 2 - 24 46027

Form Gas0402
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@‘[ﬂﬁ@@@]}’ Enclosures

180 DSW ﬂ‘?@ kW ((\‘7@170) 1 2200 [RW (D ) I

BE8
1+

O :

O

- Engine Generator Set Enclosure

Katolight's Engine Generator Set Enclosures are designed
to meet a wide variety of engine generator applications
requiring convenient, attractive and weather protective
housing design. The rugged units of all steel construction
safely house engine driven equipment and assure
protection of other mechanical and electrical equipment
used with engine generator sets. These units are available
in three basic modular sizes and heights.

The Katolight enclosures are offered in two ways:
1) Assembled at the Katolight factory directly
onto the skid base of the engine generator
set.

2) The housing shipped for field assembly with
a minimum number of pieces and dropped
over the unit to be mounted directly to a

@ concrete slab.

3201 Thll'd Avenue * Mankato MN 56001

DESIGN FEATURES:

@ All steel, 14 gauge modular construction
@ Bolted construction

@ Interchangeable panels

@ Locks on all doors

@ 2 point latches

ACCESSORIES:
€ Exhaust hole cap
& Muffler brackets

@ Sub & skid bases
@ Lifting eyes

105/1200
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SHOP ORDER STATUS
DETAIL REPORT

www. katolight.com Ph: 507-625-7973 Fax: 507-625-2968
CUSTOMER:  DTE ENERGY TECHNOLOGIES | '
160 POWER DRIVE 1715 LAKE DRIVE WEST -

BOX 3229

MANKATO, MN 56002-3229 CHANHASSEN MN  55317-8580

SHOP ORDER: 14002-0 | ITEM: 800815 | ORDER COMPLETED

DATE

DUE

'
1
{
I
i

i
NL125F*G4 (8.1L TURBO) Qry QTy | STARTED
! 06/24/2003

07/11/2003

JOB #: 080118 1 0
*** ENERGY NOW UNIT ***
PROCESSED BY JIMK 5-21-03
RPM: 1800
KW: 125.0
KVA: 156.3
FREQ: 60
PF: 8
TEMP RISE RATING: 80 DEGREE C.
****UNIT DRAWINGS:*™*
AC DRAWING: 819-B-13040
DC DRAWING: 819-C-6175
PP DRAWING: 819-8-13041
DIMENSION DRAWING: 100-2508-20
BASE DRAWING: 102-2465-A
DUCT FLANGE DRAWING: N/A
ENCLOSURE DRAWING: HSG-255
INTAKE SCOOP DWG: 105-1614
EXHAUST SCOOP DWG: 105-1615
EXHAUST FLEX DWG: N/A
TANK DRAWING: N/A
FUEL SYSTEM DWG: 204-206-30
STANDARD UNIT
GM 8.1L TURBO 12V UMR (125KW)
VOLTAGE: 208 3 PHASE
SPECIFY OPTIONAL GENERATOR
431PSL6202 PMG/DVR 3311.5 12W
13LT 50K CONTROL PANEL 12V
RELAY ENGINE FAIL 12V 2P
RELAY ENGINE RUN 12V 2P
LOW WATER LEVEL LED
CONTROL PANEL UNIT MOUNTED
13LT 2W SURF MTD ANNUNCIATOR
ANNUNCIATOR OTHER/XTRA LITES
LOW WATER LEVEL LED
AMMETER 0-500
VOLTMETER 0-300/0-600 240VAC
FREQUENCY METER 55-65HZ
CURRENT TRANSFORMER S00A 3X
STD ELECT GOVERNOR CONTROL WOODWARD LC-50
ENCLOSURE 250/260 SERIES
SOUND ATTENUATED
INTAKE SCOOP
EXHAUST SCOOP
CONTROL PANEL MOUNTED LSFG
STD STEEL BASE HSD FORMED
COOLING SYSTEM STANDARD
LOW WATER LEVEL WALED
BREAKER 400A 3P 240V W/ENC
400A BKR MTD RIGHT SIDE
STANDARD BATTERY RACK ONLY :
SPECIFY OPT HEATER REQ'D R
WATER HEATER 3000W 208V 1PH CL130810-000 '
HEATER PLUMBED W/BALL VALVES
HEATER WIRED TO TERMINAL
PAD ISOLATORS HOUSED
OfL. DRAIN EXTENSION REQUIRED
FCA12-6-2411U BATTERY CHARGER
CHARGER MTD-DC & AC WIRED
SPECFY GRADE EXH/OPT MTG INS
CRITICAL GRADE EXHAUST ’ -
MUFFLER MTD SOLID TO ENGINE ELBOW UP THRU ROOF
. ENGINEERING TO SPEC EXHAUST
EXHAUST FLEX NOT REQUIRED
FUEL SYSTEM NATURAL GAS STD 204-206-30
SWITCHES & SENDERS 50K PANEL

Friday, June 27, 2003

Page*1
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**SPECIFY OPT PAINT REQUIRED""

“**PAINT UNIT PUTTY WHITE™™ , N <
INCLUDE DECALS AND BLUE STRIPE -~ * ) ’ =

1 O&M MANUAL SEND W/UNIT . S . :
STANDARD COMMERCIAL TEST R » I
UNIT TO SHIP WET B,

2YEARWARRANTY1500HRUMIT R ) i ‘

***PAINT UNIT PUTTY WHITE™* INCLUDE DECALS AND BLUE STRIPE - - O _

*~ANNUNCIATOR PANEL""* .

SHOP ORDER #: 14002 MEM #: - 800815 - = - - QTYPER QTY | O
ITEM # DESCRIPTION . um UNIT  ISSUED
100151 - COMPLETE CONTROL PANEL . EA 1 o

Vi B
32007 . ' BREAKER CIR 400A 240V 3P “*SP . EA 1 o
. TJDAT2400WL . .

35070 ' SWITCH TEMP 55F 1/2 NPT NC STD LWT SWITCH EA 1 0

35088  SWITCH TEMP 215F 6A NO /8" NPT STD PSD SWITCH . EA 1 0
TTF2A-215R

35198  VALVE BALL 3/4° NPT BRONZE W/TEFLON SEAT, USE AS STANDARD EA 2 0
28-8620

39548 = HEATER TANK 3000W 208V 1PH HORIZONTAL KIM W/THERMOSTAT EA 1 0
CL130810-000

40509  RACK BATTERY UNIT MTD 16" OAL HOLDS 30H BATTERIESTISP, - . EA 1 0
204-109

41709  TRANSFORMER CURRENT 500:5 600V 125VA SEC™SP -« .. EA 3 0

42820  BLOCK FUSE 3P 600V FOR 13/32" X 1 1/2° FUSES EA 1 0

42828 FUSE 10A 600V JX6-10 . R EA 3 0

KTK-10 . ,

44320 CLAMP MUFFLER 3" **SP EA 1 0
WALKER #35794 !

44323  CLAMP MUFFLER 4" **SP R EA 1 o0
WALKER #35752

44404  ELBOW.TUBING 4" ID-OD 90 DEG **SP EA 1 0
WALKER #41005/320289 .

44982  ENCLOSURE BKR NEMA 1 TJ400S ORDER W/INEUTRAL BLOCK TNIA400 EA 1 o . .
e ®)

45205  CAP RAIN VERTICAL/HORIZ. 4™SP FITS 3 12" PIPE & 4 TUBING EA 1 o
FB5345 :

45220  FLANGE ANGLE RING 5° LD. P EA 1 .0

45641 FLEX FUEL SS BRAIDED OAL 13- 1 172~ NPT X 1 1/2° NPT EA 1 0

45000  SENDER GAUGE PRESSURE 0-100PSI USE W/GAUGE 42919**SP EA 1 o
411K

45973 SENDER TEMP 100230 OEG F ¥8" NPT USE WIGAUGE 45974 T 1 0
DATCON# 02079-02 7

46000  SOLENDID START 12VDC ~SP EA 1 0

46010  VALVE'SOLENOID 1 1/2°NPT 12VDC USED ON GAS UNITS &~ = . EA 1 0
8215870 )

46110 SWITCH PRESSURE 20PSI 10A SPDT 1BNPT STD OIL PSD SWITCH EA 1 0

" SM:2C-20F/309 (GOLD CONTACTS)

46114 . SWITCH TEMP 225F 6A NO 1/2NPT STD TEMP SHUTDOWN SWITCH EA 1 0
TTF1AI225RIGG

46115  SWITCH PRESSURE 15PSI 10A SPDT 1/8* NPT STD OIL SHTDWN SWITCH EA 1 0
SM-2C-15F1298 (GOLD CONTACTS) i

45900 MOUNTlVIBE 1 1/4” ISOPRENE W/ 5/16-18 X 9/16" STUD FOR PANEL T EA 4 0
3105754400 : )

46906  MOUNT| VIB PAD 2 X 10 X 1/4 'SP EA 6 0
105-1661 SEND LOOSE . -

46987 " MOUNT| VIBE 1" NEOPRENE W/ 1/4-20 X 1/2 STUDS FOR PANEL EA™ 4 0
1362-162 .

47428  ELBOW,PIPE 90 DEG 1 1/2* SCHED 40 THREADED EA 1 0

65010  VALVE OIL DRAIN 12MM-1.75 USED ON GM ENGINES*SP EA - 1 0
F-107-N o o

69028 COVERIBASE 3" LIFTING HOLE 4 X 4 16 GA™'SP EA 4 0 ‘

1051393

Friday, June 27, 2003 Page 2




L 1

{ SHOP ORDER #: _ 14002 ITEM #: 800815 - QTY PER - QTY
D IMEM# DESCRIPTION .UM UNIT  ISSUED
70380 HINGE TORPEDO LH JONES# HO080 STD ON ALL HOUSINGS **SP EA 6 0

26808 AUSTIN oo
70381 HINGE TORPEDO RH JONES# H0095 STD ON ALL HOUSINGS**SP EA 6 o
26809 AUSTIN - \ o
@ 70407  SCOOP INTAKE FOR HSG-255 EA 1, 0
105-1614 . .
70408 SCOOP EXHAUST FOR HSG-255 EA- 1 0
105-1615
70763  ADAPTER 14MM X 1.5 TO 1/4 PIPE SEE BELOW FOR WHERE USED™"SP EA 1 0
USED FOR QST-30 OIL PRESS SW AND FOR JD 6068 FUEL SUPPLY :
71170 TANK COOLANT RECOVERY PLASTIC UNIVERSAL"SP EA 1 0
82300 CARQUEST# : -
71198  GENERATOR 431/6202 DVR2000 SAE 3 FLYWHEEL 11 1/2 12W *UL* EA 1 0
71793  BRACKET COOLANT REC TANK**SP FOR 3.0, 4.3, 5.7 & 7.4 (7T0KW) EA 1 0
105-1967 _
73375  ENCLOSURE WEATHER PROOF 120LX52WX60H HSG-255 = EA 1 )
73389 ENGINE GM 8.1LT 12V UMR WW GOV SAE 3 FW 11 172 TURBO- %3 EA 1 0
73418 BRACKET OIL PRESSURE SW MTG FOR ALL GM & ALL JD 6125AF/HF EA 1 0
105-2241
73470 INSULATION BLANKET EXHAUST FOR 12° OD BODY X 19 1/4°L**SP EA 1 0
FKAT-213-104
73488 HARNESS WIRING 8.1L GM (PGL) STD 45 SERIES PANEL EA 1 0
74430  ROD LATCH 34"LONG 5/16 DIA*™*SP CUT TO FIT USE WALATCH #74489 EA 8 0
312-34
75661 BRACKET MUFFLER SUPPORT 125KW 8.1LT GM *"SP EA 1 0
105-2566
75801 INSULATION BLANKET EXHAUST 18" FOR 2 1/2° OD TUBING EA 4 0
FKAT-213-110 USED ON 8.1L ENGINES :
75825  BAR BUS COPPER 1 5/8 X 7/8 USED ON 8.1L GM STARTERS EA 1 0
105-2330 . T i
75828  FITTING HOSE BARB REDUCING %8 ID X 5/8 ID HOSE EA B o
5463K227 =
75851 BRACKET ROOF SUPPORT PITCHED INTERNAL FOR HSG-105/355 CEA 2 0
1052323 : .
75858  NAMEPLATE FUEL SYSTEM DATA **SPCL™* FOR DTE GAS UNITS EA 1 0
SAME AS P/N 74879 BUT: "ENERGY NOW" (LOGO)
75859 PAINT "ENERGY NOW" GRAY (PUTTY WHITE) GL 5 0
F78W100
75879 DECAL "ENR 125" FOR ENERGY NOW UNITS 10" OAL EA 2 0
75935  SENSOR SPEED MAGNETIC (MSC) 5/8-18 X 3 7/8" LONG 'SP v EA 1 0
MSC P/N 401093-10
75952 FILTER AIR CLEANER USED ON GM 8.1L TURBO EA 1 (4]
75868  ADAPTER 28MM X 1.25 TO 1/2 NPT (MALE METRIC TO FEMALE PIPE) EA 1 ()
76212  BRACKET WATER HEATER MTG FOR 2500W KIM HEATERS™*SP EA 1 0
105-2408
76677 BASE HSD FORMED 120 X 52 8.1LT 8° RAIL FOR HSG-105/255 " EA 1 0
102-2465-A
76804  MUFFLER 4° EM SPACE SAVER 3~ SLEEVED INLET & 4" OUTLET ' EA 1 0
cPJS-04
77055  BRACKET MUFFLER MTG 13° 5" HIGH (125KW SP)  **SP** ST 1 0
105-179-24 :
77070  BRACKET CHARGER MTG FOR SENS BATTERY CHARGER (ALUMINUM) EA 1- 0
105-2614 DO NOT PRIME™ (ALUMINUM)
77141 SHIELD RAIN 4* EA 1 0
217028
77193  CHARGER BATTERY 12V 6A 120VAC SENS MODEL: FCA12-6-2411UA EA 1 0
FCA12-6-2411UA
77270  SHIELD HEAT FOR 8.1LT GM (LEFT SIDE) EA 1 0
. 105-2585 :
77271 SHIELD HEAT FOR 8.1LT GM (STARTER) EA 1 0

Friday, June 27, 2003

Page 3
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i{ SHOP ORDER #:| 14002: ITEM#: 800815 QTYPER ~QTY
' mems DESCRIPTION um UNIT  ISSUED
_ 1052585
77272 -} SHIELD HEAT FOR 8.1LT GM (REAR) : EA 1 )
47, 105-2587 o oo
77273 . SHIELD HEAT FOR 8.1LT GM (RIGHT SIDE) e . _EA 1 0 \
o | o
77274 SHIELD HEAT FOR 8.1LT GM (OlL COOLER LINE) EA 1 o
105-2589 '
77284 . LATCH FLUSH MTD FOLDING T-HAND 2 POINT USING LATCH RODS EA a o
77559 FOAM INSULATION KIT HSG-255 EA 1 0
HSG-255 KIT
77815 SENSOR WATER LEVEL "LEVELPRO" 1/4 NPT INTELLISENCE "W/DELAY" EA 1 0
‘' 3G8579-2 W/5-SECOND TIME DELAY Ee
oy b
L -

Friday, June 27, 2003 -
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'SHOP ORDER: 14002-1 : ITEM: 100151

COMPLETE CONTROL PANEL

ORDER COMPLETED
. .ary,

Qry

..~ DATE
STARTED .

.DUE

4 JOB#: 090118 1 0 06/10/2003  08/23/2003
: SHOP ORDER #: 14002 -- ITEM# 10015¢ =~ .. QTYPER. QTY
¢ MEM# DESCRIPTION um UNIT  ISSUED

@ 100157  ASY 12 LED LIGHT BOARD 12/24V FOR 12 WIRE LIGHT BOARDS ONLY BT - 1
, . O
100374  ASY ANNUNCIATOR 16LT 2 WIRE SURFACE MTD EA" 1 1
o ‘ . i OF e »: - _—
. 35030  SWITCH PUSHBUTTON 3A 125V NO RED USED W/ 12 LED BOARDS CEATT 1 1
35054  SWITCH AMIVM 4 POS STD AM/VM SWITCH EA 1
_ ' R :
35064  RELAY VOLTAGE 12/24V OVR/UNDER HILW BAT RELAY FOR 50SER PNL ~ EA 1 ;
35083  SWITCH SPEED SM124S . oL EA 1 1
35125  SWITCH ENG CONTRL AUTO OFF MAN USED ON 50 SERIES PANELS EA 1 1
~* M221US1A1757-05 **
35008  SWITCH PUSHBUTTON 3A 125V NC BLACK USED W/ 12LED BOARDS EA 1 1
40218 ALARM BUZZER 12-24VDC STD PANEL ALARM SONALERT - EA 1 1
403039  METER AMP AC 0-500 3 1/2° 2% 90 DEG EA 1 1
250-340LSSF
42703  METER FREQUENCY 55-65 120V STD 3 1/2 90 DEG DIAL TYPE 60HZ EA 1 -1
254350ANAN
42806  HOLDER FUSE 20A 1P PANEL MTG FITS TYPE AG FUSES*'SP’ EA 1 1
342828L )
42019  GAUGE PRESSURE OIL 2° 0-100PS| USE SENDER 45800 EA 1 1
DATCONS 100174
43907  LIGHT PANEL HOOD THREADED STD W/PANEL LIGHTS EA 2 2
43910  BULB LIGHT 12VDC MINI BAYONET STD PANEL LIGHT BULB 12V~ . ‘EA 2 2
@ 45530  RELAY 12V DC 2PDT 10A USE W/ SOCKET 45534""SP EA 2 2
45534  SOCKET RELAY 3PDT 10A 11 PIN SPADE**SP SRS “EA - 2.0 2
45800  METER HOUR 8-32VDC 2 1/2° 6 DIGIT RTM KL STANDARD EA . 1 1
85371 .
45974  GAUGE TEMP 100-240 DEG F ELECTRIC 2 4/8° SENDER 45973 EA 1 1
DATCON# 100683
46133  SWITCH TOGGLE 2POS 6A 240V FOR PANEL LIGHTS ETC EA 1 1
47004  METER VOLT 0-300/0-600 AC DUAL 0-300V MVMT 3 1/2 2% 90 DEG EA 1 1
250-344RXRX7JAR
55302 FACE PANEL 50K STANDARD SEE BELOW FOR NOTES EA - 1 1
804473 . ‘
55302P POWDER COATING FOR PN 55302 50K PANEL FACE EA 1 1
55305  ENCLOSURE PANEL 45K & 50K STANDARD TO INCLUDE BACK PLATE EA 1 L
105-1330 & 105-1330-1 :
55305P POWDER COATING FOR PN 55305 45/50K ENCLOSURE EA . 1 1
58431  HARNESS WIRING STD 50 PANEL EA 1 1
818138
73385  KNOB PULL BLACK PHENOLIC THREADED INSERT 8-32 EA 1 1
73506  FASTENER 1/4 TURN OVAL HEAD USE ON CSA PANEL DOORS EA 1 1
84-50-080-10 OVAL HEAD W/ SLOT USE ON CONTROL PANELS FOR ALL CSA APPROVED UNITS
74063  TRANSFORMER ISOLATION (STD) **STANDARD FOR CONTROL PANEL** EA 1 1
74997  METER VOLT DC 10-16 2° 2% 90DEG EA 1 1
VP0128
@ 76231 LABEL FOR PANEL FUSE (10 AMP) SEE BELOW (UL) EA 1 1
76718  LABEL "DANGER HIGH VOLTAGE" 1.125" X 1.875" (UL) EA 2 2

Friday, June 27, 2603
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SHOP ORDER #: | 14002 - - - ITEM#: 100151 QTYPER QTY |-
CIMEM#E DESCRIPTION UM UNIT  ISSUED |
" 68417 -7
77123 BOOT N_SUI,ATOR'EOR SCREW TERM, USED ON SCREW TERM. ON METERS EA . 7 7
, 5102 i - .
77365 PROTF?CTOR TERMlNAL STRIP *SP* FOR 45/50K PANE.S EA 1 1
105-2612 s Ul T - .
90153 CONTROL ENG 12V KASSEC COMP STD ENGINE CONTROL EA 1 1
SHOP ORDER: 14002-2 ITEM: 100374 'ORDER COMPLETED DATE
ASY ANNUNCIATOR 16LT 2 WIRE Qry ary STARTED DUE
- JOB #: 090118 SURFACE MTD 1. 0 .05/28/2003  06/09/2003
SHOP ORDER #: | 14002 ITEM#: 100374 - QTYPER QTY
ITEM# . - DESCRIPTION UM UNIT  ISSUED ;
35030  SWITCH PUSHBUTTON 3A 125V NO RED USED W/ 12 LED BOARDS €A 1 0
36008  SWITCH PUSHBUTTON 3A 125V NC BLACK USED W/ 12LED BOI}RD'S . EA 1 -0
38004 LABELISTD 16LT ANNUNCIATOR (UL) ) . EA 1 0
7009-2
* 40218 °  ALARM BUZZER 12-24VDC STD PANEL ALARM SONALERT EA 1 0
40827  CONNECTOR WIRE MALE PLUG 4 PIN .06 EA ) ()}
40828  CONNECTOR WIRE FEMALE PLUG 4 PIN .06 e *EA o "~ o
40829 CONNECTOR WIRE MALE CRIMP 062 £A )} 0
40830  CONNECTOR WIRE FEMALE CRIMP 062 EA 0 o
40831 LABEL/ANNUNCIATOR 2 WIRE "EA 1 0
R&D l'REMOHOK OWG .
41817 LEDREDSUPERBR]GHTDIFFUSEDUSED[N4&12UGHTBOARDS L EA 12- 0
41978 . :FACE ANNUNCIATOR 12 LED SURFACE MOUNTED STANDARD “EA” 1 0 -
4804—169—20—1A : i
. 41978-° POWDER COATING FOR PN 41978 12 LED SURF. ANNUNCIATOR FACE , " EA 1 0 :
' 43101 - Bbx H{\NDY SCREW COVER 10X8X4 LESS KNOCKOUTS EA 11 (4]
. i ASE1084NK
46539  BLOCK TERMINAL 4PT PCB MTG USED ON ISOLATION XFORMER ao EA 2 0
70458 CABLE FLAT RIBBQN IDC USED ON 2 WIRE ANNUNCIATORS - EA 1 0
71792 BOARD PC 16 LIGHT W/2 WIRE MOD USED IN 50K PNL W/2 WlR_E ANN - EA 1 0
90147 BOARL? PC TRANSMITTER 2 WIRE ANNUNCIATOR EA - 1 4]
800-179 ****RECEIVING DEPARTMENT**** *"*BRING TO PAN& DEPT“' ***"P4" CONNECTOR & "U8" CHIP
90147 BOARD PC TRANSMITTER 2 WIRE ANNUNCIATOR EA 1 0
MUST BE INSTALLED PRIOR TO ADDING INTO INVENTORY*"
80150  BOARD PC RECEIVER 2 WIRE ANNUNCIATOR EA 1 0
PRIORITO ADDING TO INVENTORY™
90150 ' _BOARD PC RECEIVER 2 WIRE ANNUNCIATOR EA 1 0

800-170 "'RECENING DEPARTMENT™™* ***BRING TO PANEL DEPT™**** ***U9" CHIP MUST BE INSTALLED

7

Friday, June 27, 2003 77+
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, Englneenng Data and Proposal SRR
ThJS proposal has been prepared spec1ﬁcally for

'DTE ENERGY TECHNOLOGIES& o

“Energy Now § ubmittal
Pro]ect Dobson c/ o Cellular One

- It contams all the ‘necessary hterature drawmgs and component
' | mformaUOn for the followmg eqmprnent

(1) 8 1L Engme, Model ENRNL13OFPG4
L. 125 kW, 156.3 kVA, 3Phase |
~ 120/208 Volt, .8 PF, -
60 Hz, 12 Leads, 1800 RPM,
Energy Now Natural Gas Engme Generator Set
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A HISTORY OF MEETING
INDUSTRY’S NEED FOR POWER

Since 1952, Katolight generator sets have been helping customers meet their need for
{| reliable power for communications, hospitals, government installations and a myriad of
other industrial applications. : : ' :

Katolight began its dependable power story by serving agribusiness in the heart of the
Midwest farm belt. Now Katolight generator sets can be found in thousands of places
around the world, such as the National Institute of Health in Washington, D.C., the
Beijing Newspaper in China, Telesat-Satellite Communications in Macau, Bonneville
Power Authority- of Oregon and Washington, and -in hospitals, factories and
government installations across the United States.

Katolight provides generator sets that meet the growing demands in the industrial,
government, commercial and-agricultural markets. Katolight's technical knowledge in
the field of standby power generation has led to the development of diesel and
gaseous powered generator sets used in these markets throughout the world.

The widespread acceptance of Katolight equipment reflects its reputation for quality
and reliability in design, manufacturing and service. Katolight Corporation places great
‘Hlvalue on the establishment of long-term relationships -with its customers. This is
evident in our superior level of technical support and our emphasis on customer
service. :

Katolight Corporation has a great deal of successful experience in projects involving
the development of generator sets to meet critical spedifications. Much of this
equipment has been produced to strict government performance and construction
spedifications. Katolight can design, produce and test engine-generator sets to
demanding quality and performance requirements.

| Katolight Corporation also produces commercial engine-generator systems. This
product line uses air and liquid cooled diesel, natural gas and liquid petroleum gas
| engines in sets ranging in size from 5 kW to 2000-kW. Commerdial systems feature
| standard or special controls, as well as components and switchgear to meet_spedific
user standards and requirements. Katolight'generating sets are designed to satisfy
utility or spedal purpose applications. h -

Katolight Corporation currently operates out of over 140,000 square feet of
| manufacturing and office space with more than 150 employees and a national and
international distribution network. Our customers continue to benefit directly from our
years of experience and flexibility. - ' '

<XPO-WWWIT =HIOHrFO=HPX

100 Power Drive
Mankato, Minnesota USA
Phone: 507-625-7973/Fax: 507-625-2968
www.katolight.com
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' This Performance Assurance Certification provided by Katolight® Corporation certifies that each
model and every production unit will reliably produce its rated output with all accessories with the
selected fuel.

Katolight® Corporation throughout its history since 1952 has always tested all equipment to the
maximum. Certified tests for all units are on file for review and reference. :

= Katolight® Comporation Performance Assurance Certification is the most complete and
extensive testing in the engine-generator industry and has always been the standard test
performance of Katolight® Corporation.

O

= Torsional vibration analysis is necessary to assure reliable performance and to prevent
catastrophic failures. The analysis verifies compatibility of the engine-generator.

i
i
|
i
i
i
|
|
i
i
|
i
_ i
= Unit operational general vibration analysis is also 'performed to eliminate fatigue failure of l
medical components. Noise level is measured at specified distances to provide data to meet |
noise level regulations. 1

« Al models are tested under short circuit conditions at zero power factor and specific power :
factor to exceed the most severe load conditions. All models are designed, selected and tested i

i

i

i

i

i

i

|

i

|

to withstand the mechanical and electrical stresses of line to line short circuits. Properly
designed engine-generator systems will not be damaged by short circuits.

= Each Katolight® Corporation model is supported by extensive temperature rise testing. This
insures continuous operation at rated load. All generators have NEMA class H insulation or
better. Continuous heat run tests for each model using thermocouple hot spot detectors to
verify each generator design. ' :

= Voltage and frequency transient measurements verify operational model performance of all
major components, engine, generator, regulator, and governor.

100 Power Drive * Mankato, MN 56001
507-625-1913 » Fax: 507-625-2868 ¢ Internet: btty.//wwv Katofig




The Standard Unit Will Include:

Full rated load at PF and maximum load, to

verify engine|power, overload and maximum:

capability.

KVA, kilowatts, amperes, voltage, freq&ency, -

and voltage transients at 1/2 and rated load
frequency at:[no load, full foad rated and -
maximum output.

Regular range (adjust), phase sequence,
phase voltage balance.

Stator and exciter field resistance.

Insulation teslt, generator field, exciter
amature, exciter field, generator amature or
stator.

Dielectric test, generator field, exciter O

- armature, exciter field, generator armature or

stator.. - .. -
All safety shutdown and automatic controls.

Lube oil pressure (if applicable), water
temperature (if applicable), battery charger (if
applicable).

Heaters, jacket water and/or lube oil, starting
aids. ' ’

Accessories (annunciator panel, chargers,
pumps, transfer switches:as:supplied).. .. . .

Standard testing includes portions of MIL-STD-705: Katolight® Corporation has performed

complete MiL.

installations.

301.1b-  Insulation Resistance Test.

302.1a-  High Potential Test.

401.1a-  Winding Resistance Test.

410.1a-  Open Circuit Saturation Curve Test.
503.1b-  Startand Stop Test.

505.2a-  Overspeed Protective Device Test.
507.1c-  Phase Sequence Test (Rotation).
508.1c- Phase Balance Test (Voltage).

-STD-705 testing for many critical, precise power, government and military

MIL-STD-705 METHODS ' j O

510.1c-  Rheostat Range Test.

511.1c-  Regulator Range Test.

511.2b-  Frequency Adjustment Range Test.
513.2- Indicating Instrument Test (Electrical).
515.1a-  Low Oil Pressure Protective Device Test.
5152a-  Overtemperture Protective Device Test.

"~ 516.1- Controls, Direction of Rotation.

640.1c- Maximum Power Test

Application pelrformance is certified by Katolight for every unit manufactured. Our company's
philosophy and performance are regularly reviewed to insure continuity of the program and
conformance with National and other codes or regulations affecting generator systems such as -
NFPA 99 - Hehlth Care Facilities, NFPA 70 - National Electrical Code, NFPA 110 - Emergency and
Standby Power Systems, State of Pennsylvania Department of Labor and Industry. :

Every generator system application is unique. Design, manufacture and testing must be adapt_able

to the continuous variable and unique characteristics of each application.

All Katolight® Corporation equipment is designed, built and tested to this standard. - O

H .
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ENRN130F*G4

130 KW @ 60 Hz.

Stand-By Power

rE_

% DTE Frnergy Technologies

110 KW @ 60 Hz.

Prime Power
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Energylnow’s reciprocating engines include Energyjnow supplies a broad range of
high-efficiency diesel and natural gas units accessories, fully integrated to our generator
ranging from 8-5,000 kw for a wide range of sets, to match any requirement worldwide.
commercial and industrial applications.
X Energy|now generator sets come standard with
Energy|now specializes in custom designing a 2-year, 1500 hour limited warranty. Optional
any application to meet the customers’ most warranty periods are also available, contact
stringent specifications. factory for details.
Each and every unit is factory tested. This can This model accepts 100% of nameplate rating,
eliminate costly startup and installation delays. per NFPA 110. ’
Natural Gas Natural Gas
Power Standby Ratings Prime Ratings
Model# | Voits | Hz | Phase | Factor | Amps | kWI/KVA | Amps KW/KVA - Connection
__ENRN130FRG4 | 277/480 | 60 3 0.8 195 130/162.5 165 110/137.5 12 LEAD HIWYE
ENRN130FPGA | 1207208 | 60 3 0.8 451 130/162.5 382 1101375 12 LEAD LOW WYE
\ ‘(130FJG4 120/240 | 60 3 0.8 30 130/162.5 331 110/137.5 12 LEAD HI DELTA
4 130FNG4 | 347/600 | 60 3 0.8 156 130/162.5 132 ~ 110137.5 4 LEAD WYE
ENRN130FGG4 | 120240 | 60 1 1.0 521 125125 458 110/110 12 LEAD ZIG-ZAG
ENRN130FDG4 | 120/240 | 60 1 1.0 521 1265/125 458 110/110 4 LEAD

DTE Energy Technologies Inc. 37849 Interchange

Drive Farmington Hills, Michigan 48335 (877) DTECH-11 www.dtetech.com

Form 130G/1102
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energyl I‘IOW_. ~ENRN130F*G4' -
| NG Gen-Set Q

STANDARD EQUIPMENT

CONTROL PANEL ’ - ENGINE (cont.)

- Mode! #45 contro! panel . ) - Govemor — Electric Isochronous
- AC voltmeter, 3'/;", 2% accuracy - Base - formed stee! ’
- AC ammeter, 3';", 2% accuracy - Flywheel & Endosure
- Combination VM/AM selector switch, 4 position : - Charging altemnator - 12V
- Frequency meter, 3',°, 55-65 Hz. v ~ - Battery box & cables
- Vibration shock mounts (4) _— - Flexible fuel & exhaust connectors
- Engine contro! - KASSEC-12 VDC, with cydlic GENERATOR
cranking timer - - _AC.G tor
- 4 engine shutdowns with separate failure lights . . -B . loss desu
* High water temperature - ; ] Smgie i gn
. ELown gmog pgr&ssu‘ e rspree ed ) - Direct connection with flex plate
* Enginé overcrank - -'Class H insulation
. [ -Allmodeismanufacmredmrmet NEMA MG1-22.4 and
- Engine gauges - 7 CSA standards
. sva;gry! volE “tmep e ratgre - Telephone influence factor is well within NEMA standards
* Ol pre! -Wavefonndevahmfactcmsnomoremans% well within
R . NEMA standards
* Running time meter - 5 digits - Harmonic content is 3.0% maximum
-3 mmm{d‘ - Permanently fubricated ball type bearings
. - Generator is self-ventilated
ENGINE T - Drip-proof construction
jgu“ deaner o . : VOLTAGE REGULATOR -
B Fuﬂl ﬂowl oil filter ] : - Voltage adjust rheostat
! - - EMI filter {Intemal Eledrormgneuc Interference) -
- Jacket water pump . -Und pro O
: TEZ'\aust: m;nrfold ~dry. ) - Overexcitation protection
- Blower fan & fan drive - - Fully encapsulated R
X ' - Regulation - 1% -

- Radiator - unit mounted
- Vibration isclators - pad type
- Electric starting motor - 12V

yr———y
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0
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== : = —
fo — —79 5/8 - — , .
Drauﬁngahoveforﬂlustaﬁmpwposesorﬁy.Basedmstandauopenpwmmtgamaux.ungﬁsmyvmywimomavwzges. -
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"~ ENERGY|NOW

@ ENGINE TECHNICAL DATA

‘ENRN130F*G4

NG Gen-Set

60 HZ
MOGEL: ....onvemeereeereeccereneneanreneenas 8.1L Turbo
TYPR: cercreccnirermsrssrerentsnscscacnsasnsasnaes 4-Cycle
P Tt 7e1 ORISR SRR TS Turbocharged
Cylinder Arrangement: : o '
NIV A1) LAV 2 /v SRS e erreraees

Bore- in. (cm) x stroke- in. {cm):..

Compression Ratio:........c..........
RAtEd RPM: ...oeeeemeeeceeeceenaieinnnenesenees .
RALNG.....0oovvermesrerereecssenssesssermssesss s snesserse st nass st Standby ....ccccoveerineenes Prime
BMEP: psi (kPa): . . .... 166 (1,145). ... 149 (1,027)
Maximum Power at Rated RPM — bhp (KW)...oooreroiineecnes 210 (157) .... 183 (136)
INSTALLATION DATA*
Exhaust System
Gas Temp. (Stack): °F (°C) 1,480 (804) 1,329 (721)
Gas Volume at Stack Temp.: CFM (M2 /Min).........coveeverrenees 1,245 (35.3) 1,176 (33.3)
Maximum Allowable Back
Pressure: in.H,O0 (kPa) 27.2 (6.8) 27.2(6.8)
Emissions — HC: gmp-hr. . CIF CIF
Emissions - CO: g/hp-hr. CIF CIF
Emissions - NO, gmp-hr ..CfF CIF
Cooling System
Ambient Capadity of Radiator:  °F (°C) 117 (47). 120 (49)
Maximum Allowable Static
Pressure on Rad. Exhaust in. HO (kKPa).....oo.oreeeremnecucrennces: 0.5 (0.12) 0.5(0.12)
Water Pump Capadity:  gpm  (iUMiN)......o.omrecccmmesnnnrennnns 40.9 (154.8) 40.9 (154.8)
Heat Rejection to Coolant BTUM (KW)i...oooeersveneensnecsenes 5,128 (90) 4,667 (82)
Heat Radiated to Ambient: BTUM (KW): ceomreeeeennnd 4,603 (81) 4,185 (74)
Air Requirements
Aspirating: CFM  (m®/min) 369 (10) 332 (94)
Air Flow Required for Rad.
Cooled unit: =~ CFM (m’/min) 14,250 (404) 13,471 (381)
Air Flow Required for Heat
Exchanger/ Remote Rad.
Based on 20°F Rise (0 =V 1(303/11:11) DO 12,787 (362) 11,625 (329)
Fuel Consumption: (NG-1000 BTUA® / LP-2500 BTUIft’) NG : NG
At 100% of Power Rating: f®/mr (m*Mmr) 1,591 (45).. 1,562 (44)
At 75% of Power Rating: fmr  (m>nr) 1,234 (35) 1,212 (34)
Al 50% of Power Rating:  f/hr  (m¥hr) 1,087 (31) 1,068 (30)
Sound Level Data #
Sound Level at: Full Load No Load Full Load No Load
23 ft (7m) opu w/ critical grade muffler (dBA) 89 86 88 85
23 ft (7m) Sound Attenuated Endlosure (dBA) 82 80 80.: 79 .
Dimensions & Weight Remote Radiator System
Length: in. (cm). 81.5 (207) Connection sizes:
width: in. (cm) 34 (86.36) Jacket Water Radiator Inlet  in. (cm)............ 2(5.1)
Height in. (cm) 56.25 (143) Jacket Water Radiator Outlet in. (cm)............ 2(5.1)
Weight (dry): Ib. (KG) --erveroreererssereeeense 2,330 (1,057) Static head allowable
Liquid i . Above engine ft HZO (KPa) ....coveeemveciceinnnns 17 (51)
Total il System: gat (lit).....cccoocoeecriecniinnns 2.1(8.0) Total system friction pressure
Engine Jacket Water Capadity: ga! (iit)....... 3.6 (13.7) Max. allowable psi (kPa) CIF
System Coolant Capacity: gal (it) ............. Heat Exchanger System
Fuel Inlet Connection sizes:
Fue! connection size: Jacket Water Heat Ex. Inlet  in. (cm).......... 1(2.54)
Fuel supply pressure Jacket Water Heat Ex. Outlet in. (cm).......... 1(2.54)
in H,O (mm H0) 7-11 (178-279) Water Consumption
Electrical System @60°F (16°C) gpm (IH/MiN) ......ccomcmmncrinrrnaineess 25 (95)
Electric Volits DC 12
O Cold Cranking Amps
under 0°F (-17.8°C) ...1,160

“Installation data based on 480 voit, 60 HZ. Application and open power unit.
# For sound level readings with other enclosures, please contact factory.
Sound leve! data acquired paT&dMeﬂndSAEhOM.kstaﬂaﬁmfadmsmﬂs&teMﬁasmaﬁedsaMleve!&

Deration Factor: Altitude: Derate: .5% per 328 ft (100m) above 4,921 ft (1,500m

). Temperature: Derate: 2% per 18°F (10°C) above 77°F (25°C).




OPTIONS

Control Pane
”NOTE#455en&scontrolpane!tsstandardonaﬂumts see
page20fspecsheetforstandardfeaunes
2 Model#458en% Control Pane| Options

2 Emergenqstopbum)n )

2 Alannbunerwrthsﬂenangswrtd\

2 Awaﬁaryrelayfordrycontacts(Zrnax)

2A separahe low water level light is optional

2 Hooded panel lights (2) and on/off switch

2 NEMA 12 Panel Face -

2 Additional LED [ights (4 max.) One or two of

the following conditions may be indicated:

unit not in auto
" low fuel level '
ow water level -
low water temp.
EPS supplying load
_pre-alarm oil
~ pre-alarm temp.
charger matfunction
2 Mode! #50 Series Control Panel

pane!exoeptforﬂ\eseaddedfeaum

2 Hooded pane! lights (2) and on/off switch

2 4 Engine shutdowns

2 12 light engine controd package meeting

) NFPA-110 requirement

2 Repeﬁtrvealannbuzzerands‘lenangswutdl

2 Lrghtandalannmtot&st

#SOSERIESOPTIONS

2 Emergenwstopbutton

2 Add"rbonal space for one 3'/, meter

2Amaharyrelayfordrycontacts(2max.)

2 Aseparate low water level light is optional

2AddrhonalLEDli¢:S(4max)0netofmu
addnbonalcondibonsmaybemdnmhed
cushomertospeafy

2 NEMA12PanelFace

2 Model#GOand#SOSwasCushnContolPanels
- ItmaybenemsarytouseaGOorBOsenes
conb'odpanelmcenamumtswherenumerous
options are required. _
2 Microprocessor Control Panel- KDGC

GEN-SET OPTIONS

Cooling System
2 Remote Radiator
2 High Ambient Radiator
- 2 Heat Exchanger Cooling
" 2" Radiator Duct Flange

STANDARD FEATURES: same as #45 series control

Fuel System
2 Fuel Strainer . - L
2 Dual Fuel ‘ -
Manual Change-over
Auto Change-over
Exhaust System
2 Residential Grade Muffler
2 Critical Grade Muffler -
2 Hospital Grade Muffler
2 Rain Cap
Engine Electrical System
2 Battery .
Lead-Acid :
- Nicad '
2 Battery Warmer Plate
2 Battery Rack
2 Battery Charger
- Automatic
Trickle
Mounted & Wired
Generator
2 Main Line Circuit Breaker
Shunt trip -
Auxiliary switch
2 PMG Excitation & DVR 2000 Regulator
2 Space Heaters 120/240 voit
2 Special Testing -
2 Additional Temperature Rise Generators Available
(80°C, 105°C, & 130°C) ‘
Additional Optional Equipment
2 Spring vibration isotators
2 Qil Drain Extension
2 Endosures
Sound Attenuated
Weather Proof
Aluminum )
Interior lights AC or DC
Foor Plate
2 Jacket Water Heater
2 Crankcase Oil Heater
2 Remote Annundiator
2 12 Light Annunciator
Flush Mounted Ul e
Surface Mounted )
- - 4 additional lights, if needed
2 Export Boxing .
2 Warmranties

2 Year - . . o

5 Year
2 Operating instructions under plexr-giass
2 Service indicator light
2 Wind rated endlosure

DTE Energy Technologies Inc. 37849 iInterchange Drive Farmington Hills, Michigan 48335 (877) DTECH-11 www.dtetech.com
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Generator Ratings
A Subsidiary of Regal-Beloit Corporation

ISO 9002 Certified

GIMARATHON'

IR 5 to 430 (60 Hertz)

Bl 5 to 420 (50 Hertz)

ElLEcC T RIC

s

Power Generation for the 21st Century




Q
INnNnovation

Proven top performers in every respect, MAGNAPLUS® generators
E : : offer powerful performance, reliable power generation, and easy
installation. With a full range of voltage regulator configurations,
S MAGNAPLUS?® provides application flexibility to meet unique install-
ation requirements. Ruggedly constructed with solid state technology,
Marathon’s SE350 voltage regulator, included with ail standard equip-
ment, is a solid performer.

MAGNAPLUS?® offers a field-adaptable, permanent magnet generator,
coupled with the PM300 or DVR®2000 voltage regulator, for installations
requiring fault current support or for applications utilizing distorting
loads. These regulators enhance generator performance and offer
additional features, meeting the needs of the most difficult applications.

These unique design features make MAGNAPLUS®
the ideal géneral purpose generator for standby and
prime power markets such as: o
* Agricultural
* Marine
» Commercial
* Construction
* Rental Markets
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Marathon Electric:
The Experts
in Your Field

-‘As an independent manufacturer with -
more than fifty years of experience as
a leading supplier to the generator
market, Marathon Electric is dedicated
to designing and manufacturing the
highest quality electrical products.

Marathon’s commitment to long term
customer support and an intensive
product development program means _
'you get more: )
« Design & Application Experience
. » Advanced Testing Facilities
e Technical Subport Staff
» Broad Product Line
* Availability

430 Frame with oversized conduit box

Your Independent
Generator Source

GIMARATHON'

ELEC T RIC




MAGNAPLUS

60 Hertz = 120 Voit* or 1207240 Volt
Single Phase = 1800 RPM
12 Leads « 40°C Ambient
kW Continuous Duty kW Standby Duty
Model Class F 105°C Class H 125°C Class F 130°C Class H 150°C
Number 0.80 P.F. 1.0P.F. 0.80 P.F. 1.0P.F. 0.80 P.F. 1.0P.F. .| 0.80 P.F. 1.0P.F."
281PSL1500 36 55 3.8 T 57 38 - 58 4.0 6.0
281PSL1501 45 6.8 48 71 48 7.2 5.0 75
281PSL1502 6.0 8.0 6.2 8.5 6.3 8.6 6.6 9.0
282PSL1503 7.8 10.0 8.1 11.0 8.2 11.0 85 12.0
282PSL1504 88 120 9.3 12.5 95 13.0 10.0 135
282PSL1505 10.0 14.0 11.0 15.0 11.0 15.5 12.0 " 16.0
283PSL1506 125 - 17.0 14.0 18.0 14.0 18.5 15.0 20.0
283PSL1507 14.0 18.0 15.0 20.0 15.0 .20.0 16.0 215
284PSL1508 17 22 20 25, 20 25 21 27
284CSL1542 23 - 29 24 32 24 32 27 33
361PSL1600 25 31 27 T 34 27 34 30 36
361PSL1601 30 40 32 43 32 43 35 45
361PSL1602 33 45 36 50 36 50 . 38 52
362PSL1604 44 | - s5 48 60 48 60 50 65
362PSL1606 48 - 60 53 66 53 66 55 70
363PSL1607 55 70 60 75 60 75 63 8o |
431PSL6202 g0 - 115 g5 120 96 121 100 31 92577
431PSL6204 100 125 106 133 107 135 110 140
431PSL6206 120 150 130 .165 132 166 135 175
431PSL6208 120 150 130 165 132 166 136 175
432PSL6210 147 185 158 200 161 - 201 165 206
432PSL6212 147 175 158 200 161 201 165 206
433PSL6216 175 220 190- 240 193 241 200 250
433PSL6220 175 220 190 240 193 241 200 250
MAGNAPLUS
60 Hertz = 120 Volt* or. 120/240 Volt
Dedicated Single Phase " = 1800 RPM
4 Leads - = 40°C Ambient
kW Continuous Duty . kW Standby Duty
Model Class F 105°C Class H 125°C _ Class F 130°C - Class H 150°C
Number 0.80 P.F. 1.0 P.F. 0.80 P.F. 10P.F. | 0.80P.F. 1.0 P.F. 0.80 P.F. 1.0 P.F.
281PSL1511 4.0 6.0 42 .7 6.5 427 - 6.5 4.4 6.8
281PSL1512 4.8 77 5.1 82 5.1 8.2 5.3 85
281PSL1513 6.6 10.0 7.0 10.5 7.0 10.5 7.5 11.0
282PSL1514 7.7 12.0 8.4 13.0 8.5 13.0 9.0 135
282PSL1515 11.0 17.0 12.0 18:0 12.0 18.0 12.5 19.0
283PSL1516 12.5 20.0 14.0 220 . 140 220 15.0 23.0
283PSL1517 17.0 25.0 18.5 27.0 18.5 27.0 20.0 30.0 -
284PSL1518 20 30 21 - 32 22 32 23 35
361PSL1611 26 .37 29 40 30 40 32 45
361PSL1612 33 45 36 - 50 36 50 40 55
361PSL1613 43 55 .47 60 47 60 50 65
362PSL1615 54 70 - 59 75 60 75 65 80
363PSL1617 58 - 90 66 100 66 100 70 105
431PSL6222 68 110 73 115 73 115 78 125
431PSL6224 S0 145 100 155 100" 155 110 -165
431PSL6226 100 155 110 175 110 175 115 185
432PSL6228 .145 195 155 210 155 210 170 225

* For Immllmlyservice.wemAVC&-'iA,aVR~4C,mastepuptmmtumwiththe$£350regu@aior.




60 Hertz « 1800 RPM
Three Phase = 0.8 Power Factor
12 Leads = 40°C Ambient
kW Continuous Duty kW Standby Duty
Model Class F 105°C Class H 125°C " Class F 130°C Class H 150°C
Number 480Y/240Y | 416Y/208Y | 480Y/240Y | 416Y/208Y | 480Y/240Y | 41 6Y/208Y | 480Y/240Y |416Y/208Y
281PSL1500 6.0 6.4 6.5 6.9 6.6 7.0 7.0 7.4
281PSL1501 7.5 8.0 8.1 86 82 87 8.7 9.2
281PSL1502 10.5 10.0 11.0 10.5 11.0 10.5 12.0 11.0
282PSL 1503 13.5 125 145 13.0 15.0 135 15.5 14.0
282PSL1504 15.0 145 16,0 155 165 . 155 17.0 16.5
282PSL1505 20.0 19.0 21.0 20.0 22.0 20.0 23.0 21.0
283PSL1506 23 23 25 25 25 25 27 26
283PSL1507 28 28 30 30 30 30 33 31
284PSL1508 32 32 35 35 35 35 38 37
284CSL1542 40 36 43 40 . 43 40 46 41
361PSL1600 45 40 48 42 48 42 50 45
361PSL1601 55 50 60 55 60 . 55 . 65 58
361PSL1602 65 60 70 65 70 ~ 65 76 68
362PSL1604 84 72 g0 80 90 80 g5 85
362PSL1606 96 g0 105 100 105 100 113 105
__363RSL1607 125 110 135 125 135 125 150 135
\431PSL6202 142 140 151 147 155 151 160 155
'437PSL6204 170 165 180 175 181 176 180, 182
431PSL6206 200 191 211 202 215 210 225 217
431PSL6208 211 203 - 226 --216 230 225 -240 227
432PSL6210 260 260 275 275 280 280 291 287
432PSL6212 275 260 300 276 300 280 310 300
433PSL6216 342 343 375 366 380 . 375 T 400. 387
433PSL6220 375 362 403 385 411 400 430 417
MAGNABLUS
50 Hertz ' & 1500 RPM
Three Phase = 0.8 Power Factor
12 Leads * 40°C Ambient
kVA Continuous Duty " kVA Standby Duty
Model Class F 105°C Class H 125°C . Class F 130°C Class H 150°C
Number a15Y/208Y | 380Y/180Y | 415Y/208Y | 380Y/190Y | 415Y/208Y | 380Y/1S0Y | 415Y/208Y |380YA90Y
281PSL1500 5.6 6.3 6.3 6.6 6.3 6.9 6.6 73
281PSL1501 6.8 75 75 80 75 8.3 8.0 88
281PSL1502_ 10.0 10.6 10.8 11.3 10.9 114 11.4 12.0
282PSL1503 12.0 138 13.1 138 138 14.4 14.4 15.0
282PSL1504 13.8 15.0 15.0 15.6 15.0 15.6 16.3 169
282PSL1505- 18.8 20.0 20.6 21.3 213 21.3 25 225
283PSL1506 225 231 25.0 25.0 25.0 25.0 26.3 26.3
283PSL1507 26.3 26.3 30.0 30.0 .30.0. .30.0 31.3 31.3
284PSL1508 31.3 313 35.0 350 350 - 350 375 375
284CSL1542 36.3 375 40.0 41.3 40.0 41.3 425 438
361PSL1600 45 44 50 45 50 45 53 50
361PSL1601 50 54 56 58 56 58 60 63
361PSL1602 60 65 65 70 65 70 73 75
362PSL1604 81 80 30 .85 30 85 g6 . 91
362PSL1606 g0 94 100 100 100 100 110 110
363PSL1607 113 113 130 130 125 125 133 133
431PSL6202 140 143 150 151 150 155 155 160
431PSL6204 165 166 175 176 176 180 183 185
431PSL6206 185 200 200 211 205 215 211 225
431PSL6208 206 210 225 225 225 230 235 235
432PSL6210 240 256 260 275 . - 265 - 280 275 230
432PSL6212 270 270 300 300 300 300 310 303
433PSL6216 320 345 350 370 360 376 375 390
433PSL6220 355 375 400 400 400 410 410 423




DimenSionS in inches and {millimeters)

All diﬁlensinhs are approximate.

Optional
Dripcover ~

F—— 365(914)

e

Optional Box (for 430 frame only)

e — -l

——— —— .

Refer to dimensicn section of the Genesator Catalog for full dimensional data.

Frame | A" | B BA c D |" E | 2F H P X Y z.
Size . ‘
281 | 1400 700 | 656 | 1595 [ 1375 | 625 | 500 | 800 | 1342 | 1856 6.86 3.50
_ (356) | (178) | (167). | (405) | (349) (159) | (127) | (203) | (341) (471) | (174) (89).
:28 2 1400 | 7.00 6.56 - 17.94 13.75 6.25 . 5.00 8.00 13.42 18.56 6.86 3.50
_ (356) | (178) | (167) | (456) | (349) | (159) | (127) | (203) | (341) | (471) | (174) (89)
283 14.00 7.00 6.56 20.44 13.75 6.25 5.00 8.00 13.42 . 18.56 - 6.86 -3.50
(356) | (178) | (167) | (519) | (349) | (159) | (127) | (203) | (34%) (471) | (179) (89)
284 14.00 | 7.00 6.56 22.44 13.75 6.25 5.00 8.00 13.42 18.56 6.86 3f50
(356) | (178) | (167) | (570) | (349) | (159) | (127) | (203) (341) | (471) | (179) (89)
361 16.00 | 9.50 7.00 24.88 17.35 7.00 7.00 9.00 18.19 27.85 12.44 3.52
(406) | (241) | . (178) | (632) | (441) (178) | (178) | (229) | (462) | (707) | (316) |- (89)
'362 16.00 | 950 | 7.00 28.50. 17.35 700 7.00 9.00 |.18.19 27.85 12.44 352
A (406) | (241) | (178) | (724) (441) (178) | (178) | (229). | (462) (707) | (316) (89)
363 - 16.00 | 9.50 10.50 3162 | 17.35 7.00 7.00 9.00 18.19 27.85 12.44° 3.52
- . | (406) | (241) | (267) | (803) | (441) | (178) | (178) | (229) | (462) (707) | (316) | (89)
431 21 .46 | 15.00 10.00 34.19 22.64 9.00 11.00 13.00 | 24.36 36.10 16.00 2.66
£(545) | (381) | (254) | (868) | (575) | (229) | (279) | (330) | (619) | (917) | (a08) | (e8)
43'”2 12146 | 1 5.00 10.00 37.69 22.64 -9.00 11.00 13.00 24.36 36.10 16.00 266
(545) | (381) | (254) | (957) | (575) | (229) | (279) | (330) | (619) | (917) | (408) | (68)
433 21.46 | 15.00 10.00 42.69 22.64 9.00 | 11.00 13.00 24.36 36.10- | 16.00 2.66
(545) | (381) | (254) | (1084) | (575) | (229).| (279). | (330) | (619) (917) | (408) | (68)

Please Note: Connection boxes shown are furnished as siandard produdt. Consult factory for oplional comnection boxes,

-

@Thﬁx brochure is printed on recycled paper
because Marathon Electric shares in the concern

Jor our environmenz.
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source of high quality
electrical power, specify . . .
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- MAGNAPLUS GENERATORS

Section 3600A
Page 1
Date: 10-1-98

)

Test Report No. WC1900

TYPICAL SUBMITTAL DATA -
Kilowatt ratings at 1800 RPM 60 Hertz 12 Leads
kW (kVA) 3 Phase 0.8 Power Factor Dripproof or Open Enclosure
Class B Class F - ) Class H
105°C @ 125°C @
80°C ® S0°C ® 95°C @ British 105°C ® 130°C O® British -125°C O 150°C ®
Votitage* | Continuous —onds' ABS Standard | Continuous | Standby | Standard | Continuous | Standby
240/480 | 125(156) | 131(164) | 135(169) | 142(178) | 142(178) | 155(194) | 145(181) | 151(189) | . 160 (200)
2301460 | 125(156) | 132(165) | 136 (170) | 143(179) | 143(179) | 155(194) | 145(181) | 152(190) 160 (200)
2201440 | 125(156) | 132(165) | 136 (170) | 143(179) | 143 (179) | 153(191) | 145(181) | 151 (189) 160 (200)
208/416 | 125(156) | 130(163) | 133(166) | 140(175) | 140(175) | 151(189) | 141 (176) | 147 (184) |  155(194)
190/380 | 115(144) | 120(150) | 123 (154) | 130(163) |  130(163) | 140(175) | 132(165) | 135(169) 145 (181)
® Rise by resistance method, Mil-Std-705, Method 680.1b. - @ Rating per BS 5000. o
Submittal Data: 240/480 Volts*, 187 kVA, 1800 RPM, 60 Hz, 3 Phase’
Mil-Std-7058B ) ’ Mil-Std-705B
Method Description Value Method Description Value
301.1b Insulation Resistance >1.5Meg| 505.3b Overspeed ' 2250 RPM
302.1a High Potential Test | 507.1c  Phase Sequence CCW-ODE ABC}
Main Stator 2000 Volts 508.1c Voltage Balance, L-L or L-N 0.20%|:
Main Rotor 1500 Volts| 601.4a  L-L Harmonic Maximum - Total - 5.0%|:
Exciter Stator - 1500 Volts (Distortion Factor) :
Exciter Rotor 1500 Voits| 601.4a  L-L Harmonic Maximum - Single 3.0%
PMG Stator NS**| 601.1c  Deviation Factor ' 5.0%
@ 401.1a Stator Resistance, Line to Line = TIF (1860 Weightings) o <50
High Wye Connection 0.0718 Ohms| 625.1c  Sustained 3 Phase Short Circuit Current ~
Rotor Resistance 0.598 Ohms High Wye Connection (3) 876 Amps
Exciter Stator 18.50hms| 652.1a  Shaft Current R <0.1ma
Exciter Rotor 0.116 Ohms — - Main Stator Capacitance to
PMG Stator -NS** Ground - 0.015 mfd
410.1a No Load Exciter Field Amps : _
at 240/480 Volts Line to Line 0.6 ADC Additional Prototype Mil-Std Methods
420.1a  Short Circuit Ratio 0.42 are Available on Request.
421.1a Xd Synchronous Reactance 3.08 pu|.
422 1a X2 Negative Sequence
Reactance 0.258 pu - Generator Frame 431
423.1a X0 Zero Sequence Reactance- 0.048 pu — ~ Type Ext. Voltage Regulated, Brushless
425.1a X'd Transient Reactance 0.183 pu - Insulation Class H
426.1a X"d Subtransient Reactance 0.175 pu - " Coupling - Single Bearing Flexible
- Xq Quadrature Synchronous - Amortisseur Windings } Full
Reactance 1.425 pu - Cooling Air Volume - ~ 1100 CFM
427.1a T'd Transient Short Circuit - Exciter ] Rotating
Time Constant ’ 0.048 sec. - Voltage Regulator SE350
428.1a T"d Subtransient Short Circuit o - Voitage Regulation 1%
Time Constant 0.005 sec. - " Sensing 1 Phase
430.1a T'do Transient Open Circuit )
Time Constant 1.34 sec.
432.1a Ta Short Circuit Time
Constant of Armature Winding 0.018 sec.
(3) Excitation support system or PMG required to sustain short circuit currents.
* Voltages refer to wye (star) connection, unless otherwise specified.
O ** Not supplied as standard equipment.
| . JMARATHON
mwmwwmwmm ;o w;m vz 600
PrintadinUSA. P 715-675-3311 Fax 715-675-8026



Section 36004 - MAGNAPLUS GENERATORS

Page 2

Date: 10-198 Basic'Model 431PSL6202 Test Report No.:WC‘IQ_DO o .
TYPICAL DYNAMIC CHARACTERISTICS
60 Hertz .
- - 1T
s‘ 8 -1 1 l E.:; 1 2037418V .
> 9D . 203741, a @ - - f
o = : . > M ] -
8 g — = 2407420 V-] 8 : . ] — 240/420V |
S y = — g E- - ] 1+
0 Lad===] 11 = 0 _ :
LOAD APPLICATION . LOAD REJECTION
30% T T 1] : , 30% | T T >
a T T 2081416V a sV T2 7
S 20% : < S 20%
g » g 2 2407430V
-y ] - v
S 1% P 2401480V S 10% -
3 4 B3 -
At - o
- = = . g
0% : : 1 Co% :
0 50 100 150 200 0 50 100 150 200
KW at 0.8 Power Factor o kW at 0.8 Power Factor
TYPICAL MO'I:OR STARTING CHARACTERISTICS
40% T T >
T —
208/ 416V - -
: [
o 0% - 2] 2407480 V
: EE====s Q
g > =
8 20% |- > '
s =5
O 4 N L~
= 10% o =
A1
0% :
0’ 50 .100 . 150 200 250 300 30 . 400 450
Locked Rotor kVA
. TYPICAL GENERATOR EFFICIENCY
100% 1y ' 100% 1y
’ E 2087416V E 2401480 v
‘8 os% 10 pt g 95 F1.0 pf
o K-J -
o T—1 o —
¥ S g -
. 90% : < 2 90% 2 08
st . 0.8 pf M
AN
85% 85% R
0 50 100 150 200 0 o . 100 150 200
kW Output - kW Output

Voltages refer to wye (star) connection, unless otherwise specified.
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Prices and data subject to change without notice.
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DVR®2000 Regulator Speciﬁcations

Voltage Regulation. 0.25% for precise voltage
 control-on most applications. Voltage drift less than

0.5% for 40C ambient temperature change (15 -

70C range). o

“Output Power. 3.0 Adc, 75 Vdc, 225 watts,
maximum continuous rating; 7.5 Adc, 150 Vdc,
‘1125 watts forcing for one (1) minute. .

Exciter Field DC Resistance. Nominal hot
resistance 18 to 25 ohms.

Voltage Adjustment. Minimum of + 10% of .
-nominal voltage range. Remote adjustment can be
made up to 150 feet from voltage regulator. ‘

50 or 60 Hertz Operation. No-reéonncction
required for frequency change.

Power Input. 180 - 240 volts AC, 250 to 300
hertz PMG supply. :

Wide Operating Temperature Range. -40C to’
+70C covers all normal operating environments.
Regulator “latches™ off when +70C is exceeded.

Loss of Sensing Shutdown. Protects the generator
against uncontrolled voltage output when the

. sensing circuit to the regulator is opened. Regulator
shuts down when the sensing circuit to the regulator
does not find continuity.

Overexcitation Shutdown. Protects the generator

against damage caused by prolonged field forcing.

Paralleling Mode. Paralleling for multiple
generator setups is standard. Simply add S VA
current transformers for parallel operation in
“droop” or “cross current” compensatation.

Shock. Withstands up to 20 G’s in each of three 3)
perpendicular planes.

Vibration. Withstands 0.035 inch peak, 20 - 60
hertz.

Multiple Use of Current Transformers. The
same current transformers can be used for multiple
functions. The voltage regulator does not require
separate transformers for paralleling or metering.

Ease of Use. All regulator adjustments and LED
_ indicators are located on one side for easy use and

adjustment. Push button controls allow adjustment
of the various regulator functions.

SB386 3/95 Printed in U.S.A.

Fa - - - . -

Volts-Per-Hertz Operation. Protects the genera-
tor during underspeed operation and aids the prime .
mover during 100% block load pickup. Adjustable
transition between flat regulation and volts per hertz
ramp adjustable from 40 to 70 hz. True volts per
hertz operation down to 30 hertz. :

UNDERFREQUENCY OPERATION

PERCENT GENERATOR VOLTAGE
o3 8 88 88 3888

[} S s

EMI Suppression. Internal electromagnetic

- interference filter meets MIL-STD-461C, Part 9 f01j

radiated and conducted emissions susceptibility
when mounted in the MagnaMAX generator
conneciton box.

EM] EMISSIONS TO MIL-STD-461, PART 9

25388688388

2

O

IMARATHON' ©

- WAUSAU, WISCONSIN USA 54402-8003, (715) 675-3311

MARATHON ELECTRIC MFG., CORP., P.O. BOX 8003,
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Mo . WOODWARD

Product Specification

03222

LC-50

Integrated gas mixer, throttle body,

and programmable

speed control/
actuator

APPLICATION

The LC-50 is designed for use on gaseous
fueled industrial engines between 5 and
100 kW (7 and 134 hp). The throttle and
venturi sizes are between 24 and 50 mm.

- Applications include power generation,

refrigeration units, pumps, tmgahon and
- mobile industrial. .- X

The mixer can be used with propane and
natural gas and requires a zero pressure
reguiator. The throttle body incorporates
the proven Woodward LCS speed control,
which operates the throttle plate. The
LC-50 can be programmed via the RS-232
port of a PCllaptop to a variety of
configurations, as follows:

isochronous speed control -

droop
"auxiliary input -

dual dynamics

adjustable ramp time

self-tuning

overspeed/underspeed protection
remote speed setting

three speed select

error relay driver

R TR R R R A

parameters).

The LC-50 prowdes a bunlcfmg block
approach to total engine management.
This modular design consists of a die-cast
aluminum throttie body, mixer, plus a fully
programmable integrated digital speed
control and bi—directional actuator.

- This unique design mdudes a venturi style
-annular ring-mixer with no moving parts
* for superior mixing. The throttie.body

incorporates a comosion-protected, plated

steel shaft, plate, and a sealed ball-

bearing design for durability and long life.
An intemnal throttle return spring is
standard to close the throttle in the event
of power failure.

The LC-50 modutar design reduces total
engine assembly cost, eliminates external
linkages, lowers inventory and part
number proliferation. The programmable
controfler offers security to your
configuration.

The LC-50 is compatible with Woodward's
venturi-style mixer and other brands of
gas mixers using suitable adapters (see
LCS product specification 03225 for
actuator details and operating

. Integrated,

bi-directional
actuator and
programmable
speed control

Suitable for
gaseous engines

OEM configurable .

Ventun mixer has
superior mixing
with no moving
parts

Eliminates
extemnal linkages

Reduces total
engine assembly
costs

Optional
positioner mode

Five sizes
available

» Optional air/fuel

ratio trim valve

Sealed ball-
bearing throttle
body design

Optional external
throttie position

- switch
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‘Woodward / .
Industrial Controts
PO Box 1519
Fort Collins CO 80522
1000 East Drake Road
Fort Collins CO 80525
Pt (1)(970) 482-5811
Fax: (1)(970) 498-3058

Manufactured by
Woodward / Small .

Industrial Engine Controls

102 Mitchell Road
Oak Ridge TN 37830

Quatity System'Registered to
150 9001:1994

{with QS-9000:1938)

Distributors & Service .
Woodward has an
intemational network of
distributors and service -
representative call

Ph: (1)(815) 877-7441
M.woodward.com ’

© Woodward Govemor
Company, 2000
All Rights Reserved
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 CONTROL PANELS

IGH'T" 1ccHNICAL INFORMATION
- CORPORATION

D 40 Series
(Optional)
Air Cooled Engine Models

D 45 Series
(Standard)
Water Cooled Engine Models

s (o) .
= =) SEIE RS
= =g e~ s BH
OO AOOe
L U U U 0 O]
KDGC-2001 KRDP-110 . 12 Light Annunciator
O D (Optional) D (Optional) D (Optional)
= I
2866 00Q o o
(o] (o]

[

50 Series
(Optional)

Note: Make your panel and/or annunciator selection on this page by checking
the appropriate panel option and then refer to information that follows
pertaining to that selection.

TABLE OF CONTENTS

40 Series Control Panel (Optional) Page 2
45 Series Control Panel (Standard) Page 2
50 Series Control Panel (Optional) Page 2
KDGC — 2001 Digital Genset Controller | Pages 3 -5

O KRDP-110 Remote Display Panel Pages 6 -7
12 Light Annunciator Pages 8
KASSEC Engine Control Pages 9-12
SM124 Speed Monitor Page 13




M 40, 45, and 50 Series
Katolight Standard Control Panels

STANDARD FEATURES

Voltmeter: 3 % *, 2% Accuracy

Ammeter: 3 % “, 2% Accuracy

Frequency Meter: 3 4", 55-65 Hz Dial Type
Combination Selector Switch

e 4 position, 3 phase

e Ammeter (only) 3 phase, 1 posmon

e (4) Vibration shock mounts

Engine Control:

e KASSEC, 12 or 24 volt DC with cycle cranking timer, 5
engine shutdowns with 4 separate failure lights, when
the following conditions are indicated: . . .. .-.
High water temperature/low water Ievel

Low oil pressure

Engine overspeed

Engine overcrank

A three position mode switch

(auto-off-manual). Engine control is dwngned for
switch grounding on failure.

All Standard series control panels are complete
packages, ready for installation. The panels have been
designed and tested to insure a reliable quality product.

Standard 40 Series-

- -n L & v

e

e L2

LEE -8 @
L} Li

R I

Optional Features available for the 40 Series:

e  Alamm buzzer with silencing switch
¢  Auwdliary relay for dry contacts (1 max.)
+ Emergency stop button
OR
e Two hooded panel lights & on/off switch

Engne Foil Relac
E[\ 8\ AE_ QLJ.(\ QL\—%

Additional Engine Gauges are displayed on the 45
Series Control Panel:

s Battery Charging DC Ammeter, 2"

e  Water Temperature, 2°

¢  Oil Pressure, 2" Running Time Meter, 2" DC, 5 digits
e DC Running Time Meter, 5 digits, 2"

Optional Features available for the 45 Series:
+ Emergency stop button

e  Alamm buzzer with silencer switch

e  Auxiliary relay for dry contacts (2 max.)

¢ Low waterlevel LED

+ Two hooded panel lights & on/off switch

o NEMA 12 enclosure adder

Standard 50 Séries- :

15.00

=

(5]

A

SIS
o- s °
SISISIC)

U U
|

LI
000000
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Additional Features on the 50 Series:

e  Oil Pressure Gauge with Sender

e Coolant Temperature Gauge with Sender

e Battery Charger Ammeter

¢ Running Time Meter (DC)

¢ Two Hooded Panel Lights with On/Off Switch

Additional Engine Controls displayed on the 50 Series
Control Panel:

* Low Battery Voltage

Charger Malfunction

EPS Supplying Load

Low Qil Prealarm

High Engine Temperature Prealamm

Low Fuel (add switch to fuel tank)

Unit Not in Auto




B KDGC-2001 |
Katolight Digital Genset Controller

Katolight's Digital Genset Controller (KDGC-2001) offers a
low cost microprocessor based integrated altemative for
small to medium sized genset control and monitoring.
Control includes engine starting and shutdown as well as
system monitoring and remote annunciation. KDGC-2001
allows user inputs and programming to provide a reliable,
customizable genset controfler. This unique design has
features not found on any competitive models. It monitors
and displays up to eight engine and generator parameters
on the front panel and up to a total of 28 parameters via the
front panel scrolling feature. S

FEATURES

Microprocessor based design

Permanently displays eight parameters

Displays 28 generator set parameters

Controls engine starting and shutdown

Front pane! programmability -

PC settable via the serial link

LCD display with backlighting

Programmable engine cranking

Programmable alarm setpoints

NFPA 110 Leve! 1 compatible

Optional dial out modem

informs a pager of alarm or pre-alaim

four phone number capability T

e Additional /O (Optional) o
four input and eight output contacts, inputs labeled for
LCD display, programmable outputs

« Remote annundiation via Katolight's model
KRDP-110

e Enhanced Communication Option

provides remote start-stop control, viewing of faults,

metering of parameters. Requires intemal modem

option

SPECIFICATIONS

Environmental Specifications

o Vibration: 10 to 500 Hz at 2 Gs

e Shock: 15 Gs in each of three mutually perpendicular
axes
Ambient operating temperature: -40°C to +70°C
Satt Fog Testing: Per ASTM 117B-1989 for 100 hours
Weight: 1.9 pounds (0.86 kilograms)

SPECIFICATIONS (CONT.)

Inputs

DC Power Input (Battery)

e 12Vdc nominal systems (8-16Vdc)

e 24Vdc nominal systems (16-32Vdc)
(Both Negative Ground systems)

e Power dissipated is 16 Watts

General Voltage Input: 12-576Vac continuous, 50/60
Hz at less than 1 VA

- Generator Line Current: 1 or 5 Amp at less than 1 VA

Oil Pressure Sender: 0 to 100 PS! (34-240Q)

Coolant Temperature: 100°F to 300°F (37°C to 149°C)
(62.6-637.5Q) 4 :

Speed Input: Magnetic pickup 3V peak minimum to 35V.
Peak into a 10k (32Hz-10kHz) impedance

FueiiLevsi: 0-100% (240-33Q)

‘Contact Sensing Inputs: Enigigency-Steg, Low

Coolant Level, Automatic‘Transfer Switch

Outputs .
Contact Ratings: ‘
10A at 24 Vdc make, break, and carry
(Crank, Fue! solenoid) ‘ )
2A at 24 Vdc make, break, and carry
(EPS supplying load, Alarms, Pre-Alamms, Pre-start
pre-alairms) -

GENERATOR

e Generator Voltage: 0 to 600 Vac-
Display range is 0 to 15,000 V
Accuracy is $0.5% of indication or 1 a RMS at 25°C
(with Phase selection switch and panel indication)

e Generator Frequency: Derived from voltage inputs
Display range is 4 to 70 Hz \

- Accuracy is $0.25% of indication or 0.1 Hz at 25°C
¢ Line Current Input: 0 to 5 Aac or 0 to 1 Aac RMS
Display range is 0 to 5000 A
Accuracy is $0.5% of indication or 1 a RMS at 25°C
(with phase selection switch and panel indication)

e KkVA: Calculated from voltage and current inputs
Display range is 0 to 9999 kVA ‘
Accuracy is $0.5% of indication or 0.1 kVA,
whichever is greater at 25°C

o kW: Calculated from voltage and current inputs
Display range is 0 to 9999 kW
Accuracy is $0.5% of indication or 0.1 kW,
whichever is greater at 25°C

e Power Factor: )

Calcutated from voltage and current inputs
Display range is =1.0 to -1.0PF both leading
and tagging '
Accuracy is 10.01PF of indication at 25°C

o kWH: Display range is 0-999,999,999 kWH
Accuracy is £0.5% of reading or +1 kWH
whichever is greater at 25°C
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SPECIFICATIONS (CONT.)

ENGINE
» Oil pressure: input from sender
Display range is 3 to 100 PSl or 103-1035kPP
Accuracy is $0:5%o0r +1PSI/1kPA,
whichever is greater at 25°C
(with Stewart Wamer sender 411K or equrvaient)
» Coolant temperature: input from sender
" Display range is 100°F to 300°F.(37°C to 149°C)
Accuracy is $0.5% or +1°F/1°C .
whichever is greater at 25°C - .
(with Stewart Wamer sender 334P or equrvajent)
. » Battery voltage: input from battery is 0 to 36Vdc
Display range is 3 to 36Vdc
.Accuracy is 10.5% of indication or 0.1 volts,
whichever is greater at 25°C
» Engine runtime: display.range is 0 to 99,999 hours -
Accuracy is 10.5% of mdxcatzon or 1 hour, wruchever
is greater at 25°C
o Fuel level: input from sender
Display range is 0-100% )
Accuracy is $0.5% of indication or 1% at 25°C -
e RPM: display range is 750 to 3600 RPM
Accuracy is $0.5% of indication or +2 RPM,
Whichever is greater at 25°C

NOTE: Final engine parameter aocurac:es are subject to
sender accuracy.

Jotal Monitored Parameters

GENERATOR
Voltage (three phases and three phases to neutral)

Current (three phases) KWH
KW total and per phase - Power Factor
kVA total and per phase Frequency
ENGINE - :
- Oil pressure Hours to next service
Coolant temperature - Total run time .
Fuel leve! Engine RPM
Battery voltage ' )
GENERATOR SET PROTECTION
Alamms: .
o Lowoil pressure - e Sender failure
e Overspeed o Low coolant level
e Overcrank o Low fuel levél -
e Emergency Stop button input * -
e High coolant temperature
Pre-Alarms: ’ ‘ .
e Low oil pressure - o High battery voltage
o Engine kW overload o Low battery voltage
e Maintenance interval imer o Fuelleak -
o High coolant temperature o Weak battery
o Low coolant temperature . o Low fuel level
o Battery charger failure B

TIMERS .
+ Engine cooldown: 0 to 60 minutes
* - Engine maintenance: 0 to 5000 hours -
¢ Pre-Alarm time delays:
Weak battery and low battery voltage: 1-10
- -seconds '
e - Alarm time delays:
- Overspeed: 0-500ms
- Sender failure: 0-10 seconds
¢ Arming delays after crank disconnect:
- " Low oil pressure: 5-15 seconds
- High coolant temperature: 50-150 seconds
— Pre-crank delay: 0-30 seconds

Serial Communications

The KDGC-2001 is fully programmable via the RS—232 DB9

connector. The KDGC-2001 may be programmed via the
provided Windows® 95 software. This software permits

individual parameter setting or complete file transfers from a

personal computer to the KDGC-2001 for fast, accurate
setup of the KDGC-2001..
The KDGC-2001 also has an RS-485 port for four-wire

communications to the KRDP-110 remote display urit. This

unit may be placed up to 4000 feet from the KDGC-2001
and provides NFPA-110 compatible annunciation of 17
operating and alamm indications with only four wires,

KDGC-2001 FRONT PANEL DISPLAY

Figure 1 shows the front panel human-machine mterface
(HMI) for the KDGC-2001 -
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Figure 1 - Front Panel
FRONT PANEL LED INDICATORS

Run: Indicates the engine is running (operating)- -
Oft: Indicates the engine is not running (shutdown)
Auto: Indicates the unit is in the AUTO mode of

operation
Not-in-Auto: Indicates unit is not in the AUTO mode
Alarm: Indicates an alarm situation by continuous
illumination. Indicates a Pre-alarm by flashing

Supplying
Load: connected load

PACKAGING:

KDGC-2001 is delivered ready to install. It utilizes 1/4" quick

connect fasteners for interconnection to the genset.

Indicates the system is supplying power to the

Q
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Figure 2 - Dimensions - Top View
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Figure 3 - Case Cutout Dimensions
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Figure 4 - Dimensions - Side View
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Figure 5 - Dimensions - Front View

NOTES: 1. Dimensions in parentheses are in
millimeters .
2. All drawings and data subject to
change without notice. *© -
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Figure 6 - KDGC 2001 Wiring



B KRDP-110
Katolight Rgmote Display Panel

The KRDP-110 is used in conjunction with the KRDP family
of Digital Genset Controllers to provide remote annunciation
of the emergency standby generator system. This pane!
complies with the requirements of NFPA 110. The KDGC
detects an alarm or pre-alarm conditions and communicates
via RS-485 to the KRDP-110. The KRDP-110 is available
in two mounting configurations, surface and semi-flush
mount.

FEATURES

¢ Annunciation of 17 alarms and pre-alarms as
detected by the KDGC

e Audible alarmhom -
Lamp test and Alarm Silence

Power supply inputs for 12, 24Vdc or 120Vac (at the
KRDP-110 location)
*  RS-485 communication reduces the number of

Power Input N -

SPECIFICATIONS

DC Voltage: 8-32Vdc (2.5W
AC Voltage: 80-144Vac (5VA) .

Communications Port -

RS-485 interface with KDGC

Isolation

1800Vdc for one minute between chassis ground and AC
voltage input. 700Vdc for one minute between any of the
following groups:

Chassis ground
Battery and RS-485 terminals
AC voltage inputs

interconnection wires to four
Two mounting configurations

RFI (Radio Frequency Interference)

Type tested using 5 watt, handheld transceiver operating at
random frequencies centered around 144MHz and 440MHz

Conduit box included
Designed for use in harsh environments

DESCRIPTION

The KRDP-110 is a remote annunciation device used in
conjunction with the KDGC family of digital genset
controllers, to meet the requirements.of NFPA-110. The
KRDP-110 may be powered.from the starter batteries at.12
or 24Vdc, or it may be powered with an ac sourceat - - -
120Vac. The KRDP-110'uses RS 485 communications
between the KRDP-110 and the KDGC to limit to only four
of the number of wires required to activate all the alarms.
The RS-485 communications can be used on remote
displays up to 4000 feet away from the KDGC. The KRDP-
110 has 18 LEDs to indicate Alarms, Pre-Alarms and
operating conditions of the emergency standby generator -
system. It has an audible atanm hom rated at 80db (from a
distance of two feet). The KRDP-110 is available in two
mounting configurations, semi-flush and surface mount.
The KRDP-110 also comes complete with a conduit box for
easy installation. )

with the antenna located within six inches (15 centimeters)
of the device in both vertical and horizontal planes.

Environmental and Physical
Operating temperature: 40°C to +70°C (<40°F to

+158°F) ‘

Storage temperature: -40°C to +85°C (-40°F to
+185°F)

Salt Fog: Qualified to ASTM B 117-1989
Vibration: The device withstands:2g-in each of the' .~~~
three mutually perpendicular planes; swept-over the—
range of 10 to 500Hz for a total of six sweeps, 15
minutes each sweep, without structural damage or
degradation of performance.

Shock: 15g - .

Weight: 6.5 pounds (3 kilograms)

Grounding: Twisted Pair Belden 9463 is grounded on
the remote display side to earth ground.
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Figure 1 - Typical Interconnection Diagram
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Figure 2 - Front Panel Controls and Indicators

LED illuminates when power is applied to the KRDP-

110.

LED tums ON when the generator supplies more than

two percent of rated current.
Pre-Alarm Conditions
Pushbuttons

Lamp Test Pushbutton exercises the audible alarm
and tests all LEDs.

Alarm Silence Pushbutton silences the audible alarm.

Alarm Conditions
LED illuminates when the KDGC is not in AUTO

Audible alarm annunciates when KDGC is not in
AUTO and when alarms and pre-alarms occur

Dashed line indicates the front pane! outside edges

when semi-flush mounted.

When a KRDP-110-1 is selected, this label indicates

*Fuel Leak/Fuel Sender Failed”.

—— = —»
— = —lle B
£ :
? PREAR VDY
b, e, |
¥

DASHED UNE BOICATES
CUTLME OF SEMLALLISH QX G MG OA MGG HOLE
MERSCT OPTION COVER €6 PL O EAR VEALL
OQLOSURE)
AL CMECION ARE Bt SCHES
QRLNETIRD

anen

Figure 3 -Outline Diagram
ORDERING INFORMATION

Style Number Identification Chart

KROP-110

For Use Wx
Configrraion -
1)KDGC-1000
(projection)
F) Saxi-83h 2XDGC-2000




B Repetitive Alarm Annunciator ’
P I: e The attractive standard panel face is of cold rolled steel fiat
ﬂ& black paint (18 gauge). : 7
KATOLIGHT ANNUNCIATORS MEET THESE ‘ 12 OR 24 Vot O
SPECIFICATIONS: The National Electric Code: Section ) -
700-12, and the National Fire Protection Association::
Section No. 110, standard for emergency and standby .
power systems. These codes require audible and visual ® = o e
signal devices powered by an electrical storage battery to -
give waming of derangement or alamm conditions in the = =
altemate electric power source (standby electric generating
set). The signal device (ANNUNCIATOR) must be installed
outside the standby generating room in a location readily .
observed by operating personne! at a regular work station. @ @ ®
In accordance with NFPA 110 the alarm of the annunciator - o} o}
system will not be permanently shut down or bypassed. = =
Katolight's control of the repetitive alarm annunciator ' -
audible system allows for a first alarm to be silenced and if
a second alarm occurs, the audible alarm system will again
sound the alarm. Other Codes and Specifications also
include these.requirements. )
FUNCTIONAL LED’S ARE AUDIBLE/VISUAL OR BOTH )
t Sk Adders Required -
LED Legend Condition Indicated Derangement Signats o et
- . Audible Visual External Contacts Contact Location
Low Battery Volitage Charger Failed . NO YES N.O. Battery Charger
Charger Malfunction Battery Charger Failed NO YES N.O. | Battery Charger
High Engine Temperature Excessive Water Temperature YES YES N.O. ~ Engine Control
Low Oil Pressure Low Lube Oil Pressure YES YES N.O. Engine Control
Engine Overspeed Engine Overspeed ' ves | vEs . NO. Engine Control o
Engine Overcrank Elec. Plant Failed to Start YES YES N.O. Engine Control
EPS Supplying Load _ Elec. Plant Camrying Load NO YES "N.O. - Transfer Switch
Low Water Temperature Low Water Jacket Temperature YES YES N.O. . On Engine
High Engine Temp. Prealarm | Water Temp Approaching Limit YES YES N.O. Panel
Low Oil Pressure Preatarm | Oil Pressure Approaching Limit YES YES N.O. Panel
Low Fuel Fuel System Low YES YES NO. | In Fue! Tank
Unit Not in Auto Elec. Plant Not in Automatic YES - YES N.O. Panel On Select Sw.
- @ B | = SRR
¥ B1 | 3o v e B
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PANEL COMPONENTS: o

KATOLIGHT ANNUNCIATOR PANELS are designed for either surface or flush mounting. The enclosure has knockouts on
top, bottom or either side for ease of installation. The annunciator panels are to be used in conjunction with KATOLIGHT
autostart control KASSEC, KLAS 33 and 61 series. NOTE: Up to four extra LEDS are available.
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B Katolight Automatic Solid State

Engine Control Technical Kassec
Bulletin (12 Vot Or 24 Volt):

Katolight Automatic Sofid State Engine Control (KASSEC)
will automatically start and stop diesel, gasoline, natural gas

and LPG engines or engine-generator sets under the

contro! of an automatic transfer switch of load start contact
closed to run. KASSEC is manufactured and tested to the

highest quality contro! standards to ensure reliability.
FEATURES:

e Consistent operation from -30° C (-22° F) to +60° C
(+140° F). ’ :
Reliable Katolight solid-state design.
Accommodates requirements for NFPA-110
annunciator for hospital application.

o Compatibility with virtually all engines in today’s

marketplace.

Ease of installation, simple mounting bracket.

Barrier screw type terminals U.L. and C.S.A. listed, with
approved means for solderless connection of
conductors.

* Adjustable seven (7) to fifty (50) second engine
- cranking circuit. - )

Adjustable one (1) or five (5) crank, rest cycles.
Adjustable seven (7) to fifty (50) second oil failure
circuit. ‘

External alarm circuit for remote failure indication.
Source 2 Amp Resistive. ‘

Available for 12 or 24 volt negative ground battery
systems. ‘

" Four (4) crank disconnects are available. (Mag pickup,

engine attemator, 110 VAC, and auxiliary 12V DC or
24V DC). The mag pickup and engine altemator crank
disconnects are adjustable.

Positive lockout circuits prohibit recranking while
‘engine is running.

First failure shutdown lockout.

8 amp relay contacts for start and ignition system.
Unit is sealed with a durable conformal coating.
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B KASSEC Operation:

KASSEC will be in the “standby monitoring® mode
whenever terminals #1 and #4 have battery voltage on
them. In the "standby monitoring” mode, KASSEC will draw
approximately 15 mA of current on the 12 volt model and
approximately 17 mA of current on the 24 volt mode.

In the “standby monitoring™ mode: when battery voltage is
placed on Terminal #8 by the closing of a remote switch,.
relay or a transfer switch, the logic signal in KASSEC will
operate the relays in KASSEC initiating cranking. Terminals
#2 and #3 will have battery voltage on during the “cranking™
period. During the “cranking rest” period, Terminals #2 and
#3 will have zero voltage on them. -

if the engine starts, one or more of the crank disconnect
terminals #5, 6, 7 or 12 must have a signal placed on them.
The KASSEC “start” relay will then open and Terminal #3
will go to zero volts. KASSEC is now in the “run”.mode.

KASSEC has cyclic cranking which is adjustable. If the
engine does not start in the first period of the cranking
cycle, cranking will rest for the second period of the
cranking cycle. These periods are equal. KASSEC will
repeat cycle-cranking for an adjustable amount of cranks
(1-5). If the engine has not started, KASSEC will go into an
“overcrank failure® mode and both the Common Alarm
Terminal #23 and the Overcrank Failure Termina! #13 will
activate and battery voltage will be supplied from these
terminals to be used for a failure light. Terminals #2 and #3
will go to zero volts. KASSEC is now locked in an
“overcrank failure® mode resettable by tuming the power to
Terminal #4 off and on again.

When the engine starts, the Oil Failure circuit of KASSEC
starts timing. if the Oil Failure Sender Terminal #24 does .-
not activate (open from the ground) before the end of the
timing period, KASSEC will go into the “low oil pressure
failure® mode and shut the engine down. Terminals #2 and
#3 will go to zero volts. The Common Alarm Terminal #23
and the Oil Failure Terminal #14 will activate and battery
voltage will be supplied by these terminals to be used for a
failure light. KASSEC is now locked in a "low oil pressure
failure™ mode resettable by tuming the power to Terminal #4
off and on again. if Terminal #24 is grounded while
KASSEC is in the “run® mode, KASSEC will go into the “low
oil pressure failure® mode and shut the engine down.
Terminals #2 and #3 will go to zero volts. The Common
Alarm Terminal #23 and the Qil Failure Terminal #14 will
activate and battery voltage will be supplied by these

terminals to be used for a failure light. KASSEC is now -

locked in a “low oil pressure failure™ mode resettable by
tuming the power to Terminal #4 off and on again.

NOTE: “battery voltage™ or “supply voltage” will refer to the
battery’s positive voltage. “Ground” will refer to the negative
side of the battery.

Terminal #1 supplies battery voltage to the high current
requirement sections of the circuit. Battery voltage is
supplied by KASSEC to the six Failure Lamps (Terminals
#13, 14, 15, 16, 17 and 20), the Common Alarm Terminal
#23, the Start Terminal #3 and the “energized to run"
terminal #2.

Termninal #2 is the “energized to run” terminal. Up to 8 amps
is available from this terminal to supply an external engine
“run” component such as an ignition coil or fuel solenoid.

Terminal #3 is the Starter Solenoid Terminal. Upgto 8 amps
is available from this terminal to supply a starter solenoid on
the engine. P

Terminal #4 supplies battery voltage to all the logic circuitry.
Anytime Terminal #4 is brought from the ground to battery
voltage, KASSEC will be reset. Note: Terminal #4 is the
main reset terminal for KASSEC.

Terminal #5 is the Mag Pickup Crank Disconnect input. This
is one of four crank disconnects on KASSEC. When
KASSEC is in the “cranking” mode and the input frequency
of the mag pickup equals a value set by the adjustable
resistor on KASSEC, KASSEC will crank disconnect and go
into the "run” mode. If the signal from the mag pickup is lost
while KASSEC is in the “run® mode and this is the only
crank disconnect being used, KASSEC will go into the
“overcrank failure® mode and shut the engine down.

NOTE: Whenever Terminal #5 is not in use, it must be tied
to Terminal #9, Ground, to prevent accidental triggering of
the crank disconnect circuitry.

Terminal #6 is the Engine Altemator Crank Disconnect
Terminal. This is one of four crank disconnects on
KASSEC. When an A.C. signal from the stator terminal of

- the engine altemator is-fed to this terminal and KASSECis —- - -

in the “cranking™ mode, KASSEC will crank disconnect and
go into the “run” mode. With KASSEC in the “run” mode, the
unit will not shut down or go into overcrank with loss of the
attemator Crank Disconnect.

Terminal #7 is the Auxiliary Crank Disconnect Terminal.
This is one of four crank disconnects on KASSEC. When a
positive voltage is placed on this terminal and KASSEC is in
the “cranking™ mode, KASSEC will go into a “run® mode and
this is the only crank disconnect being used. Loss of the
positive voltage on Terminal #7 will place KASSEC into an
“overcrank failure® mode and shut the engine down.

Terminal #8 is the Transfer Switch Terminal. This terminal
is the main controlling terminal. Anytime this terminal is at
battery positive, the unit will be in active modes of trying to
start, run, failure. f Terminals #1 and #4 have battery
voltage on them and Terminal #8 has no battery voltage
present, KASSEC is in a "standby” position. Whenever this
terminal is brought to battery voltage, KASSEC will be in an
“operate” mode. The only exception to this is when a
shutdown failure has occurred. KASSEC can only be reset
from a failure mode by bringing Terminal #4 from Ground to
battery voitage. '

Terminal #9 is the Ground Terminal for KASSEC. Ali the
grounded points should be common to this terminal.

Terminal #10 is not connected.

Terminal #11 is not connected.

10
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NOTE: Terminals #10 and #11 are left open for isolation
between Ground and the 120 volts A.C. These terminals
may be used as tie points if needed.

Terminal #12 is the 120 volt A.C. Crank Disconnect. This is
one of four crank disconnects on KASSEC. When KASSEC
is in the "cranking mode” and a 120 voit A.C. 60 Hz. Signal
is fed to this terminal, KASSEC will crank disconnect and go
into a “run” mode: With KASSEC in the “run® mode, the unit
will not shut down or go into "overcrank” mode with loss of
the 120 Volt Crank Disconnect

Terminal #13 is the Overcrank Failure Indicator Terminal.
When an overcrank failure occurs, the unit has cranked for
a preset number of times and failed to start or the loss of
the overcrank signal (mag pickup or auxiliary crank
disconnect) has occumred. The maximum “on state” load
current that Terminal #13 can supply is two (2) amps
resistive. .

Terminal #14 is the Oil Failure Indicator Terminal.
Terminal #24 is brought to ground after the oil timer on
KASSEC times out, Terminal #14 will supply battery voltage
indicating an oil failure. The maximum “on state” load
current that Terminal #14 can supply is two (2) amps
resistive.

Terminal #15 is a failure indicator output teminal. if
Terminal #22 is brought to ground, Terminal #15 will supply
battery voltage for a failure lamp. The maximum “on state”
load current that Terminal #15 can supply is two (2) amps
resistive. ‘ :

Terminal #16 is a failure indicator output terminal. If
Terminal #18 is brought to ground, Terminal #16 will supply
battery voltage for a faiture lamp. The maximum “on state”
load current that Terminal #16 can supply is two (2) amps
resistive.

Terminal #17 is a failure indicator output terminal. tf
Terminal #21 is brought to ground, Terminal #17 will supply
battery voltage for a failure lamp. The maximum “on state’
load current that Terminal #17 can supply is two (2) amps
resistive. ' )

Terminal #18 is a failure sender input terminal. If this
terminal is brought to ground, Terminal #16 will indicate a
faiture and the engine will shut down.

Terminal #19 is a failure sender input terminal. If this
terminal is brought to ground, Terminal #20 will indicate a
failure and the engine will shut down supplying battery
voltage. This terminal will also-supply battery voltage if the
number of recranks has been satisfied or if a crank
disconnect (mag pickup or auxiliary crank disconnect) has
been lost. The maximum “on state” load current that
Terminal #23 can supply is two (2) amps resistive.

NOTE: When an inductive load is connected on Terminal
#23, a clamping diode must be connected across the

-inductive load.

Terminal #24 is the Oil Failure Sender Terminal. If this
terminal is brought to ground after a preset time delay, set
by an adjustable resistor, Terminal #14 will supply battery
voltage for a failure lamp and the engine will shut down.

will

Terminal | Terminal Terminal { Terminal
#5Mag | #6 Engine #7 #12120 Shut
Pickup Altemator | Auxiliary Volt Down?
X ) YES
) YES
X X ' YES
X NO
X X NO
X X NO
X - X X NO
X NO
X X NO
X X ) 1+ NO
X X X NO
X X . NO
X X X NO
X X . X NO
X X X X NO

For a full understanding of the crank disconnects on
KASSEC, refer to the crank disconnect chart. Any
combination of crank disconnects may be used. As can be
seen from the chart, if the signal on Terminal #5, the Mag
Pickup Crank Disconnect, is lost while KASSEC is in the
“run” mode and this is the only crank disconnect being
used, KASSEC will go into an “overcrank failure” mode and
shut the engine down. The same is true for Terminal #7,
the Auxiliary Crank Disconnect. When used by itself, if this
signal is lost while KASSEC is in the “run® mode, KASSEC
will go into an “overcrank failure™ mode and shut the engine
down. .

When the combination of Terminals #5 and #7 are used
together and KASSEC is in the “run® mode, both crank
disconnect signals must be lost, then KASSEC will go into
an "overcrank failure™ mode and shut the engine down.
When using any other crank disconnect or combination of
other crank disconnects, loss of one or all of the crank
disconnects will not shut the engine down. .

(1) Note: Both must be disconnected before unit will shut down.
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INSTALLATION RECOMMENDATIONS:

) When solid state electronics are used as engine controls,
the major problems causing the majority of malfunctions are
excessive load currents connected to the outputs, low
battery voltages (mainly at cranking) and EM) electrical
noise. The following information will help alleviate these
problems and insure a proper running system.

1. An auxliary relay driven by KASSEC should be used ]

whenever the curment of an output exceeds the
following parameters: total current of starter and
ignition outputs, 8 amps; any single failure output 2
amps resistive.

2. If the cranking system for a particular engine demands
a very high cranking cumrent, another battery which.
supplies power only to KASSEC may be required. -

3. When fused property, the maximum load current that

KASSEC can supply is 8 amps and the maximum
input operating current for KASSEC is 1 amp. The
size of wire used to supply power to KASSEC under
maximum load should never be less than #16. Proper

|

A.  Whenever an inductive load is de-energized, a back

C.

EMF which can damage solid state components is
generated. To alleviate this effect, a clamping diode
should be connected across all inductive loads. .
Components such as the ignition system, high and low
voltage wiring, starter, A.C. generator wiring and
battery charger to altemator all generate a certain
amount of noise. If possible, wiring connectedto .

Q

" KASSEC should be routed away from these

components.

A voitmeter, test light or other appropnate test
instrument should be used to check the input and
output terminal of KASSEC. Shorting any of ‘
KASSEC's terminals to battery positive or negative
when testing could create major problems if the wrong
terminals were to be shorted. This type of testing can

“result in blown fuses and damage to KASSEC's solid

state components.

sizing of wire will eliminate excessive voltage drops
. when the system requires maximum power.
4. Although KASSEC has been designed to reject
induced noise, certain pnemutzons shoutd be taken to.

NOTE: Due to the fact that KASSEC utilizes electrical
control to start and stop the engine, any hydraulic
or pneumatic devices such as starters or fuel .

solenoids must have an electrical to mechamcal

reduce the common noise which is present on all mterface to activate them.
engine and generator sets. To prevent false signals -
from being induced into the magnetic pickup circuitry
of KASSEC, the wires to KASSEC from the magnetic o .
pickup should be a twisted of shielded pair. - .
Troubleshooting Chart: E
SYMPTOM CHECK FOR CAUSE
" .| Blown Fuse on Shorted leads when hooking up or overloaded circuits. Replace fuse with 9
‘1 Terminal #1 amp fuse
- - Defective battery. Charger not functioning. Corroded or loose battery
Low Battery fion.
. Voltage at Start If voltage is present at starter solenoid, may have defectrv' e starteror
FAIL TO CRANK - \S/g:;m;d — so!enouj. If no voltage at starter solenoid, may have open leads to solenoid. .
Termgtall #7' esen If present, check for voitage source. There should be no voltage present.
Unused Teminal Terminal #5 should be connected to the KASSEC Terminal #9, ground when
#5 : _| not in use or it may prevent unit from starting.
Failure Lights .‘ Unit will not crank if any failure lamps are on. Correct failure before trying to
Fuel Supply vEmpty fuel tank Air in fuel lmes Wrong pressure on Natural Gas or LPG
UNIT CRANKS, Voltage on
DOES NOT START 9 . if present may have defective fuel valve, defective lgnmon systemor loose -
o Terminal #2 While | connection.
Cranking i
- Loss of Fuel Empty fuel tank. Restn'cted fuel filter. Restricted broken or loose fuel line.
: Overcrank light-lit — Lost signal on Mag Pickup Crank Disconnect Terminal or
lost signal on Auxiliary Crank Disconnect terminal after unit started.
_ v Low Oil light lit — Low oilin cfankmse Oit pump failed. Defective pressure

UNIT WILL START ilure Li switch.

THEN FAIL Failure Lights High Water Temperature light lit - Low water level in radiator. Thermostat
closed. Broken fan belt. Restricted flow through radiator. Ambient
temperature too high. Defective temperature switch.

- - - Overspeed light lit - Lost governor control. Defective overspeed switch.

Loose or Open have lost to trol i

Connections May have lost power to control or ignition system.

¥gn":g;r:@ After | Si9nal must be present at either Terminal #5, 6, 7, or 12 after unit starts to
UNIT STARTS BUT . . operate crank disconnect of control.

Unit Running
STARTER DOES No V. pY
NOT DISENGAGE Tenn‘i)n":lg#%oAﬁer Starter drive could be hanging up or the solenoid on starter is not

Unit is Running disengaging.

12



HSpeed Monitor — Model SM124

(Protects Generator Sets Against Engine
Overspeed)

D
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ODOD
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IRIP FRECUENCY
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KATOLIGHT CORPORATION

KATOLIGHT  sPeco wowiioR su
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DD
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O

SPECIFICATIONS:
Construction — Epoxy Encapsulated
Sensing — 120 VAC

Operating Temperature - 40 to +70° C. (40 to +
158° F)
Current Draw - .07 amp maximum’

Operating Trip Point — 66.5 or 71 Hz selectable :
Switch Contact Rating - .6 amp, 120 VAC : thoufa?aecy :i°; ff'ZVDC #35083
resistive - 2 amp, 40 VDC o Mounting - two holes
3 1/¢e — D 1/2—»
i 11 | [
I 15716
13716
!
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DEM - 0303
_Katolight Circuit Breaker Enclosures
Type 1
See Fig. 1
[ = Catalog Number i & NOTES:
A® | 8@ | cO ) € Drawing Number
TE100F.S 17 — s s¥ a¥% | 1395651 5h 1
TE150F.S s | 8 8 ¥ 5% | 139C5497 Sh 1
TE225F.S 29%h 8k o'k 6¥ss 5% | 139C5497 sh 2
SGA400F 31% — 157 s 208C2891 Sh 1
A H 307 | — b | The 208C2891 Sh 1
TJ400F. SO 20hs | 15%s | 15%s | 7% 6 | 139C5497 Sh3
44 - 18%% 9 8% 208C2891 Sh 2
a4z — 17% 9 8% | 208C2891Sh2
TJAVB00F.S 460 17%s 179 9% 8% 139C5497 Sh 4
T. S a6% | 1% | 17%s | 9V 8% | 139C5497 Sh4
t }i?‘\’/ 2901§ S 8% '73',"‘ 2‘ 7Z/" g‘—‘llm aa% ‘:scsag; Ss: g
- 4V % 4 2% 1Y 3 e 1
£5- ‘e TONRES o 3 I 5 | 1390cses1 sn
1 = 1 4 q ] 1 1
P ey TS, ohe | 8% [ SR 1o ] | IRES S
, 1" — /3 4 ' 1Sh1
S (surface) TOL100F.S 15% - 6'h 4% a 139C5651 Sh 1
Type 3R
See Fig. 2
0 =8 c— Dimensions in tnches Outline
r—— Caalog Number Ox Number
— A 8 c D 3 9
TE100R 18% A " S | 5% | 139C5652 Sh i
TE150R 217%s | 10% 10 6% 5% | 139C5498 Sh 1
TF225R 30%es | 10% 10 7 6% | 139C5498 Sh 2
SG400R 30%s | 14 | 14% 9% 8 | 208C2837 Sh1
43 8% | 8% | 8 | 7' | 208C2838 Sh1
A TJ400R®) 27%hs | 15% | 15'%s | 8'Vs 139C5498 Sh 4
TJ4V600R 46%s 18¥w 18Y 8% s 139C5519 Sh 1
TJG00R 46 18Yis 18Y 8% " 139C5519 Sh 1
TJOVE0OR a6 | 18% | 18%s | BB 7% | 139C5519Sh 1
TK4V1200R at% | 23% | 22%s | 9% | 8%s | 139CS520 Sh 4
TPL212R I 7% % I 6 —
e WE AR AR SRR AL
(3 o 4%t 1
Fig 2. Outdoor Enclosure TOD225R 10Y 10 6% S% | 139C5498 Sh 1
TOL70R/100R 17 7% (33 6 5 139C5652 Sh 1
o | Type 4/4X
See Fig. 3
o olla g]
Dimensions In tnches Outsine
Catatog Number D Number
° §§ ol® i3] A B c D 3 9
SE100CS 19% 18Y, 8% 7 s 139C5654 Sh 1
TE100CS 19% 1% 8% 7 s 139C5654 Sh 1
) o { TF225CS 31% 10 | 9Ys 7% | 139C5496 Sh 1
SF250CS 3% 1 7% | 6¥x | 208C2887 Sh 1
Y TJ400CSQ® 29% 2% 16% 9Ys 7% | 139CS5496 Sh 2
- L TJ4V600CS 6% | 45% 19% | 9% 7% | 139C5496 Sh3
SG400CS 32 3% 1% | 9%e | 77s | 208C2888Sh 1
[Lese— T4600CS aove | 3ste | 19w | o%e | 7% | 139CS4s65n3

O

Fig. 3. Stainless Steel

e - W

of © 1

t—‘c’l ol L‘—_—-oc
Fig. 4. Suffix D (with KO's)
Sutfix J (without KO’s)

Type.12 and 12K

See Fig. 4
Dimensions in inches
8 [ O 3
TB100J 23% 21% 9 8 ¥
TB400J 487w | 46 | 1T%: 17 9
. S6Ys | 54'%e | 22'Ves 22 10he
SE1000.J 19% e 9 8 S¥%
TE1000 19Y% 17%s 9 8 5%
TE100J 19% 17%e 9 8 %
SF2500.0 36% 9% Y e
TF2250 kiy 3 30% 9% 9 s
TF225J 3t¥ 30% 9% 9 e
SG400D, 3% 30Y: 169 15t 7k
T4 297% 27%% 1a% 13%s 7'k
TJ400J 29%6 | 27%e 14% 13%s A
T44V600J a8/ | 46" 7% V¥ oY
a4'h 44 18 V7% 9Ye
TJ6004 48w | 46" 17% 17%: oy,
TJ9V600J 48’ | 46" 17 179 9Ys
SK1200J $67:< 55%= | 2277 22 10
TK4V1200) 67~ | 54 Y. | 227 22 10w
TK9IV1200J 561w | 54U | 22'~ 22 107
TK 12004 567w | 54" | 22"/ 22 107

@ Flush front extends
approximately ¥s-inch beyond

each side.

Orawings aod data subject to change withoul aotice

(® Suitable for paraliel 250MCM
maximum. If larger cable is
applied, use 600-amp
enclosure.







Katolight Molded Case Circuit Breakers

DEM - 0404

Molded Case Circuit Breakers

Quick Reference Guide

Ratings do not apply to molded case switches.

Q Line (UL File E11592; Fixed Thermal Magnetic Trip Unit)

5 UL Listed Interrupling Ratings— 5 .
Circuit Maximum ms Sy ical Amps (in Th is) Dimensions
Breakes | ATwere | No. oliage Rating (tn.) Sud.
Type Rating Poles ac Voliage dc Voliage Pack
ac dc 0] 1207240 | 240 | 277 | 480 | 600 | 125 | 250 | H ] w | 0 | A } B | C | €
1 ¥ 100
THOP® 15-50 120/240 —_ - 10 - - — — - . 2% | — — | =-1-=
2 1 50
1 — 1 50
mroc s/l 2 120/240 _ _ 5@ ol - _ _ _ _ w2 2 | — I N =
3 240 = 3 15
15-70 1 — 1 50
THOL 120/240 10
THOB 15125 2 / - - — - - - el 2w - -1-1- 25
T™HOC 10
15100 3 240 — 3 15
15-70 1 - ) 50
THHOB! 1201240 2
2 - — - — . — el 2|l - -1 -1~ 25
"‘“0‘:8 15-100 2
3 240 - 3 15
15.70 ) w0 » — \ 50
120/2
THHOL® | 15125 2 / - - - - — - - — sl 2l -] -1-1- 25
is.00] 3 240 — 3 15
™OL ! L 50
| -
% s | 2 |V - | - s | _ | _[_l_ |-l -jm[2]asj-|-|-]-L_2=
3 240 — 65 3 15
TOOL 125200 2 |1207240] — — 10 — — - - - _lew| 2 || = -=-}|-=-1- 12
THoou |12s200] 2 |1207240| - — 22 — — — — - — Jem| 2 |2 — | = =] - 12
v wo2s| 2 240 _ _ 10 10 _ _ _ _ - | 2% S P D - ey i
% % €
0O Noozs| 3 240 — 10 1 an W 1
w0.225] 2 240 22 22 2% — )
THOO® - - - - - - - 6% 2% | 2he | 27w 7y
100-225 3 240 — 22 4% W 1
—— 2 240 22 22 10 1
TJD "250-400 - - - - - - 10% | 8% |36 | 36 [ 3Ws | 1% | V¥
- 3 240 — 22 1
—
CB3 (UL File £51075; Fixed Thermal Magnetic Trip Unit)
THOB
1 120 10 — 1 10
Thoc 15-30 - - - - - - = | 3% |- -|-1-
CGF 2 | 1207240 - 10 2 10
THHOL
o 1530 \ 120 — 2 — — - — - - | vl = =] -1 - 0
.GF

(® Not UL Listed. ® UL Listed as HACR.'

Orawings zod data subject (o change without actice

NOTES:
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Katolight Molded Case Circuit Breakers

DEM - 0412

a Line Circuit Breakers

Types TXQL, TXQC, TXQB

15-30 Amps
65,000 Amps IC
TXQL, THOU Plug-in TXQOC, THOC Lug-tug® TXOB, THOS8 Boti-on
Rating tiem Catalog hem Catalog tiem Catajog
No|°'YI Number No|°“/l Number No.|°"~| Number
Single-pole, 120/240 Volts ac(®
158 TXOQL1115 TXQC 1 115WL TXOB1115
20 TXOL1120 TXQC 1 120WL TX081120
25 TXOL1125 TXOC1125WL TXO0B1125
30 TXOL1130 TXOC1130WL TXOB1130
Two-pole, 120/240 Volts ac(®
15 T™XQL2115 TXOC2115WL TXOB2115
20 T™XQL2120 TXQC2 120WL TXOB2120
25 TXQL2125 TXQC2 125WL TXQB2125
30 TXQL2130 TXOC2 130WL TXQB2130
Three-pole, 240 Volts ac®
15 TXQL32015 TXQC3201SWL TXOB32015
20 TXQCI2020WL
e TXQL32025 TXQC32025WL TXO832025
30 TXQL32030 TXQCI2030WL
Types TQDL, THQDL, T@D,®» THQD,® TJD
100-400 Amps
10,000 and 22,000 Amps IC
10,000 Amp IC 22,000 Amp IC
TOOL Plug-in TOO Lugtug® THQOL Plug-in TJD, THOO Lug-g®
Ampere 120/240 Volts ac 240 Volts ¢ 1207240 Volts ac 240 Volis ¢
Rating tem Catalog ttem Catatog ttem Catalog ttem Catalog
Nolo"'l Nurnber Nolo'yl Numnber No|°'7| Number IWI Number
Two-pole
100 — TOD22100WL — THQD22100WL
125 TQOL21125 TOD22125WL THODL21125 THOD22125WL
150 TODL21150 TQD22150WL THODL21150 THOD22150WL
175 TQOL21175 TQD22175WL THODL21175 THQD22 175WL
200 TQDL21200 TQD22200WL THOOL21200 THOD22200WL
225 — TQD22225WL — THQO22225WL
225 Molded Case Switch TaD22Y225 — —
250 _ — - TID422250W0
300 — — - TID422300WL
350 — - — TID422350WL
200 — - - TJD422400WL
400 Moilded Case Switch _ —_— TJD422Y400
Three-pole
100 - TOD32100WL — THOD32 100WL
125 — TOD32125WL - THOD32 125WL
150 — TOO32150WL — THOOG2 150WL
175 — TOD32175WL — THODG2 175WL
200 — TOD3Z200WL — THOD32200WL
225 — TOD32225WL — THOD32225WL
225 Molded Case Swirch TOD32Y225 — —
Three-pole
250 — - — 140432250 G)
300 _ — — TJD432300WL ()
350 —_ — — TID432350WL G
200 — — — | 1D432400WL O
400 Molded Case Swiich — - | 1UD4a32Y400 ®

Requires mounting plate.

UL Listed as HACR type.

Orawiags 2ad data subject to change withoot aotice

duty) rated. Suitable for
switching 120-volt ac

® UL Listed as SWD (swilching

fluorescent lighting loads.

Includes line and load lugs.

TJD uses same
as J600 line.

accessories

NOTES:
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K Temperature compensahon- elnmnat&s-th& B

No. 1 cause of: premature battery failure.

® Compact: housmg swes- saves space

Product Highlights

FC and FCA battery chargers offer accurate,
automatic charging of lead-acid and nickel-
cadmium batteries. Unlike

unregulated “battery boilers” or poorly
regulated ferro-resonant chargers, the
output voltage automatically adjusts to
changing input, load, battery and ambient
conditions. This prevents battery over-

charging and consequent loss of battery
electrolyte.

FC/FCA chargers are ideal for either lead-acid

or nickel-cadmium batteries.

FCA Battery Charger e

Standard FC features include AC line compensation,
precision voltage regulation, current limiting, automatic
2-rate charging, voltmeter and ammeter, temperature
compensation and UL listing in most sizes.

The FCA offers, in addition, a comprehensive alarm
system that meets NFPA requirements.



*Float 'voltag‘e adjustable from 100%
to 120%of nominal. :

+Equalizévoltage adjusts to 15%3,_,.:«

-above ﬂoat'voltage

Output Voltage Regulahon

+1% of ‘the'correct temperature -

compensated'value from no load

to full’load: w1th simultaneous

* . variations-in“input voltage of 10% -
" and frequency of 5%.. -

© After batte;y dxscharge or AC .
- failure; the. charger-operates in the -

* high-rfate ‘constant current mode
until the battery voltage rises to the
pre-set BOOST (EQUALIZE) level.
The charger will operate in this
constant voltage BOOST mode until
the battery’s current acceptance falls
to 70% of the charger’s rating. At
this point, the charger reverts to the
lower FLOAT voltage, where it
remains until another battery

discharge or AC failure.

Figure 1
f — Boost Volrtage
-
|
o € —_
&9 . h Float Voltage
S =
=3 [
g (&} | !
- g, Charging Current \ |
§ -y * J |
- ; 3 1
a
£
@ o /-Float Current
Time

Temperature Compensation
(See Figure 2)

All batteries have a negative
temperature coefficient.

FC/FCA is equipped with the
appropriate temperature
compensation (-0.2% per deg. C)
to assure correct charging in all
conditions. Remote sensing of
battery temperature is optional.

Current Limiting & Overload

Protection

* Soft start - ensures smooth start-up.

* Electronically current limited at
110% of rated output.

* AC & DC fuses (6 & 10 A units).

¢ AC & DC breakers (20 & 25 A units).

Q

Figure 2

G sof

2 wof

e

a 20F =

£ :

[ or !

g 20 4 1 1 1 1 L 1 1

£ 92 94 96 98 100 102 104 106
@ % of Nominal Charging Voltage
Controls & Adjustments Indicators

* Separate internal adjustment DC voltmeter: 2.5" scale (63mm)

for float & boost voltages. DC ammeter: 2.5" scale (63mm).

* Separate internal adjustment
for low.and high DC alarms.

Alarm indicators and remote

" contacts optional.

(See Alarm Systems Table)

Ambient

Operating temperature:
-10Cto +50 C.
Humidity: 5% to 95%
non-condensing.

Q



Model Number Breakout

[ E.lng%é-W-lﬁl%u;lm& 1 |

Model Alarm  Output  Output  Input Fuses/ Float/ Suffix Factory
Config. Voltage Current Volts System Code Breakers Equalize Control .\ gereg Designator
Blanic No 2: 120 0: No adarm system 1: One-pole AC fuse, O Single rate (120 V onty)
alamms 3:208 2 LEDs& Fom Crelays: . one-pole DC fuss 1: "Autoboost 5: 50 Hz
6: 277 Charge A LED one-pole DC fuse 6: Equatize timer
8: 480° Low battery voliage LED 3: One-pole AC breaker, 024"!!11"
“Only avaitable in * High battery voltage LED ano-pole OC breaker /- Equaiize tmer
6A & 10A units. Crarge el Form Coontat  gacyryy sptected 0-72 hour
« Low battery Form C contact only,
4: Atzmms 22 plus: N
« AC f22 Form C contact
High battery Form C contact
Alarm Systems Table
Alarm System Code* o 2 a
System Status Indication Indication indication
‘AC on None Green LED ".GreenLED . -
AC fail None Red LED Red LED & Form c contact
Charger fail None Red LED & Formm C contact Red.LED & Form Ccontact -
Low battery voltage None Red LED & Form C contact Red LED & Form C contact
High-battery voltage None Red LED Red LED & Form C contact

“The Alarm System Code is used as part of the model rumber when the unit is ardered. See Moded Number Breakout diagram.

Housing Dimensions Table

Housing Width Depth Height
FC-1 _ 1.00" (275mm) 5.00" (125mm) 11.00" (275mm)
FC-1:5 -*315.00" (375mm) .6 00"‘(1 50mm) - -13.00" (325mm)
Mechanical
Housing: Clear anodized aluminum, wall mounting.
——W——— 0

FCA Alarm Board * :
| 4H H
L o
=== :
[ | R ” :
. s 1 *:
Front View Side View



Optional Features

* Alarms (see Model
Number Breakout).
* Non-standard input voltage.
¢ Fungus proofing of circuit boards.
¢ NEMA 3R housing.
* Remote temperature sensing.

How To Order

L Determine standard charger
model number. Refer to the
Ordering Information Table and
Model Number Breakout.

2. If non-standard input, alarm
system or float/equalize control
are required, please contact the
factory to verify the correct part
number.

3. Specify options as line items (e.g.
remote temperature sensing).

= RAITOLIGHT"
CORPORATION
100 POWER DRIVE
MANKATO, MN 56001
PHONE 507-625-7973
FAX 507-625-2968
Email http://www._katolight.com

.Ordering Information Table

Output Model Housing Weight Certification
Voits Amps Number Size Lbs KG
12 7 6 ° FC(A)12-6-2X11 \.FC1 ;- 15 " 70 ULlisted”-
12 10 T FC(A)12-10:2X11° FC-1 17 8 UL listed”
12 20  FC(A)12-20-2X31° FC-1.5 29 -13 :
12 25 FC(A)12-25-2X31 FC-1.5 29 13
24 6  FoMRas2X11 FC1 2 now listed”
24 10 FC(A)24-10-2X11 .FC51° 26 12 UL listed”
24 20 FC(A)24-20-2X31 FC-1.5 37 17 UL tisted*
24 25 .FC(A)24-25-2X317 FG-1:5. . 39 18 .
32 6 “FC(A)32-6-2X11"-* FCo1 - 12
32 10 FC(A)32-10-2X11 FC-1 26 12
32 20- - FC(A)32-20-2X31 FC1.5. . 38 117

(A)uﬂmtaah:us.Xspecﬁsahrmcmxﬁgmamm(saeModdebaBmkmnmspeufyahm

“120 VAC input only.-

NOTE: Gemnccha:gasmshmsn Refer to the Model Number Breakout
’dngxamfm}n\vmspeofyala:uts.mtvolmgemdopuons.



1 Weather Tight

t  Conduit
Connection

t Horizontal or
Vertical
Mounting

t Single Phase

CB Model assembled
with thermostat

CB Model without
thermostat

CL Moded assembled

@,

Industrial Tank Heaters
1500 — 5000 Watt

Ambient Ambient | Model Number | Model Number
Above Below Without with Volts | Phase | Watts | Amps
20°F 20°F Thermostat Thermostat
CB115100-000 | CB1151XX-000 | 120 1 1500 | 125
CB115800-000 CB1158XX-00 | 208 1 1500 72
350-500 200-300
Cubic Inch | CubicInch | CB115200-000 | CB1152XX-000 | 240 1 1500 63
Or Less Or Less CB115700-000 | CB1157XX-000 | 277 1 1500 54
CB115300-000 | CB1153XX-000 | 380 1 1500 39
CB115400-000 | CB1154XX-000 | 480 1 1500 31
CB120100-000 | CBI1201XX-000 | 120 1 2000 | 167
5S00-600 300400 CB120800-000 | CB1208XX-000 | 208 1 2000 | 96
Cubic Inch | CubicInch | CB120200-000 | CB1202XX-000 | 240 1 2000 8.3
Or Less Orless | (-B120300-000 | CB1203XX-000 | 380 1 2000 | 5.3
CB120400-000 | CB1204XX-000 | 480 1 2000 | 42
CB125100-000 | CBI251XX-000 | 120 1 2500 | 208
CB125800-000 | -CB1258XX-000 | 208 1 2500 | 12.0
600-800 | 400-500 [ (B125200-000 | CB1252XX-000 | 240 1 2500 | 10.74
Cubic Inch | Cubic Inch
Or Less Or Less CB125700-000 | CB1257XX-000 | 277 1 2500 9.0
CB125300-000 | CBI1253XX-000 | 380 1 2500 6.6
.CB125400-000 | CBI1254XX-000 | 480 1 2500 52
CL130100-100 | CL1301XX-100 | 120 1 3000 | 250
CL130800-100 | CL1308XX-100 | 208 1 3000 | 144
800-1000 500-600 CL130200-100 CL1302XX-100 | 240 1 3000 12.5
Cubsic Inch | Cubic Inch
Or Less O Less CL130700-100 | CL1307XX-100 | 277 1 3000 | 108
CL130300-100 | CL1303XX-100 | 380 1 3000 7.9
CL130400-100 | CL1304XX-100 | 480 1 3000 6.3
CL140800-100 | CL1408XX-100 | 208 1 4000 | 192
10001350 | 600-800 CL140200-100 | CL1402XX-100 | 240 1 4000 | 167
Cubic Inch | CubicInch | CL140700-100 | CL1407XX-100 | 277 1 4000 | 144
Or Less Orless | (1140300-100 | CL1403XX-100 | 380 1 4000 | 10.5
CL140400-100 | CL1404XX-100 | 480 1 4000 8.3
CL150800-100 | CL1508XX-100 | 208 1 5000 | 24.0
1350.1650 | 800.1000 | CL150200-100 | CLISO2XX-100 | 208 1 5000 | 208
Cubic Inch | CubicInch | CL150700-100 | CL1507XX-100 | 277 1 5000 | 18.1
Or Less Orless | (1)150300-100 | CL1503XX-100 | 380 1 5000 | 132
CL150400-100 | CL1504XX-100 | 480 1 5000 | 104

100 Power Drive, Mankato, MN, 56001, Phone: 800-325-5450, Fax: 507-625-2968, www.katolight.com
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Geaeral Description :

These solenoid valves are designed to
control the flow of fuel gases in industrial
and commercial gas burner systems. The
valves are suitable for mainline, pilot line
and venting applications. Burner .
construction valves, suffix “B”, are designed
to handle liquified petroleum gases '
(propane) in both the liquid and gaseous )
states. Series 8030, 8040, 8044, and 8262
valves are direct acting constructions. Series
8042, 8043, 8210, 8214 and 8215 valves are
internal pilot operated constructions.

-Optional Endclosures:
Red-Hat-Type 3R rainproof. To order, add
prefix “R” to the catalog number.

Red-Hat-Types 3, 4, 7, and 9 combination
explosionproof and watertight. To order add
prefix “EF” to catalog number. {Except for
Series 8214, and catalog number 8215A40,
8215A90 and 8215B93.)

Red-Hat II-Types 3, 3S, 4 4X, 6, 6P, 7 and 9
combination explosionproof and watertight.
To order, add prefix “EF™ to the catalog

. number.

Specifications:

Solenoid enclosures: valves listed in this
series have eighter Red-Hat Il molded epoxy
solenoids. Red-Hat II solenoids are
identified by the change letter “G” or “H™ in
the catalog numbers, e.g., 8210G74, and are
shown in red.

Qndard Enclosures: -
ed-Hat-Type I general purpose Red-Hat II-
Types 1, 2, 3, 3S, 4 and 4X combination
general purpose and watertight with %”
conduit hub.

Electrical: Standard Voltages - 24, 120,
240, 480 volt, AC, 60 Hz except vhere
noted otherwise. For DC voltages, consult
factory.'

Coils: Continuous duty molded class F or H
as listed.

Valve Parts in Contact with Fluids:
Body-aluminum or brass as listed, stainless
steel (300 Series) available in 1/2%, 3/4" and
1" NPT pipe sizes.

Consult Factory.

Seals, Diaphragms and Discs - Buna N
Disc Holder - nylon (10.1 watt Normally
Open Only)

Core Guide - Acetal, except suffix “B”
valves which use brass

Rider Rings - filled Teflon*

Core and Plugnut - 430F s.s.

Springs - 302 ss.

Shading coil - copper

Plug - Zinc plated steel

Ordering Information:

Important: We must have catalog number
and voltage and Hertz: Use strainers with
solenoid valves. Red-Hat valves requmng
CSA must be ordered with CSA suffix to
cover special marking and handling. Red-
Hat II valves are provide with CSA approval
marking as standard.

Constr. Ref. " H L P T w
46 6 13/16 65/32 515732 2732 5378
47 - 6 13/16 6532 51732 2732 538
Pipe Orifice Cv Operating pressare Floid & Standerd solencid Gas Watt rating/Cless
Ske Sixe Flow differenttst (psf) Ambient Temp. enclasare Capacity Approval Listings of coll insatstion
(ias) (ias.) Factor ! P Red-Hst - Type | [+
Red-Hat - Type |
3,35, 4& «
Mintm Maxim Min Max Catalog # Coastr. Bto/Hr. UL' 21 Csa CGA CGA AGA AC
am um Rel g 3.9 [ <3 2L
AOMYGM(MMGWMAW Body‘rthms“N‘Scthzg
33 34 34 0 s -0 125 K214G10 8 183,000 0 V] [+] V] ] 0 17.UF
% n 44 ] s -£0 125 8214G20 9 238,500 4] [+] 4] 1] [4] V] 17.UF
34 k] 50 ] s <0 125 | 8214G30 10 247 500 1] 0 ) ] ] 0 17.UF
34 1538 1] IBR21435° 46 580,000 [+] 2 (1] [1] 4] 0 20F
158 21 [+] 5 40 125 1BR21450° 46 1,119,000 o Q [+] (4] ] (] 20/F
193 32 [+] s -0 125 IBR21460° 47 1,739,000 /] [+ ] [+] )] 1] 1] 20F
1n 153 35 4] 5 . 40 125 1BR21470* 417 1,900,000 [+] -] o (4] o 0 20F -
2 2332 60 0 s -£0 125 IB821480* 43 2,800,000 1] -3 4] (4] 1] 0 20F ©

Chacne e Ann
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TO ENERGIZE TO RUN CIRCUIT
(SEE CHART FOR TERMINAL)

SOLENQID VALVE

ENERGIZE TORUN  GROUND
CONTROL PANEL « TERMINAL # | -TERMINAL
40 8 50 SERIES TERMINAL #2 9
'KDGC-2000/2001 TERMINAL #19 2
KGM-250 TERMINAL #2 9
RVB1 ADJUSTMENT e SE—
_DN a [T
( = j

NOTES:

SUPPLIER

1. TYPICAL PIPING LAYOUT WHEN LINE REGULATOR

1S MOUNTED NOT MORE THAN TEN FEET FROM CARBURATOR
2. FOR LP VAPOR FUEL REMOVE REGULATOR SPRING.

THE REGULATOR NEEDS TO BE TURNED DOWN

PRESSURE REDUCING VALVE

MOUNTED BY ENGINE

SHUTOFF COCK

SECONDARY REGULATOR QUTPUT
TO ENGINE 4 TO 6 OUNCES
OR 7-11" OF WC

-

GROUND
(SEE CHART FOR TERMINAL)

B

FUEL INLET

I

: SUPPLIED 8Y OTHERS

%
2,

R
R
2

s

A

Ll ey,
Rt
AT

[} il

STAINLESS STEEL FLEX
SUPPLIED BY KATOLIGHT

L

et} aeed

ORY FUEL STRAINER

FOR PGL ENGINES ONLY

(KATOLIGHT)

MANKATO, MINNESOTA

8.1L GM ENGINE NG AND LP FUEL SYSTEM

SIZE
8

DAIE OWG NO

3-7-02 204-206-30

SCALE  NONE | Part no

Jowi &v JRO]sueer 1 OF 1







. KATOLIGHT CORPORATION
.. STANDBY LIMITED WARRANTY

. [

“TWO YEAR OR 1500 HOURS” *

PARTICULAR PURPOSE. -

Your Katolight Prodhct has been ma'nuféctured and inspected wnth care by experienced craftspeople. If
you are the original consumer, Katolight Corporation wartants, for the period indicated below, each
product to be free from defects in materials and workmanship. Repair, .replacement or appropriate

| .adjiistment at Katolight Corporation’s option will be fumnished if the, product, upon Katolight

Corporation’s inspection, is properly .installed, maintained and operated in accordance with Katolight
Corporation instruction manuals. This warranty does not apply to malfunctions caused by damage,

‘| unreasonable use, misuse,-repair or service by unauthorized persons, or. normal wear and tear.

KATOLIGHT PRODUCT PERIOD OF WARRANTY: Enginé Generator Set: Two (2) years or 1500 hours
“from the date of-invoice by factory.” Accessories: One (1) year from date of invoice from factory. The

warranty period can be adjusted to the date of start up if completed within six (6) months of invoice
date. A valid warranty requires that: (1) the Katolight start-up validation-form must be completed,
returned and on file at Katolight' Corporation; (2) the engine registration form must be completed and
returned to manufacturer as stated in the instructions with registration form; and (3) all supporting
maintenance records must be kept on file’ with the end. user and made available upon request from
factory.. The generator. set must. be routinely exercised in accordance’ with operating instructions.
Engine generator sets that are stored longer than six months (180 days). from date of shipment are
subjected to spedial requirements. Contact Katolight's Factory Service Center for instructions. .-

For a descn'pﬁo’n of. ac;ess‘bﬁgs and exclusions from this limited warranty, reviéw the listing on the
back of this document.” * ' S ST T

TO OBTAIN WARRANTY SERVICE: Contact your nearest Katolight Service Representative by calling or
writing Katolight Corporation, Attention: Service Department. (See address and telephone.below.)

Katolight shall not be liable for any‘ciaim greater in amount than the purchase price of the product, in
respect of which such daim is made, and in no event shall Katolight be liable for any spedial, indirect or
consequential damages. - - ' co e S o7

THERE ARE NO EXPRESS WARRANTIES OTHER THAN THOSE DESCRIBED HEREIN. NO WARRANTIES

SHALL BE IMPLIED OR OTHERWISE CREATED UNDER THE UNIFORM COMMERCIAL CODE, INCLUDING
BUT NOT LIMITED TO A WARRANTY OF MERCHANTABILITY, AND A WARRANTY OF FTTNESS FOR A

State laws regarding rights of consumers may vary from state to state:

-

" KATOLIGHT CORPORATION A
o . 100 Power Drive / PO Box 3229 PR
SET T  Mankato, MN 56002-3229 PR
e 2 Phone: (507) 625-7973 / Fax: (507) 625-2247




1. The followmg items are among those that are not conscdered nor will be covered under the emstlng warranty program o

2. Battery or Batteries of any type or kind. The Battery-Manufacturer warranty applies'to these only Any warranty’ for
.such, should be handled with the manufacturer according to their polides.

b. Adjustments to fuel systems or governor system at time of start up or any time after. This is acceptable only when a

. defective part has been replaced, returned to the factory and approved as defective. -

Normal maintenance cost: adjustments, loose/leaking fittings or damps, and tune-ups. - S T

Non-Katolight replacement part(s) will.void the entire limited warranty. ; g

Products that are modified in any form without the written consent of Katolight will void the entire limited warranty

Shipping damage of any type. All equipment is shrpped F.0.B. factory and is consigned to the carrier once loaded for

shipment. It is the responsibility of the recerver to srgn and note any damage to the equipment and a freight damage

daim filed by the receiver. -

g. Any installation errors or damage of the equrpment when shlpped as ordered

‘h.  Any overtime travel or labor tc make repairs under warranty.

i.  Any spedal access fees required to gain access to Katollght equrpment not Ilmrted to but mdudmg any trammg or

- safety policy requirements to gain access.

j- - Rental equrpment used during warranty work sud1 as Generators ngglng equnpment such as a arane or boom trud(

* load banks and spedial testing above factory requirements, etc. - .

k. Excess mileage'charges. Any dlstnbutor may prowde warranty service anywhere but will only be paxd travel from the
nearest service center. .

I.  Any equipment not factory approved-or engmeered for use on Katollght product This indudes but is not llmrted to after .

" market items such as spedal fuel systems; endosures, exhaust systems, or switch gear that had been sought out and

quoted by third party to besinduded, in billing of the Katolrght equnpment . - :

Misuse or abuse induding- lnstallatron and thereafter :

Norma! wear and tear, maintenance and consumable items that are not requured as part of a warranty repalr

Consumable items indude but are not limited to belts, hoses coolant oil, ﬁlters and fusa ) _— -

Acts of nature such as llghtmng, wind, flood, or earthquake. -~ st

Any damage due to situations beyond the contro} of the manufactunng of the product or workmanship of the product.

" Installation or operation outsidé the guidelines as stated in'the’ Installation Guide and Owners Manual. ,

Mnsappllcatlon of the equipment such as usage outsxde the ongmal desxgn parameters as stated on the nameplate of o

the equipment. ., .- ) Vel . L b

Travel expense on portable equipment.

More than one trip to job-site because Service Vehlde was not stocked. wrth normal semce parts

. ~Lodgmg expense of person(s) performing service. : -

‘Engine fluids.

. Cords, Receptades, and Cord reels.

. Housing lights and light switches - LT

Trailer lights, wiring, brake system, tow hitch and bres .

Units purchased as Standby Power and are identified as Prime Power. i '

aa. Any repair labor time that is determined to be excessive, e.q., two or more people perfomung a one~person }ob

bb. Any expenses associated with mvestlganng performance complaints.

-cc. Any assodiated costs for replaclng components that are found not to be defective.

™o .Q-l"

>3

new .o‘

R

N< xF < crrw

2. The aforementioned is a representation of things not. covered by the standard "LIMITED WARRANTY”. If there are

‘ questions as to warranty coverage itis adv&ble to contact the factory in advance of filing a dalm

e L 3.‘ The accessories shown below are llmrted to one (1) year wananty

Battery Chargers T Skl
_ Water Heater : R o

load Banks . .o S Tl
- Tap changing switches © ' . L

Circuit breakers -

Day tank pumps and controls

Hand prime pump PR e
- Oil leveler system E
Strip heater - . : ; ) :
Gas solenoid valves R )

Gas flex pipe . - - , ’ S ) o ’@

Rev: 20020904
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