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OPERATOR'S MANUAL 0844

MODELS INCLUDED:
M844, M8441., ML844, ML844L, M16C, M20C, NL844, NL844L

Read this operator’s manual thoroughly before starting to operate your equipment. This
manual contains informationyou will need to run and service your new unit.

TABLE OF CONTENTS
Introduction ........ccccccoveriiniierinniiiiinecenienins 2 Fuels - General ......c.cooceeviiiiiiiinnniiniieeeeeeeenene 14
Unit Identification FUel FIHErS .......ccoimiisicusessisionissnssssnassnns 14-15
Models Included ........cccocoeneneiiiiiinniinirinniiinnnn. 2 Bleeding the Fuel System.......cccooiriiiiiieininene 15
Model NUmbETs w..csuoascassauivsesssssossasissasessnsssnsass 2 Injector SEFVICE ..omsmsmmsmamsssssesssmasesens 15-17
Serial NUMDETS ....cocoevviiininiiniirieineiinie e 2 TiijSCtON PUED ,.vovuvesiessissmsansmsssssnsumsansanssssmamessss 17
WANTANLY wicouisisvmsvmmesivsssissinssosnnsassnsussisrasasessassnsans 3 Cooling System - General ........cccooeeveeeeeenninnnes 17
Safety RUles..........coossinsssisssssnsississnsatunssssmmsanins 3 Cooling System Flushing .c.coseesesssssnsasacuanses 17-18
Component Locations Heat Exchanger (Marine) .........c.coceveereenneecnnnnne 18
M844 & M844L. Marine Generators .................. 4 Clean Radiator.........coecceeveeininiiiiniiiieieeeeninnnns 18
ML844 & ML844L Marine Generators ............. 5 Raw Water PUump .....ccccoceeviieninniniiiecciacs 18
M16C & M20C Marine Generators .................. 6 Generator Ends .......ccocceeveeieniiiniincneninnenenen, 18
NL844 & NL 844L Industrial Generators .......... 7 Electrical System - General ..........cccocoeeennnies 18
Panels GIOW PIUES ..coeiiniiiiiiiiiecieeete e 18
Northern Lights Generator Sets ..........cccccueue.. 8-9 Booster Batteries ......coeveeeeeiiiuiiinieinieneenennnens 19
Operating Procedures Battery Care .......ccocceeieneeninnieisee s 19
Break-in Period .......cccocvvivecicennnennnecceniinns 10 PTO Care......ccceeeeveeeeecricnienieeneenieniisse e 19
Before Starting ......iiusaassesssssusmsismsssssssseenss 10 Winterizing - Out-0f-Service .........ccoeeeeeenunnes 19
SEATTING «eoveeeeeeeeeeeereerie e 10 Troubleshooting
OPETALING -evenveenneenieieireiiieee s cseiia e nnanas 10 Electrical ...covvieceeeenceiiiiiiiiiiinciccecee s 20
STOPPING <....ccansiummasmsssssomsmssssrssssssiseevsnvesseronssen 10 Troubleshooting - Engine.........ccccoeeiennne. 20-21
Shutdowns and Alarms ........ccccceevviieiininineens 11 Data Sheets
Spare Parts ...luscmesisssismiissesesssssssnnnsassnsasasas 11 MBAL ...ttt 22
Servicing Schedule Chart MBAAL. .....ooonenerassreemssmisisissssssssmsmrasississnsesssssssss 23
.......................................................................... 12 .7 | . T ORI .
Servicing MLS844L ...t ecresatee s e 25
Lubrication - General ........c.cccoocvvivvniiunninnnns 13 M20CL .corrrsunesssossnsemessassssssssismuiasssmssviveansassisssss 26
Checking Oil ..cccccevirneinnenecniicciiiiineee e 13 NLBAAL ...ocveiieeeeeeeeeeeceteesesne st s nssnesesens 27
O1l Changes .........ccccissssssusssissssssaiisisssssunsosssanes 13 Wiring Diagrams
Changing Oil Filter .......c.ccvveiivnncnneennnnnnnne. 13 DC Electrical .....cccoveviereereereeecieniencesanaseneens 28
AT FIIET oot ece s 13 AC Electrical PXG (1 & 3 Phase) ......cccccevuuee. 29
V-BEIS onveeieeiieerecciteccreesseeenreeness s e e s e e ssessnas 13 AC Electrical PSL (1 & 3 Phase) ........ccccoue. 30
Retightening Cylinder Head Bolts ................... 14 AC Electrical BCI (1 & 3 Phase) .......ccceeuvnenee. 31
Valve Clearances .. usisnmsisssssssmsvesssssmmies 14

CALIFORNIA PROPOSITON 65 WARNING
Diesel engine exhaust and some of its constituents are known to the
State of California to cause cancer, birth defects, and other reproductive harm.

Proprietary Information
This publication is the property of Alaska Diesel Electric, Inc. It may not be reproduced
in whole or part without the written permission of Alaska Diesel Electric, Inc.
© Alaska Diesel Electric, Inc. 1996 All rights reserved. Litho USA

0844 10/96

1




INTRODUCTION

Servicing of marine engines and generator sets strictly. Failures begin with minor problems that
presents unique problems. In many cases boats are overlooked and become amplified when not
cannot be moved to a repair facility. Marine corrected during routine maintenance.
engines cannot be compared to the servicing of As operator, it is your obligation to learn about your
automobiles, trucks or even farm equipment. equipment and its proper maintenance. This is not a
Failures often occur in remote areas far from comprehensive technical service manual. Nor will
competent assistance. Marine engines are taxed far it make the reader into an expert mechanic. Its aim
more severely than auto or truck engines; therefore, is to aid you in maintaining your unit properly.
maintenance schedules must be adhered to more
UNIT IDENTIFICATION
MODELS INCLUDED
This manual covers operating instructions for:
M844, ML844, M16C, NL844 use the 844 engine M8441., M1.844, M20CL, NL844L use the 844L engine

Note: There are two versions of the 844 engine. The standard engine is designated 844. The long stroke engine
is designated 844L. You will need to know which engine you have to use this manual and to order parts.
MODEL NUMBERS

Model numbers give unit's application, block model, aspiration and RPM with the exception of Commercial
units. The root number on the commercial units indicate prime kW rating:

M, ML- NL 844 LC
s R
M, ML - Northern Lights marine generator set Model number of engine block L - Long stroke version
NL - Northern Lights industrial generator set Bore  Cylinders C - Commercial version
84 4
M 844 Northern Lights 16 kW marine diesel generator ML 844L Northern Lights 20 kW marine diesel generator

set with an 844 engine and a PXG generator. set with an 844L engine and a PSL generator.

Northern Lights 20 kW marine diesel generator ; ; ol i
M 844L . - NL 844L Northern Lights industrial diesel generator
set with an 844L engine and a PXG generator. set with 844L engine and a radiator.

Northern Lights 16 kW marine diesel generator

Northern Lights 20 kW commercial grade
ML 844 set with a 844 engine and a PSL generator. o g

marine diesel generator with special
generator.

M 20CL

SERIAL NUMBERS

Northern Lights generator sets with PSL generators have two data plates and two serial numbers. One serial
number is for the generator end, and it is found on the Generator End Data Plate. The other serial number,
found with the Generator set Data Plate, should be used when ordering parts for sets using PSL genera-
tors. Units with PXG & BCI generators have one plate. Serial Numbers for Northem Lights are nine digits. e.g.
8442-12345

X

o e o
TR TS NORTHRERN TIGHTS
Generator Set Serial e— POWER SYSTEMS ‘;

. POWER SYSTEMS
Nl:lmber for units \\\ i World Class Marine Generators
with PXG & BCI Serial No¢f_ D)
generators s I |

@ ALASKA DIESEL ELECTRIC, Inc.
4420 - 14TH AVE. NW, SEATTLE, WA USA.

o™ o)

Alaska Diesel Electric, 4420 14th AVE., N.W.

. o Seattle, WA 98107 (206) 789-3880
Generator End Serial \— -
Number for units with T T T T T T T T T T ]
\ Generator Set Data °
PSL generators. Set Serial NoC [ D

[ E—— e
o Set Model No. &
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WARRANTY

A warranty registration certificate is supplied with
your set. It entitles the original purchaser of our
equipment to a warranty covering material or
assembly faults. The extent of coverage is de-
scribed in the Limited Warranty Statement. We
recommend that you study the statement carefully.

NOTE: If the warranty is to apply, the servicing
instructions outlined in this manual must be fol-
lowed. If further information is needed, please
contact an authorized dealer or the factory.

SAFETY RULES

CAUTION: Accident reports show that careless
use of engines causes a high percentage of acci-
dents. You can avoid accidents by observing these
safety rules. Study these rules carefully and
enforce them on the job.

e Never leave engine without proper security.

e Turn the coolant tank cap slowly to relieve
pressure before removing. Add coolant
only when the engine is stopped and cool.

e Mount a fire extinguisher near engine.

® Always disconnect the battery ground strap
before making adjustments.

e Operate engines in properly ventilated
areas.

e Keep trash and other objects away from
engine.

e Escaping fluids under pressure can
penetrate your skin. Use a piece of
cardboard or wood, not your hands, to
search for leaks.

e Avoid wearing loose clothing without a belt
when working around engines.

Do not oil or grease engine while it is
running.

Use caution in handling fuel. Never refuel a
hot or running engine. Do not smoke while
filling fuel tank or servicing fuel system.
Keep your hands, feet, hair and clothing
away from power-driven parts.

Check for any loose electrical connections or
faulty wiring.

Engines should be operated only by
knowledgeable, qualified personnel.

Look completely around engine to make
sure that everything is clear before starting.
Do not operate an engine that isn't in proper
working order. If an unsafe operating
condition is noted, tag the set and control
panel so others will also know about the
problem.

Provide first aid kits.

CAUTION: This symbol is used throughout
this book to alert you to possible danger areas.

Please take special notice of these sections.

0844 10/96
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M844 AND M8441. MARINE GENERATOR

COMPONENT LOCATIONS

Service Side

Figure 1A and 1B. M844L with PXG generator end and automatic voltage regulator.

Non-Service Side

4

1. Coolant Fill 9. Alternator 17. Fuel Return Line 26. Fuel Return Line
2. Expansion Tank/Exhaust 10. Belt Guard 18. Crankcase Vent 27. Fuel Inlet Line
Manifold/Heat Exch.Tank 11. Water Temperature Sender 19. Fuel Injector 28. Oil Dipstick

3. Coolant Drain 12. Sea Water Inlet 20. Oil Fill Top 29. Oil Filter

4. Starter 13. Coolant Thermostat (behind) 21. Fresh Water Pump 30. Fuel Lift Pump

5. Wet Exhaust Elbow 14. AC Circuit Breaker for 22. Injection Pump 31. Lube Oil Drain
! 6. Junction Box Automatic Voltage Regulator 23. Oil Pressure Sender 32. Control Panel Plug-in
7. \Vibration Mount 15. DC Circuit Breaker 24. Oil Fill Side 33. PTO (Optional).
8. Sea Water Pump 16. Secondary Fuel Filter 25. Freshwater Block Drain
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MIL844 AND ML8441. MARINE GENERA-
TOR COMPONENT LOCATIONS

e Non-Service Side

s
[

® @ e

Service Side

Figure 1C and 1D. ML844 with PSL generator end and automatic voltage regulator. (ML844L Service
in same locations.)

1. Coolant Fill 9. Alternator 15. DC Circuit Breaker 24. Oil Fill Side
2. Expansion Tank/Exhaust 10. Belt Guard 16. Secondary Fuel Filter 25. Freshwater Block Drain
Manifold/Heat Exch.Tank 11. Water Temperature 17. Fuel Return Line 26. Fuel Return Line
3. Coolant Drain Sender 18. Crankcase Vent 27. Fuel Inlet Line
4. Starter 12. Sea Water Inlet 19. Fuel Injector 28. Oil Dipstick
5. Wet Exhaust Elbow 13. Coolant Thermostat 20. Oil Fill Top 29. Oil Filter
6. Junction Box (behind) 21. Fresh Water Pump 30. Fuel Lift Pump
7. Anti-Vibration Mount 14. AC Circuit Breaker for 22. Injection Pump 31. Lube Oil Drain
8. Sea Water Pump Automatic Voltage 23. Oil Pressure Sender 32. Control Panel Plug-in
Regulator
0844 10/96
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M16C & M20C COMMERCIAL MARINE GENERATOR
COMPONENT LOCATIONS

Service Side

Figure 2A and 2B. M20CL with BCI generator end

Non-Service Side

1. AirFilter 8. Junction Box 15.  Fuel Lift Pump 23. Freshwater Block Drain
2. Coolant Fill 9. Vibration Mount 16. Fuel Return Line 24. Oil Dipstick
3. Coolant Thermostat (under)  10. DC Alternator 17. Crankcase Vent 25. OQil Filter
4. Expansion Tank/Manifold/ 11.  Keel Cooler Return 18. Oil Fill Top 26. Lube Oil Drain

Heat Exchanger Tank 12. Water Temperature 19. Fuel Injector 27. Control Panel Plug-in
5. Manifold End Caps (2) Sender 20. Fresh Water Pump 28. Fuel Inlet
6. Coolant Drain 13. Oil Pressure Switch 21.  Injection Pump 29. DC Circuit Breaker
7. Starter 14. Secondary Fuel filter 22, Oil fill side 30. Generator End

0844 10/96
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NL844 & NL844L INDUSTRIAL GENERATOR
SET COMPONENT LOCATIONS

Service Side

Figure 3A and 3B. NL844 L with BCI generator end

Non-Service Side

NL844L Service side.
1. Exhaust Outlet 8. Crankcase Vent 15. Shutdown Solenoid 23. Generator Junction Box
2. Air Filter 9. Fuel Injector 16. Block Drain 24. DC Circuit Breaker
3. Generator Plate 10. Oil Fill Top 17. Oil Dipstick 25. Control Panel
4. Starter 11. Low Oil Pressure Shutdown  18. Fuel Return Line 26. Secondary Fuel Filter
5. DC Alternator Switch 19. Fuel Inlet Line 27. Oil Pressure Sender
6. High Water Coolant Temp. 12. Coolant Fill 20. Lube Oil Drain 28. Generator End

(HWT) Shutdown Switch 13. Injection Pump 21. Fuel Lift Pump 29. Oil Filter
7. Coolant Temperature Sender 14. Radiator Coolant Drain 22. Control Panel Plug-in
0844 10/96
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CONTROL PANELS

SERIES 1-B GENERATOR CONTROL PANEL

GENERGTOR
THOURS -+ -

e g\

; hnuamg; =

§asat seats
o

ENEARTGR
9 BTART

|-

L

Figure 4A.
SERIES 3-C GENERATOR CONTROL PANEL

Figure 4B.

SERIES 4 GENERATOR CONTROL PANEL

Series 4
Generatot Set
Control Panel

Figure 4C.

1. SHUTDOWN BYPASS-PREHEAT SWITCH:

Two functions are built into this switch: The
preheating of the engine, and bypassing of the
engine safety shutdown circuit. Hold switch in
on position 10-20 seconds before starting engine
and continue holding on during engine cranking.
Release the switch as soon as engine is running.
Holding the switch on too long can burn out the
heater elements.

2. ENGINE CONTROL SWITCH

To start the engine, hold switch in start position
until the engine is running. After the engine
starts, release switch and it will return to the
center positon. To stop engine, move switch to
stop position and release.

3. HOUR METER:

Keeps track of engine running time.

4. OIL PRESSURE GAUGE:
The oil pressure gauge shows the oil pressure in
the engine lubricating system.

5. ENGINE TEMPERATURE GAUGE:

Registers temperature of coolant.

6. D.C. VOLTMETER:

When the engine is stopped, the voltmeter
indicates the condition of the battery. When the
engine is running, the voltmeter indicates the
voltage output of the alternator.

For Series 4 Control Panels Only:

7. A.C. VOLTMETER:

Shows the generator output voltage.

8. FREQUENCY METER (HERTZ):

The frequency meter indicates alternating current
frequency: 60Hz (1800 RPM) or 50Hz (1500
RPM).

9. AMMETER/VOLTMETER
SELECTOR SWITCH:

Used to check voltage and current of each phase.
Return to “Amps Off” position when not monitor-
ing.

10. A.C. AMMETER

Shows the generator load on each phase. The phase
1s selected with the Ammeter Selector Switch, #9.

0844 10/96
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CONTROL PANELS

SERIES 7.0 THRU 7.6 GENERATOR CONTROL 1. ENGINE STOP-START-PREHEAT SWITCH
PANEL S-7.1 & S-7.3 manual start panels. Hold the
switch in START position until engine is
running. Note: Excessive cranking may cause
engine damage. After the engine starts release
switch and it will return to the run position. To
stop engine hold switch in the stop position.
S-7.0, S-7.2, S-7.4,S-7.5 & S7.6 auto start
@ panels. When the switch is placed in the auto-
: start position the unit will automatically start
when there is a drop in utility power.
2. OIL PRESSURE GAUGE:
The oil pressure gauge shows the oil pressure in
the engine lubricating system.
3. HOUR METER:
Keeps track of engine running time.
4. ENGINE TEMPERATURE GAUGE:
Registers temperature of coolant.

- 5. D.C. VOLTMETER
Figure 4D.
When the engine is running, the voltmeter
STATUS INDICATORS FOR S-7.0 THRU S-7.6 indicates the voltage output of the alternator.
GENERATOR CONTROL PANELS 6. STATUS INDICATOR PANEL:
Engine monitoring alarms and lamps for

STATUS INDICATORS monitoring engine functions. See®)in the
(- YT < Standard S-7.3 thru S-7.6 previous column for standard equipment.

S
k]
B @ svommresoy ~-Standard S-7.6 7. ALARM LAMP TEST AND ALARM RESET
5 L L Lo oL ~ Standard S-7.6 SWITCH:
< ( NEC3CRE - Standard S-7.3 thru S-7.6 Press up to test the indicator lights and press
2 C JOTLSUTRE < Standard S-7.3 thru S-7.6 down to reset alarms.
: L ERTLVIRE < Standard S-7.4 thru S-7.6 8. A.C. VOLTAGE ADJUSTMENT RHEOSTAT
¥ @ ovecun - Standard S-7.4 thru S-7.6 Voltage has been set at factory and should only
RT3 8l --Standard S-7.3 thru S-7.6 be adjusted by factory trained personnel.
- JESG TV < Standard S-7.3 thru S-7.6 9. AMMETER SELECTOR SWITCH:
L JCTECTI BN - Standard S-7.5 & S-7.6 Used to check each phase for load condition.
4 @ wvrmin ~ Standard S-7.5 & S-7.6 Note: Always leave this switch in the “ON”
A C EEEVUEUE - Standard S-7.5 & S-7.6 position while the unit is running.
5 @ wv o @ ~ Standard S-7.6 10. FREQUENCY METER (HERTZ):
B ~Standard S-7.6 The frequency meter indicates alternating current
frequency: 60 Hz (1200 or 1800 RPM or 50Hz
—® (1500 RPM).
e 11. A.C. VOLTMETER:
OFF @ RESET Shows the generator output voltage.
Au!cismm 1 12. A.C. AMMETER
T I Shows the generator load on each phase. The
é @ phase is selected with the Ammeter Selector
switch.
Figure 4E.
0844 10/96
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OPERATING PROCEDURES

BREAK-IN PERIOD

1. The first 100 hours on a new or reconditioned
engine are critical to its life and performance.

2. Constantly check the engine temperature and oil
pressure gauges (Sets with Series 3 — 7 panels).

3. Oil consumption is greater during break-in as
piston rings and cylinder liners take time to seat.

4. Break-In Oil Changes: Change engine oil and
filter at 50 hours. Change oil and filter again at
100 hours. (Consult Lubricants Section for oil
recommendation.)

5. Retighten head bolts at 50 hours. (See page 14.)

Operating Instructions

Generator Sets: Maintain at least a 75% load on

your set for the first 100 hours. If this is not pos-

sible, maintain no less than a 50% load to ensure

proper seating of the piston rings. Vary the load to

help seat rings.

BEFORE STARTING

1. Check the water level by removing the pressure
cap from the expansion tank or radiator. In
order to give the cooling water an opportunity to
expand, the level should be about 1 in. (2.5 cm)
below the filler cap sealing surface when the
engine is cold.

CAUTION: Use protective clothing and open the
filler cap carefully when the engine is warm
to prevent burns.

2. Check the oil level in the crankcase with
the dipstick. The oil level must be in the waffled
area on stick. Never allow the level to go below
this area. Always add the same viscosity of oil
as is already in the crankcase.

3. Check the fuel tank level and open any fuel
valves.

4. Marine sets: close the seacock, check and clean
the sea strainer and reopen the seacock.

5. Marine sets: place the battery switch in the ON
position.

NOTE: The battery switch must always be kept
ON while the engine is running. If the switch
is turned OFF while the engine is running, the
battery charging regulator could be ruined.

STARTING

1. Hold Shutdown Bypass-Preheat Switch in ON
position for 10 to 20 seconds before starting a
cold engine. Holding switch on too long can
burn out the glow plugs. This step is not neces-
sary if the engine is already warm.

2. While holding the Shutdown Bypass-Preheat
Switch in ON position, push Engine Control
Switch to START position.

3. As soon as the engine starts, release both
switches. Do not crank starter for more than 20
seconds. If engine fails to start the first time, be
sure starter has stopped before reengaging.
NOTE: Excessive cranking of starter on
marine sets equipped with water lift muffler
can cause engine damage. If engine does not
start after three, 20 second cranks, remove
impeller from the seawater pump. This will
prevent the muffler from filling with water and
backfilling the exhaust line and engine. Once
engine starts, shut it off immediately and
reinstall the impeller. Restart and check the
exhaust overboard outlet for gushes of water.

OPERATING

1. Units with Series 3 and 4 Control Panels:
Check gauges often. Oil pressure must be above
15PSI. The D.C. voltmeter should read between
11 and 15 volts at 80°(25°C) ambient tempera-
ture. Water temperature gauge must be below
200°F (94°C). Check AC voltage and frequency
meters (Series 4 & 7 Panels). If gauges deviate
from normal levels, shut down the set and
investigate.

2. Let the unit run unloaded for a three to five
minute warm-up period.

3. Add electrical load.

STOPPING

1. Remove electrical load from generator set.

2. Run engine for a 3 to 5 minute cool down
period.

3. Move engine control switch to the STOP
position momentarily.

4. Marine sets: shut off seacock, fuel valve and
battery switch.
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OPERATING PROCEDURES

SHUTDOWNS AND ALARMS
1.

Your unit is fitted with a system to protect it

from high water temperature or low oil pres-

sure.

a. Generator sets have shutdown systems to
stop the engine. They have no warning
horns.

b. Other alarms and shutdowns are available
as optional equipment.

NOTE: Do not rely on your warning or
shutdown system to the exclusion of
careful gauge monitoring. Watching your
gauges can prevent damage to the unit
and dangerous power losses.

Do the following when your warning or

shutdown system is activated:

a. Check the temperature gauge. If above
205°F (97°C), shut off the engine immedi-
ately.

b. Use the Trouble Shooting Guide on page
21 to isolate the cause of the overheat.

CAUTION: Do not remove the water fill
cap of an overheated engine. Escaping high
temperature steam can cause severe burns.
Allow the engine to cool and then remove the
cap slowly using protective clothing.
d. Make repairs and restart after the tempera-
ture gauge registers below 200°F (94°C.)

e. Watch the temperature gauge regularly and
turn off the unit if the temperature rises
above 205°F (97°C.) Repeat troubleshoot-
ing.

If the shutdown is activated and the tempera-

ture gauge shows temperature within normal

temperature range:

a. Check the engine crankcase oil level.

b. If the oil level is low, fill with recom-
mended lubricating oil and restart. Watch
the oil pressure gauge carefully and shut
off the engine if it does not show a normal
reading (20-60 PSI) after a few seconds of
operation.

c. Ifthe oil level is normal, DO NOT restart
the engine. Call your dealer for assistance.

SPARE PARTS
1. ADE recommends that you keep the following

spare parts on hand for field service. The parts
are available from your local Northern Lights
dealer. Some marine models already have “On-
Board-Kits,”a handy box that contains the most
common parts you will need.

All owners should have the following:

Primary and secondary fuel filter elements

Oil filters

Air filter (industrial only)
Alternator belt
Thermostat and gaskets

o o6 T

Seawater pump impeller & gaskets (Marine
only)

g. Glow plug
h. Injector and washer

If your set is operating a long distance from a
servicing dealer, add the following:
a. Complete set of injectors

b. Copper washers for injector change
c. Complete set of glow plugs
d. Fuel lift pump

0844 10/96
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SERVICING SCHEDULE CHART

The Servicing Schedule Chart below shows the service schedule required for
proper maintenance of your generator set. More detailed coverage of each
Service Point (SP) is listed on the page noted in the 'page’ column.

DAILY:
SP1 Check oil level in engine
SP7 Check primary fuel filter
SP13 Check cooling water level
Check sea strainer (marine)

AFTER FIRST 50 HOURS:
SP2/3 Change engine oil and filter
SP5 Check V-belt tension
SP6 Adjust valves
SP18 Check electrolyte in batteries
Re-tighten head bolts (see pg. 14)

EVERY 50 HOURS:

SP5 Check V-belt tension
SP18 Check electrolyte in batteries

EVERY 100 HOURS:
SP2/3 Change engine oil and filter
SP4 Check air cleaner
SP16 Check and clean radiator (industrial only)

EVERY 200 HOURS:
SP8 Change primary fuel filter element
SP9 Change secondary fuel filter

EVERY 600 HOURS:
SP6 Check valve clearances
SP11 Check injectors
SP14 Check and flush cooling system
SP17 Change impeller (marine)
SP19 Check state of charge of batteries

EVERY 2400 HOURS:
SP12 Check fuel injection pump
SP15 Check and clean heat exchanger (marine only)

SERVICE 50 100 200 600 2400
| POINT | PAGE OPERATION DAILY Hours Hours Hours Hours Hours
; ENGINE:
SP1 10,13 | Check oil level ]
SP2 13 Change engine oil 1) 5) ®
SP3 13 Change lube oil filters 1) 5) ®
SP4 13 Check air cleaner 1) 4) ®
SP5 13 Check V-Belt tension 1) ®
SP6 14 Check valve clearances 1) 5) ®
FUEL SYSTEM:
SP7 | 14,15 | Check primary filter 2) @
SP8 15 Change primary filter element 2) 3) @®
SP9 14 Change secondary fuel filter 1) 3) ]
SP10 15 Bleed the fuel system 3)
SP11 | 15-17 | Check injectors 1) @
SP12 17 Check fuel injection pump ®
COOLING SYSTEM
SP13 | 10,17 | Check cooling water level [ J
SP14 | 17,18 | Check and flush cooling system @
SP15 18 Check and clean heat exchanger (marine) @
SP16 18 Check and clean radiator fins (industrial) ®
SP17 18 Change impeller in seawater pump (marine) 1) 3) @
ELECTRICAL SYSTEM:
SP18 19 Check electrolyte level in batteries 1) 4) @
SP19 19 Check condition of batteries with hydrometer 1) ®
DRIVEN EQUIPMENT:
SP20 19 Clutch and PTO Service 2)
OUT OF SERVICE:
SP21 19 Winterizing or out-of-service 3)
1) Perform all maintenance once a year even if hour level has not been reached. 4) More often if necessary.
2) Consult manufacturer's maintenance schedule, note on chart. 5) After first 50 hours.
3) Whenever necessary. 6) Adjust at first 100 hours.

0844 10/96
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SERVICING

LUBRICATION - GENERAL

1.

Use only clean, high quality lubricants stored in
clean containers in a protected area.

2. These lubricants are acceptable:
a. API Service CC/CD/CE single viscosity
oils.
b. API Service CC/CD/SF multi-viscosity oils.
3. Use the proper weight oil for your average
operation temperature.
Air Single Multi-
Temperature Viscosity Viscosity
Above 32°F | SAE-30W | SAE 15-40W
(0°C)
-10 to 32°F SAE-10W v
(2310 0°C) SAE 10-30W
Below -10°F SAE-5W SAE 5-
(23°C) E 5-20W

Figure 5. Lube Oils

4.

5.

Some increase in oil consumption may be
expected when SAE 5W and SAE 5-20W oils
are used. Check oil level frequently.

Never put additives or flushing oil in crankcase.

SPI1. CHECKING OIL LEVEL

1.

Check the oil level in the crankcase with the
dipstick. The oil level must be in the waffled
area on stick. Never allow the level to go
below this area. Follow the lubrication recom-
mendations above.

SP2. OIL CHANGES

1.

(9]

The set is delivered with special break-in oil.
Change the engine oil and oil filter after 50
hours of operation. Use RPM Delo Series 100,
30 weight or equivalent Service CC 30 weight
oil during the first 100 hours.

o Change the oil and filter again at 100 hours
using the oil recommended in the above dia-
gram. After this, change oil and filter every 100
hours.

During intermittent cold weather operation,
change oil every 100 hours or six weeks,
whichever comes first.

Change oil at any seasonal change in tempera-
ture when a new viscosity of oil is required.
Change oil when engine is warm.

Dispose of waste oil in an approved manner.

6.
s

8.
9.

Never use a flushing oil.

Loosen clamp on oil change tube. Remove cap.
Drain oil. Replace cap and tube.

Refill engine with recommended oil.

Engine capacity oil filter is 2.1 gal. (8.2 liters)

SP3. CHANGING OIL FILTER

1.
2.

B

Change the lube oil filter every 100 hours.
Use a filter wrench to remove old filter. Dispose
of filter in approved manner.
Make sure the gasket from the old filter is
removed and discarded. Clean mount face.
Spread a thin film of engine oil on the rubber
gasket on the new filter and screw it on nipple
until gasket meets the sealing surface.
Using hands only, no wrench, tighten filter one-
half turn farther. Overtightening can do damage
to filter housing.
Fill engine with recommended oil. Start engine
and check for leakage. Stop engine, wait 3
minutes, and check oil level. Add additional oil
if necessary.
Oil filter part number is:

24-03100

SP4. AIR FILTER

1.

2.

Inspect air cleaner every 100 hours. In dusty
conditions, check more often.

M844, M844L, ML844, ML844L.: Remove
plate on bottom of air intake manifold. Inspect
element. If dirty, wash element in soapy water.
Rinse and dry thoroughly before reinstalling.
M16C, M20CL, NL844, NL844L.: Element
cannot be cleaned. Replace it when necessary.
Part number: M16C, M20CL: 24-20001
NL844, NL844L (element only): 314531127
NOTES:

e Make absolutely sure no impurities enter the
engine while changing the element.

e Do not run the engine with the air cleaner
removed.

e Do NOT clean filter with diesel fuel, solvent,
or gasoline. Serious engine damage can result

SP5. V-BELTS

1.

2.

Check the tension and wear on the V-belt after
every 50 hours.

Use your thumb to press on the belt at the
midpoint between the crankshaft and alternator
pulleys. The tension is correct of the belt can be
depressed about 3/16 in. (Smm.)

0844 10/96
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RETIGHTENING CYLINDER HEAD BOLTS

Tighten bolts when the engine is cold.

Loosen the nuts and remove rocker arm cover.
Tighten head bolts with a torque wrench in
order show in figures below. Tighten bolts
evenly in 2 or 3 passes, ending at specified

torque in final pass.
All models: 65.1-68.7 ft/lbs ( 9.0-9.5 kg/m)

LN

3.

Retighten the head bolts after the first 50 hours.

OO0 OO 0O OO

Flywheel

@

5.

6.

1.

Figure 6. 844 and 844L Head Torque Sequence

No. 4 No. 3 No. 2 No. 1

GHE GO GHE @

Flywheel

Figure 7. 844 and 844L Valve sequence
@ﬁ_ Valve Adjustment Screw

Rocker Arm

0.008 in.

@ 0.2 mm

Figure 8 Valve Adjustment

SP6. VALVE CLEARANCES

1. Readjust valve clearance after first 50 hours of
operation and every 600 hours thereafter.

2. Valve adjustments should be done after the
cylinder head bolts have been retightened.
Engine should be cold and NOT running.

Watch the valves while turning the engine over
by hand. Turn until the inlet valve starts to open
and the exhaust valve starts to close (the valves
are rocking.) Then turn the crankshaft one more
full turn and adjust the clearance on both valves
for this cylinder.

. Loosen the lock nut and adjust the clearance

between the rocker arm and valve guide of both
the intake and exhaust valves with the
adjustment screw. Clearance on both intake and
exhaust valves should be 0.008 in. (0.2 mm).
Repeat steps 3 and 4 for each cylinder. Each set of
valves must be adjusted individually.

Replace rocker arm cover.

UELS-GENERAL

Use only clean, high quality fuels of the following

specifications, as defined by ASTM designation

D975 for diesel fuels:

a. Use grade no. 2 diesel at ambient temperatures
above freezing 32°F (0°C).

b. Use grade no. 1 at ambient temperatures below

freezing and for all temperatures at an altitude
of above 5,500 ft. (1500 meters.)

. Use fuel having less that 1% sulphur (preferably

less that 0.5%.)

. The cetane number should be a minimum of 45.
. DO NOT use these unsuitable grades of fuel:

a. Domestic heating oils, all types.

b. Class B engine.

¢. Class D Domestic fuels.

d.Class E, F, G or H industrial or marine fuels.

e. ASTM-D975-60T No. 4-D and higher number
fuels.

. Storing fuel:

a. Keep dirt, scale, water and other foreign matter
out of fuel.

b. Avoid storing fuel for long periods of time.

c. Fill the fuel tank at the end of each day's
operation. This will reduce condensation.

SP7-9. FUEL FILTERS

1.

Your generator set should have a primary fuel

filter installed. We recommend the Racor brand

of fuel filter - water separators.

a. Check the primary fuel filter daily as
recommended by the filter manufacturer.
Empty the collection bowl as necessary.

Change the element as often as necessary or
every 200 hours.

0844 10/96
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c. If the bowl fills with water, change the
primary and secondary element immedi-
ately.

Primary Fuel
Filter

Part Number
Complete Unit ¢ L
24-50002
Part Number
Element
24-50012

Figure 9. Primary Fuel Filter
2. Change secondary fuel filter every 200 hours.
NOTE: The fuel filter on the engine is consid-
ered the “secondary fuel filter. ¢
a. Remove the spin-on filter by turning it
counterclockwise with a filter wrench. Fill
the new cartridge with fuel and install it
after applying engine oil to gasket surface.
Screw on until the gasket surface comes
into contact with sealing surface of filter
base. Then, tighten it two-thirds of a turn
by hand. Do not overtighten.

b. Fuel filter part number is: 24-52020.

SP10. BLEEDING THE FUEL SYSTEM

CAUTION: Escaping diesel fuel under

pressure can penetrate skin causing serious
personal injury. Before disconnecting lines be
sure to relieve all pressure. Before applying
pressure, be sure all connections are tight and
lines, pipes and hoses aren't damaged. Fuel
escaping from a very small hole can be almost
invisible. Use a piece of cardboard or wood,
rather than hands, to search for suspected leaks.
If injured by escaping fuel, see a doctor at once.

Serious infection or reaction can develop if proper

medical treatment isn't administered immediately.
1. The fuel system is self-bleeding. However,
any system may need manual bleeding
when:
a. A new fuel filter is installed;

b. The engine has run out of fuel;

c. The fuel lines , injection pump or any
other fuel system component has been
removed and installed.

2. Loosen bleed bolt “A” (Figure 10) on top of
filter. Pump hand primer “B” on fuel lift
pump until pure fuel (no bubbles) escapes
from bleed bolt “A”. Tighten bleed screw
“A”.

3. Loosen bleed screw or bolt “C” (Figure 10).
Pump hand primer “B” until pure fuel (no
bubbles) escapes. Tighten bleed screw “C”.

4. If the engine does not start after the above
bleeding process, loosen a fuel line at the
injector. Crank engine until pure fuel escapes.
Tighten the connection. Do each line one-at-
a-time.

5. After the engine has started use a piece of
cardboard to look for fuel leaks.

Figure 10. Fuel System Service Points

SP11. INJECTOR SERVICE

1. Injectors should be checked every 600 hours.

Check should be made by Northern Lights dealer
or local injection repair station.
CAUTION: Escaping diesel fuel under pres-
sure can have sufficient force to penetrate the
skin causing serious personal injury. If injured
by escaping diesel fuel, see a doctor at once.

3. Injector removal:

a. Clean loose dirt from around the injectors and
the fuel lines.

b. Relieve high pressure in the fuel lines by
loosening the delivery line flare nuts at each
injector (Figure 11).

0844 10/96
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Figure 16. Remove and Replace Copper
Sealing Washer

Figure 17. Reinstall Injector. Torque to
Proper Tightness

Figure 14. Remove Return Line

0844 10/96
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SPI11. INJECTOR SERVICE (CON'T.)

c. Remove delivery lines by disconnecting
from injectors and injection pump (Figure
12.) Remove all lines as an assembly, do
not remove the spacers. Cover the ends of
the lines, the injector inlets and injection
pump outlets to keep dirt out.

d. Remove the return line retaining bolts (13.)
Remove the return line (14.)

e. Unscrew and remove the injectors (15.)

NOTE: Do not use pry bars to remove injec-
tors from cylinder head.

f. After removing injectors, discard the
copper sealing washers from the injector
hole in the head (16.) Cover holes to
prevent dirt and debris from entering
cylinders.

4. Injector repair and cleaning: Take injectors to
your Northern Lights dealer or local injection
repair station for testing and service.

5. Injector installation:

a. Install a new copper sealing washer in each
injector hole (Figure 16.)

b. Screw in injector and tighten to 44-51 ft/lbs
(6 to 7 Kgm) (Figure 17.)

NOTE: Overtightening can damage injec-
tor.

c. Install return line using new sealing washer
below each connection. Tighten return line
retaining bolts to 22-30 ft/lbs.

d. Install delivery lines. Leave loose at
injectors for bleeding.

e. Crank engine to fill lines. Tighten lines at
injectors to 11-18 ft./lbs. Start engine and
check for leaks using a piece of paper or
cardboard. DO NOT use hand to check
for leaks.

SPI12. INJECTION PUMP

1. Since operating conditions may vary consider-
ably, it is difficult to give a definite interval for
checking the injection pump. But as a rule,
pump settings, maximum speed, idle speed and
exhaust smoke should be checked after every
2400 hours of operation. Service of the fuel
injection pump should only be done if checks
indicate pump malfunction.

2. Black smoke can be an indication of pump
malfunction. Before servicing the pump, check
other possible causes:

a. Check cleanliness of air filter.

b. Check valve clearances.
c. Clean and check injectors.

3. Any repair which involves disassembly of the
injection pump must be carried out by specially-
trained mechanics with the proper tools and test
NOTE: All warranties on the engine become
null and void if the injection pump seals are
broken by unauthorized persons.

COOLING SYSTEM - GENERAL

NOTE: Marine sets—Be sure to close the seacock
before working on the engine cooling system.
CAUTION: The cooling water in the engine
reaches extremely high temperatures. You
must use extreme caution when working on hot
engines to avoid burns. Allow the engine to cool
before working on the cooling system. Open the
filler cap carefully, using protective clothing when
the engine is warm.

SPI13. CHECK THE COOLANT LEVEL

1. Check the coolant level each day before starting
the engine. Remove the pressure cap from the
expansion tank or radiator. In order to give the
cooling water an opportunity to expand, the
level should be about 1 in. (2.5 cm) below the
filler cap sealing surface when the engine is
cold.

2. The pressure valve in the filler cap releases
when the pressure is approximately 7 PSI (0.5
bar.) Use a cap pressure tester to check cap if
you suspect it is faulty.

SP14. COOLING SYSTEM FLUSHING

1. Flush the cooling system every 600 hours or
every 12 months, whichever comes first.
MARINE:

a. Remove expansion tank cap and drain
engine block.

b. Open block drain cock. Remove hose from
bottom of heat exchanger tank.

c. Pour clean water into expansion tank until
water coming from drains is free of discol-
oration and sediment. Let water drain
completely. Close drains and refill with
recommended mixture.

0844 10/96
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INDUSTRIAL:
a. Remove radiator cap and open drain cocks
on radiator and engine block.

b. Pour clean water into radiator until water
coming from radiator is clear of discolora-
tion.

c. Close the radiator drain and continue flush-
ing until water from engine drain is clear.

d. Open all drain cocks and drain completely.

e. Close drain cock and refill with recom-
mended coolant mixture.

f. Clean leaves, dust and other debris off
radiator fins .

Coolant Specifications.

Use 50% water/50% ethylene glycol antifreeze
mix. Antifreeze mixture is recommended as a
good year-round coolant.

3. Check hoses and connections and repair any
leakage.

SP15. HEAT EXCHANGER (MARINE)

1. Clean the heat exchanger core once a year or
after 2400 hours of operation.

2. Drain expansion tank and heat exchanger.

Remove heat exchanger end covers and remove

core.

4. Clean the inside of exchanger core tubes using a
metal rod. Flush, inspect and clean again if
necessary.

5. Reassemble. Fill the cooling system, start the
engine and check for leaks.

SP16. CLEAN RADIATOR (INDUSTRIAL)

1. Remove debris from radiator fins daily.

2. In very dusty applications, clean the radiator
with compressed air or steam cleaner every 100
hours. Clean in the reverse direction of airflow.

SPI17. RAW WATER PUMP (MARINE)

1. Change the seawater pump impeller every 600
hours, or as needed.
2. Remove the pump end cover. Pry out the impel-

2
|

W

Be sure you remove all pieces of failed impeller.
NOTE: Place some kind of protection under
the screwdrivers in order not to damage the
pump housing.

3. Clean the inside of the housing.

ler using needle-nose pliers or two screwdrivers.

5. Press in the new impeller and place the sealing
washers in the outer end of the impeller center if
this has not already been done.

6. Replace the cover using a new gasket.

NOTE: Make sure that there is always an
extra impeller and cover gasket in reserve on
board.

GENERATOR ENDS

The maintenance and operation recommendations
for the generator end are in a separate Owner's
Manual. If you do not have one of these manuals,
contact your local dealer.

ELECTRICAL SYSTEM - GENERAL

1. Never switch battery switch off or break the
circuit between the alternator and batteries while
the engine is running. Regulator damage can
result.

2. Do NOT reverse the polarity of battery cables
when installing the battery.

GLOW PLUGS

1. Each cylinder is supplied with a glow plug
which serves to heat the combustion chamber.

2. To check the glow plugs, loosen the current
carrying flat wire between the plus-poles of the
glow plugs (Figure 18.) Connect a DC test bulb
between the plus-pole of the battery and the
plus-pole of the glow plug. If the bulb lights up,
the glow plug is functioning properly.

3. Check all glow plugs and replace any faulty
ones.

Figure 18. Glow Plugs (behind injectors)
3. When welding on the unit, disconnect the
regulator and battery. Isolate the leads.
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4. Disconnect battery cables when servicing the
DC alternator.

5. Never test with a screwdriver, etc., against any
terminal to see if it emits sparks.

6. Do not polarize the alternator or regulator.

7. A DC circuit breaker protects your control
panel and wiring harness. It is located in the
side of the generator junction box.

BOOSTER BATTERIES

CAUTION: Battery Gas Can Explode.
Keep all flames and sparks away from
batteries.

1. Before changing or using booster batteries,
check battery electrolyte level. Add distilled
water if necessary.

2. Booster and main batteries must have the same
voltage rating.

3. First, connect positive (+) terminal of booster
battery to positive (+) terminal of main battery.
Then, connect negative (-) terminal of booster
battery to ground on the engine block. (See
Figure 19.)

4. Remove booster battery after starting engine.

5. Sealed batteries: See manufacturer charging

SERVICING

and booster instructions.

e

—
i T
. + - +
Battery Booster Battery

Figure 19. Booster Battery Connections

SP18-19. BATTERY CARE
1.

Check electrolyte level every 50 hours or once
per month. Add distilled water to manufactur-
ers recommended level.

2. Batteries, cables and cable terminals should be
checked and cleaned every 100 hours. Clean
corrosion with a water and baking soda
solution. Flush with clean water. Tighten
terminals and grease them to inhibit corrosion.

3. Check the battery condition with a hydrometer
every 600 hours.

SP20. PTO

1. Manufacturer's service recommendations vary.
See your Owner's Manual for service informa-
tion. If you do not have a manual, see your
local dealer for the equipment in question.
Note: Some PTO's have rigid lubrication
requirements. Follow service recommenda-
tions closely.

SP21. WINTERIZING, OUT-OF-SERVICE

MARINE:
Remember to close seacocks before opening
drain cocks.

1. Drain fresh water and seawater cooling
systems completely. Flush fresh water system
and refill with proper antifreeze mixture.

2. Drain water supply lines and wet exhaust line.

3. Loosen the seawater pump cover and drain
pump.

INDUSTRIAL:

1. Drain and flush radiator and cooling system.
Refill with antifreeze-water mixture. Start the
engine and run to circulate the antifreeze.

2. Fill fuel tank or add biocide as per
manufacturer's instructions.

3. Seal air cleaner inlet, exhaust opening, crank-
case breather pipe and fuel tank vent with
plastic bags and tape.

4. Store the set in a dry, protected place. If unit
must be stored outside, be sure it is well
protected with a cover.

MARINE AND INDUSTRIAL:

1. Change the crankcase oil and filter.

2. Loosen the alternator belt.

3. Disconnect and clean battery. Remove to
warm storage place if possible.

4. Clean outside of unit. Paint any scratched or
chipped surfaces. Put corrosion preventative
on all exposed metal surfaces.
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TROUBLESHOOTING

If you cannot correct problems with these procedures, see your Northern Lights dealer.

DC ELECTRICAL SYSTEM

v Battery will not charge
Loose or corroded connections:
o Clean and tighten battery connections.

Sulfated or wom out batteries:
e Check specific gravity of each battery.
o Check electrolyte level of each battery.
Loose or defective alternator belt:
o Adjust belt tension.
e Replace belt.
v/ Starter inoperative
Check DC circuit breaker.
o If the breaker is tripped, reset it.

Loose or corroded connections:
e Clean and tighten loose battery and harness
plug connection.

Low battery output:
e Check specific gravity of each battery.
° Check electrolyte level of each battery.
Defective electrical system ground wire:
° Repair or replace.

v/ Starter cranks slowly
Low battery output:
o Batteries too small.
o Battery cables too small.

Check specific gravity of each battery.

° Replace battery if necessary.
Check electrolyte level of each battery.

o If low, fill cells with distilled water.
Crankcase o0il too heavy.

e Fill with oil of appropriate viscosity.
Loose or corroded connections:

e Clean and tighten loose connections.

v Entire electrical system does not function
Check DC circuit breaker.
o If breaker is tripped, reset it.
Faulty connection:
¢ Clean and tighten battery and harness plug
connections.

Sulfated or worn out batteries:

° Check specific gravity and electrolyte level of

each battery.

ENGINE

v Engine hard to start or will not start
Improper starting procedure.
e See starting section of this manual. Take
special note of Bypass Switch operation.

No fuel.

e Check level of fuel in fuel tank.
Low battery output:

e Check electrolyte level and condition.

Excessive resistance in starting circuit:
e Clean and tighten all battery connections

Crankcase oil too heavy:
° Use oil of proper viscosity.

Improper type of fuel:
° Consult fuel supplier and use proper type of fuel
for operating condition.

Water, dirt or air in fuel system:

e Drain, flush, fill and bleed system.
Clogged primary fuel filter element:

e Clean or replace filter element.
Clogged secondary fuel filter element:

e Replace filter element.

Dirty or faulty injection nozzles:
= Have your dealer check injection nozzles.

v Engine runs irregularly or stalls frequently

Below normal engine temperature:
° Remove and check thermostat.

Clogged primary fuel filter element:
e Clean or replace filter element.

Clogged secondary fuel filter element:
» Replace secondary filter element.

Water or dirt in the fuel system.
e Drain, flush, fill and bleed system.

Dirty or faulty injection nozzles:
° Have your dealer check injection nozzles.

Air in fuel system:
» Inspect clamps and hoses on suction side of fuel
pump for air leak.

Improper type of fuel:
° Consult fuel supplier and use proper type of fuel
for operating condition.

v Lack of engine power

Engine overloaded:
° Reduce load.

Intake air restriction:
e Service air cleaner.

Clogged primary fuel filter element:
e Clean or replace filter element.

Clogged secondary fuel filter element:
 Replace filter element.

Improper type of fuel:
 Consult fuel supplier and use proper type of fuel
for operating conditions.

Overheated engine:
° See "Engine Overheats" in next category.
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If you cannot correct problems with these procedures, see your Northern Lights dealer.

Below normal engine temperature:

e Remove and check thermostat.
Improper valve clearance:

 Reset valves. Best done by dealer.
Dirty or faulty injection nozzles:

e Replace injectors. Best done by dealer.

° See your local dealer.
v Engine overheats

Engine overloaded:
o Reduce electrical load.

Low coolant level:
e Fill tank or radiator to proper level.
o Check hoses for loose connections and leaks.

Keel cooling tubes have been painted (marine.)
e Remove paint from tubes.

Cooling system needs flushing.
o Flush cooling system.

Defective thermostat:
e Remove and check thermostat.

Defective temperature gauge:
o Check water temperature with thermometer and
replace gauge if necessary.

Water pump impeller worn/broken (marine.)
e Check impeller and replace if necessary.

4 Engine knocks
Insufficient oil:
e Call your dealer.

Injection pump out of time:
e Call your dealer.

Below normal engine temperature:

e Check your thermostats.

e Check water temperature to see if temperature

gauge is working properly.

Engine overheating:

e See "Engine Overheating" section.

v High fuel consumption

Improper type of fuel.

o Use correct fuel for temperature.
Clogged or dirty air cleaner:

e Service air cleaner.
Engine overloaded:

e Reduce electrical load.

Improper valve clearance:
e See your dealer.

Injection nozzles dirty:
e See your dealer.

Injection pump out of time:
e See your dealer.

Engine not at proper temperature:
e Check your thermostats.

e Check water temperature with thermometer and
replace gauge if necessary.

v Below normal engine temperature
Thermostats not working properly:
e Check thermostats.
Temperature gauge not working properly:
o Check water temperature with thermometer.

v Low oil pressure
Low oil level.
o Fill crankcase to proper level.
Improper type of oil:
e Drain and fill crankcase with correct oil.

Partially plugged oil filter:
e Replace filter.

4 High oil consumption
Break-in period.
¢ Qil consumption decreases after break in.
Crankcase oil too light:
o Use proper viscosity oil.
Oil leaks:
e Check for leaks in lines around gaskets and drain
plug.
Engine overheats:
e See "Engine Overheats".

v Engine emits black or gray exhaust smoke
Clogged or dirty air cleaner:
e Service air cleaner.
Defective muffler (back pressure too high).
e Have dealer check back pressure.
Improper fuel.
e Use correct fuel for temperature.
Engine overloaded:
¢ Reduce electrical load.
Injection nozzles dirty:
¢ See your dealer.
Engine out of time:
e See your dealer.
v Engine emits white smoke
Improper fuel.
o Use correct fuel for temperature.
Cold engine:
e Warm up engine to normal operating temperature.
Defective thermostat:
e Remove and check thermostat.

Engine out of time:
e See your dealer.
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NORTHERN LIGHTS M844 DATA SHEET

Kilowatt Rating Prime 16 kW s Common 12 kW
Rated RPM/Frequency EUR——— 1800/60HZ ......cccecccneenmmrsncnnnnne Data .sossssssssssossassas 1500/50Hz
General Information

ENGING: TYPO owussvssavsuasues sovsvs sovs cuvn §06s 655 555 § 5848553 5955 §695 8453554 st fm s Lugger 4 cycle, swirl chamber, diesel

CYlINABINS susress sossusensies sommeamsmmas v 55w so5HwaTa0S SESTOEE 5780 SERTERI TR TS SRRATES FradSIHEA N S S nb iR et s Inline 4

DS PIACIEINE s svssmmnsns s samsesss cons vean sxmes s ssas wemssows Ky S5 4V R4S SRR SRR S 121in3 (1.995 liters)

CVEIES wcvvinnsonmmun snssonareimsssns sovosins sxews sEsasomseT e 5850864545 5483 S8 4R50RVT §SANWNTSRFTTINES § 4500 KEHE % SuFR 8% 4

BOre X SHrOKE ....ceieiiiiiieeie e s 3.3x3.5in (84 x 90 mm)

Rotation (Facing Flywheel) counter-clockwise

Compression RO .........cceiiiiiiie ettt a e a e 22:1

Crankcase Capacity including Oil Filter..........cccvoiiiiiinieiniie e 2.1 gal (8.2 liter)

F X o1 - 1T o O PP SS U UPPR PP Natural

Flywheel HOUSING SiZe ......cc.ccoiiiiiiiiiiiitieceecee et SAE 4

FlyWheel Drive SIZe ........coiiiiiiiiiiieciietee e e 7.5in. (190.5 mm)

Rated Flywheel HP ..., 26 HP .ottt 21.5HP
Dry Weight W/H.E. ...c.oiiiiiiiii ittt s e 860 Ibs. (390 kg)

LENGEN et e 45.9 in (1166 mm)

WIGEN <ttt e e et e e e 19.2in (487 mm)

HEIGNT «ee e 26.9 in (684 mm)

Cooling System

APProxX. Coolant Cap. .....c.cceeiiiirieeeeiiieeeriee e e e sce e e e et e see s e s s e seeee e s e nanne 1.2 gal (4.5 liter)

Minimum Through HUll Dia. ........ccueiiiiiiii et 3/4in (20 mm)

Sea Water Pump Inlet HOSE ID ......cociiiiiiiiiicieec e 3/4in (20 mm)

Minimum Sea Water DISCharge ..........ccccceireeeiiiiicneecceniesie e ecieee e e 3/4 in (20 mm)

Heat Rejection to Jacket Coolant ..............c....... TOI8 BTUIMIN. ... iaeesneaesnmnemsssesiossss saseassissa s sias s sdanssinn 763 BTU/min
Fresh Water Pump Cap. .....cccceecirvincnicciennenn. 12.9 gpm (49 Ipm) .cisssssicisismnismsinisssisinisimnes s s ivsavss 10.7 gpm (40 Ipm)
Seawater Pump Cap. ......cccevveieeiiienicciieceneen 9.0 . gpm (34 IPM) s issassssavissvssvsossnns savorvussnians sassasssssmavsss 7.5 gpm (28 Ipm)
Maximum Seawater Pump Suction Head ..........cccccovoiiiiciinenniiiiieiirieevee e, 39in (1M)

Keel Cooler TurboTube Length .........ccccoeveeenneee 4 feet (1.2 M)

Keel Cooler Head Dia. ..........cceieieeiiiiiiriieeeeesintece ettt eee e e e eaeve e eeeaeeas 1in (25.4 mm)

Keel Cooler Water HOSE ID .......ccoociiiiiiiiiiiiineieceeeeieeeeesree e 1.25in (31.5 mm)

D.C. Electrical

Minimum Battery Capacity ..........cccoreiriiiiniiiiniee et 120 Amp Hour

Battery Cable Size .........coooiiiiiii e ‘0

Starting Voltage, Negative Ground. ..........c.cceeiiiriieriniiinnnnen e secceeeesesiee e 12 Volt

A.C. Electrical

120/240 Volt AMPErage .......ccceeeeeemereeenreresnianeeenanns 66.6 @MPS ..o —

120 Volt AMperage ..........ccoeeerimeeeenenieeesieeeeninenns 13B.2 AMPS oo e -
"110/220 VoIt AMPerage ........cccouveveeiuiiiecieecsniinceinnnnes T O 54.5 amps
240 VOIt AMPErage ........ccecueeeniueeiieirieeeeeeeeeesesneeeseennes euassseasanssnns s s s enn s e mRSe e s s R A RS AR S A s g um RS R s 4RSS 50.0 amps
110 VoIt AMPErage ........cccceeceeemeericieenieenciee e e eseee e O 109.0 amps
PhESE ittt e e e e ne 1 Phase Std./3 Phase Opt.

Air Intake and Exhaust
Generator Cooling Air Flow

Single and Three Phase .........ccccceeeeeenuennn. 441 cFm (12.6 M3/MIN) ceocoiiiiiiieiiieeecire e 315 cFm(9m?¥min)
Air Consumption .......cccceviiieeiiiiieee e 65 cfm (1.8 M¥M) ....coiiiiiiecciieieere e 54 cfm (1.5 M¥m)
Maximum Exhaust BaCKpresSsure .........cccooeveiieeeriniieeesinee s eeeeceeeeieee e 48in (1219 mm) H,O
Wet Exhaust EIDOW OD .......ccooiiiiiiiiiieiiice et 2in (51 mm)

Exhaust Gas Volume...........ccccceeeeciieiccieeeeennens 153 cfM (4.3 M¥M) ..ot e 127 cfm (3.6 M¥m)

Exhaust Gas Temperature .............cceceeeriiieiiiereienreeee e eeseeeeeniens 1022 degree F (550 degree C)

Fuel System

Minimum SUction LiNe .......ccccoiiiiiiiiicccieee e 5/16-.3125 in (7.9 mm)

Minimum Return Line ..o 5/16-.3125 in (7.9 mm)

Maximum Fuel Pump Suction Head ...........ccccociiiiiiiiiiiiinicnee e 39in (1M)

Specific Fuel Consumption at Max. Load ..........cccceeviiiecveiieeee e 185 grams/hp/hr

Approximate Fuel Rate at Max. Load ............. 1.38 US gph (5:2/Iph) civisscinismi s ssammmsssss 1.23 US gph (4.65 Iph)

Maximum Engine Operating Angle (degrees)

Continuous Operation (More than two minutes Front Down Rear Down Left Down Right Down

requires use of a remote expansion tank) ........ccccccccevienenneee O wsisimsssaivanm (0 55 [ JEE———— (6277 0 [ER———— 0-20

Intermittent Operation (Sustained up to two minutes) ......... (6150 L THmp— 0-35 susvossssmssmnans [0 5 R—— 0-35
0844 10/96
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NORTHERN LIGHTS M844L (LONG STROKE) DATA SHEET

Kilowatt Rating Prime .....c.ccconecciccccninnnnccnnsennnns 20 kW iciccsssssasmmssennaas COMMON ...ccceeeecrsncasmisnnnnnnes 16 kW
Rated RPM/Frequency M [ 11117511 7 ZESEE————— B 7 7 R —— 1500/50Hz
General Information

ENGiNe TYPE ..o Lugger 4 cycle, swirl chamber diesel

(@37 [T o 1T £ OO RRROON Inline 4

DISPIACIMENT ...t 135in®(2.216 L)

CYCIES .t e e e e e s er e aesste s 4

BOre X Stroke ..ot 3.3x3.9in (84 x 100 mm)

Rotation (Facing FIyWheel) ............oco i counter-clockwise

ComPression RAtIO .......cccviiiiriiiiiiciiie et s 22:1

Crankcase Capacity including Oil Filter............ccccoiiiiiiiiiiinniciinnn, 2.1 gal (8.0 liter)

Aspiration .o i G TR R R R R e Natural

Flywheel Housing Size ........c.cccooiiiiiiiiiiiicce e SAE 4

Flywheel Drive Size ........ccccvviiviiiiiiiiiiiincincrsesessessisasssssasss e 7.5in. (190.5 mm)

Rated Flywheel HP ..........cccoiiiiiiiiiiicccccee B2 HP ot 26.5 HP
Dry Weight WHLE. ..o isomisnsissii s sesssam ssdvsaisisss sov sosvasssss 940 Ibs. (426 kg)

LENGRN ... coumseessesismianisimnaimssniionssndss s sossass fuss 55563 §95F 55763 SWF8 7658 £05 4T85 S00 FevdTaTSRORSY 45.9in (1166 mm)

WVIALH .....oeceiinesansinnisisaniim v ives osasisssses sim o004 455 5ames e s K e Essins Savs iR RITE T4 19.2 in (487 mm)

HEIGNE ... veiinnssoniusonivs o ol vmas dusss sasaseasanss samins oos3 605 S5T43 V505530 5555 £E4% SRR STRTF¥THATE 27.8 in (705 mm)

Cooling System

AppProx. Coolant Cap. .......cccviiiiiiiiiiiiiii 1.3 gal (4.8 liters)

Minimum Through Hull Dia. ..........ociiiiiiiire s 3/4 in (20mm)

Sea Water Pump Inlet HOSE ID ......ccccoveviiiiiiiiiiniiiiiciiiie 3/4in (20mm)

Minimum Sea Water DiSCharge .........ccccvieruiiriereriieien i 3/4 in (20 mm)

Heat Rejection to Jacket Coolant ........................ 1273 BTUIMIN cossniissvisnms sovadsmsmmmmusssssesssmndb cosssuesansssanens 1019 BTU/min
Fresh Water Pump Cap. ......ccccuuvvemieeiriennneeen. 129 gpm (49 IpM) «cicsumssnivasssnamsmessnmsmmessastasbossasannissass 10.7 gpm (40 Ipm)
Seawater Pump Cap. .......ccccovviiiiiiiininiinnccnnne, 9.0:gPM (34 IPM) +vocnsvssswsssussessmsminsussunssnsssssnasssansssnsnsuien 7.5 gpm (28 Ipm)
Maximum Seawater Pump Suction Head ..............coooiiiiiiiiiiniciiniie 39in (1M)

Keel Cooler Turbo Tube Length ..cusmismscsanssmmmmsssansssssissssomssmss sosssas 5feet (1.5 M)

Keel Cooler Head Dia. .......cccuueiuiiieeiiiiieiiiiee et e e ee e e e s snae e 1in (25.4 mm)

Keel CoolerWater HOSE 1D i..iuiccmcemsissisomimmmassssesssss sssmasnssssssasssassesasnansnssas 1.25in (31.5 mm)

D.C. Electrical

Minimum Battery Capacity’ ...uu s s comsevasssvss seoms essesmsssesssvsnvss voss msssves 120 Amp Hour

Battery Cable: SIZe . uummwemirss sosvsrvimen sessssisssss o ssovssoss sisissssses 557 50 £ssssasssosssaress ‘0’

Starting Voltage, Negative Ground. ............cccevveiiiiiiiiiiiniiniicc e 12 Volt

A.C. Electrical

120/240 Volt Amperage .......cccceeevveeceiiiiienencicn e, 83.3 aMPS! cicsvrssssmmsivissmsissiissivemses ssasnnees e -

120 Volt Amperage

110/220 Volt Amperage ........ccccceeeerviiiceecreennnnieieseninnns et Eeee e e e e e heee e e e ettt et a e ere e e es 78.7 amps
240 Volt AMPOrage s sviwsssswsvnnsns svms sswasssvassssinues et eeeeeeeee ittt eereeeeeeeeteiasiieeeeesetnteeeeneiaaaarreeraneeaees 66.6 amps
110 Volt AMPerage: ... s sssssarssssisevssasssssasassesassas et eereeeeeeateeeeeteeeeeesaireeeaeesiite e arr st enbnanae s 145.4 amps
PRESE iscvsmssomnssmsmssmminssssssmsodimauss vansesssss st siss svvsssvasaasss ssmmssdsansvaseusvannss 1 Phase Std./3 Phase Opt.

Air Intake and Exhaust
Generator Cooling Air Flow

Single and Three Phase ..........ccccccceceinnne. 483 cFM (13.8 M/MIN} siussissessssssimssmmssusisasseranmsmasssns 441 cFm(12.6 m®min)
At ConSUMPLION s mves sissamain sawsissnss 72 ¢fmM (2.0 M¥M) oo 60 cfm (1.7 M¥m)
Maximum Exhaust Backpressure .........ccccccceeeiieciinniinnnicniin i, 48in (1219 mm) H,O
Wet Exhaust EIDoW OD) : uisesmsssowmm sovvscossansss sosngamsssasansossasssunassnons s sssuas 2in (51 mm)

Exhaust Gas Volume ;.....cmmsssmmssmmssssssiss 171 cfm (4.8 M¥M) oo 142 cfm (4.0 M¥m)

Exhaust Gas Temperatlire: w. st sssmsmmavsssinssermasmmsasmsmssamsmsamnss 1022 degrees F (550 degrees C)

Fuel System

Minimum Suction Line 5/16-.3125 in (7.9 mm)

Minimum Return Line 5/16-.3125 in (7.9 mm)

Maximum Fuel Pump Suction Head .............cccciiiiiiiiiniiiiieiieceiieee e 39in (1M)

Specific Fuel Consumption at Max. Load ...........ccceeeriieriiinneniiie e 185 grams/hp/hr

Approximate Fuel Rate at Max. Load.............. 1.73 US gph (6.5 1Iph) ..eceviiiiiiiiiiiieiiiie e 1.38 US gph (5.2 Iph)

Maximum Engine Operating Angle (degrees)

Continuous Operation (More than two minutes Front Down Rear Down Left Down Right Down

requires use of a remote expansion tank) ..........c.c.ccoeviniiiinins [ I 0-10 cceeeeciiiiiicns 0-20 .cvviiiiiiiinns 0-20

Intermittent Operation (Sustained up to two minutes) ......... 0-35 .. 0-35 .ciiiiiiiiineens 0-35 .. 0-35
0844 10/96
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NORTHERN LIGHTS MLL844 DATA SHEET

Kilowatt Rating Prime ......ccccuecccminncennnccmrinnnncscccnnens 16 kKW .ocrirecrnnecnnrccanens Common 12 kW
Rated RPM/Frequency .........cccuceeeruesresscsnnenssnsanes 1800/60Hz ......ccceemneerrmacnenenene Dafta sassasssamssinses 1500/50Hz
General Information
ENgine TYPe ...ooviiiiiiiiii it Lugger 4 cycle, swirl chamber, diesel
CYIINABIS ...t Inline 4
DiISPlaCMENT ..ottt e e 121in® (1.995 liters)
CYCIBS .ttt ettt e ettt te e et a e e e e et tr e e e steeeennreeenanas 4
BOre X STrOKE .....coiiiiiiieice ettt a e e 3.3x3.5in (84 x 90 mm)
Rotation (Facing FIYWheel) ........cccuiiiiiiiiiiiire e counter-clockwise
Compression RALIO .......ccouiiiiiiiieee ettt e e e e e b nee e 22:1
Crankcase Capacity including Oil Filter.........cccooiriiiiiiiiieiieee e 2.1 gal (8.2 liter)
ASPITAION < crsmmnis suwwrmssanes 55w 6556 53w 5998 55955 $3T5 6 6563.575 64w s a s nmal b ios §0 5545 54 44 SERRAS T4 85404473 85935 Natural
Flywheel HOUSING SIZ6: s susssws saussive sovessaiiasss ives sssissnanen sess sasssisasiiosss iiaasis s doss ivssisasin SAE 4
Flywhigel Drive: SiZe e sswesss cvus s ssmonss svsss svas svssasvns cove ssvaan v sxsaasasissamaansssis 7.5in. (190.5 mm)
Rated Flywheel HP . msmmmsss scumssvms ovmsavim ssvsssnne 26 HP' e cvossmvmss sosesimsminssvsanssssevss sussssisss siesseaesssmsssss oo 21.5HP
Dry Welght WH:E. . sasasicisisn sovionss sovvasass svasssan svas avvsss ssvsvenan svavss s was s sseivs 840 Ibs. (381kg)
LONGEN cuvcssusuissmssssomenmnsse sv soess svasminss simesssssess 5635 05V 5815984795058 Svs 3o a3V aaRA 43S 45.2in (1149 mm)
WWIAEN Lot et et e e e e e eaees 19.3 in (490 mm)
HEIGNT ..ttt e s 26.7 in (678 mm)
Cooling System
Approx: Coolant Cap. s s swns sovsseimssrmasemsss o s v s 1.2 gal (4.5 liter)
Minimum Through Hull Dia. ........cccoiiiiiiiiiiiir e vese e e e 3/4in (20 mm)
Sea Water Pump Inlet HOSE ID .......covviiiiiiiiiiieecceeee e 3/4in (20 mm)
Minimum Sea Water DiScharge .........c..coovveiiiiiiniienieceeeee e 3/4 in (20 mm)
Heat Rejection to Jacket Coolant ..............ccc....... 1018 BTU/MIN .o 763 BTU/min
Fresh Water Pump Cap. .........cocceeecniiiininennnn. 12.9 gpm (49 1PM) i 10.7 gpm (40 Ipm)
Seawater Pump Cap. ......cccevvreeeeiiniiieneeceeenen. 9.0 gPM (B4 IPM) eeeiiiieieiciicccen e 7.5 gpm (28 Ipm)
Maximum Seawater Pump Suction Head ...........c.cccceiiieiiiiee i 39in (1M)
Keel Cooler TurboTube Length ...........coeeeeennieee. 4 feet (1.2 M)
Keel Cooler Head Dia. ......cocciiiiiiiiiiii i 1in (25.4 mm)
Keel Cooler Water Hose ID ........ooeviiiiiiiiiiii e 1.25in (31.5 mm)
D.C. Electrical
Minimum Battery Capacity .........ccccovreeeiiiiiiiieenreeee et e e e 120 Amp Hour
Battery Cable Size ..o ‘0’
Starting Voltage, Negative Ground. ..........ccccoceeiiiiiniiiniiniiinncs e 12 Volt
A.C. Electrical
120/240 Volt Amperage .......ccccovvvreeeeeeceeeeeecnnencnee. 666 AMPS .cvrrreenearmiarrass snmmmnsessannesean i iFies 5538 FEHTHEE IS SETH SHRTOHTET -
120 Volt Amperage .........cccovvvveviiiiiinniinn e, BB 2 AMIPS: i.cremos cimsimansessonis s5sis s 560 4685 F43E3355003.555TURS 553 SF TR ETTTFS -
110/220 Volt AMPErage .........ccoceerrveeeeiiienineesiieeeecneeenns s e e ntae s ene 6 S awnse g SRR VS S SRS SRS 54.5 amps
240 VOIt AMPErage ........cocveeiecrerrereriicnnrreenresreeneeesareennas i 40 4 e SR § 5 S S S S SRR ARG SRR SOV TR 50.0 amps
110 Volt AMpPerage .......ciussiisssssinin smmssivssvsssssss soisssoass S G SRR § SR R S S SRR R S ST S S AT AR SRR 109.0 amps
PhaSO! :usunsrensss sovvess s snms swwssnss 6oemswions 080 535 4o 60534 5388 948 §Fo S 0R0VS FRUTRARINSE 1 Phase Std./3 Phase Opt.
Air Intake and Exhaust
Generator Cooling Air Flow
Single and Three Phase .............cccccceoceeen. 441 cFm (12.6 mYMin) «::coccssn s 315 cFm(9m¥min)
Air CONSUMPHION :xos sosssim s cons sonssssssaves sines sessasmis 65 cfm (1.8 M¥M) covusicicvimmmsnenssmsnss ssssssisssmmsss sssess 54 cfm (1.5 M¥m)
Maximum Exhaust BackpreSsure ...........ccccviviiiiiiiiciiiiniicnieecreineieeseeeeeee 48in (1219 mm) H,O
Wet Exhaust EIDOW OD i svesavssswns soves rass cvwsonss sove rous sssswasiasn s sovssose s o s sassssavin 2in (51 mm)
Exhaust Gas Volume .........c..cccoveecininiinnnneene. 153 ¢fm (4.3 M¥M) it 127 cfm (3.6 M¥m)
Exhaust Gas Tempelratlre s s ssss sssssarsssssisssseiemssssvassivssss 1022 degree F (550 degree C)
Fuel System
Minimum SUCHON LING: wu s asissvas snswsisisasin sssvssvssvumsires ssvssssassevinsas svesvesvans 69 5/16-.3125 in (7.9 mm)
Minimum Betum Line: i s s sumss oasivesmanssn o s seeves ssvessmonssss 5/16-.3125 in (7.9 mm)
Maximum Fuel Pump Suction Head .........c...cccovuiiiiiiinniiiniiieccciee e, 39in (1M)
Specific Fuel Consumption at Max. Load ..........ccccccoviciiiiiiecciiinenccciiniien 185 grams/hp/hr
Approximate Fuel Rate at Max. Load ............. 1.38 US gph (5.2 Iph) ..coceviiiiiiiiiiiiiiiiiniic e, 1.23 US gph (4.65 Iph)
Maximum Engine Operating Angle (degrees)
Continuous Operation (More than two minutes Front Down Rear Down Left Down Right Down
requires use of a remote expansion tank) .........cc.ccoceevieeene O e (01 [0 I 0-20 ..oociiieeiieees 0-20
Intermittent Operation (Sustained up to two minutes) ......... 0-35.iiiiicnenne 0-35 ..ot 0-35 oo 0-35
0844 10/96
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NORTHERN LIGHTS ML844L (LONG STROKE) DATA SHEET

Kilowatt Rating Prime 20 kW

Rated RPM/Frequency ........cccccncncenisesicsscnnnnns 1800/60Hz

General Information

ENgiNe TYPE ..o e

(03 1Tg o L= £ PR Inline 4

DISPIACMENT ..o e e 135in® (2.216 L)

CYCIES ..t e e 4

BOre X StroKe .....ccuiiiiiiiiiiie 3.3x3.9in (84 x 100 mm)

Rotation (Facing FIywheel) ..., counter-clockwise

Compression Ratio ...t e 22:1

Crankcase Capacity including Oil FIter ..o, 2.1 gal (8.0 liter)

S DI O o il i i i inssaaaeseisus sasas o mm samensans sasmeiun stee oaes s 4aws £V SRS F4¥4 64Fs 03 S uas 4308 Natural

Flywheel HOUSING SIZE .....c.coiiiiiiiiiiieiie ettt SAE 4

FlyWheel DIV BIZ@ ::i....imasimiiiiimasis s sessssssariansis sesid 58 5636755 5355 5553 563 7.5in. (190.5 mm)

Rated Flywheel HP .........cccccooiiiiiniiirccieeeeeee B2 HP.iicamicumsssissmsivavsssiss s savssassseasssssrssvessassessessos 26.5 HP
Dry Weight W/H.E.: sossisasimssmsaiosin ssinivs asesiiss saassassisas svms svssssamss sasssss 961 Ibs. (436 kg)

L@NIGEH ..oivinssaian sovs ssunensvins oveimss 55wt sv ave 5sss d 450 52 6§ 4550 696 £4T SRV § 45 4HETETRN F453 £95 F5 47.7 in (1212 mm)

WA o cciiasinns somwnssmnssms nwmves ims suwe s oames 560 55008085075 59305 0 § 5943 4543 495 6654 54 4945 FmVoRmaaes SREFOETE 19.3in (490 mm)

HBIGNT oo iinusiiinsnsiiims oo ovemsss ivdsess s souns s eamovss 4 5353 5450 455 599985 4548 53 59504375 iAo was 27.5in (699 mm)

Cooling System

APProx. Coolant Cap. .....cccciiviiiriiniiiie e e e 1.3 gal (4.8 liters)

Minimum Through HUll Dia. ........ccoiiiiiimiciieece e 3/4 in (20mm)

Sea Water Pump Inlet HOSE ID ....cccooiimiiiiieie e 3/4in (20mm)

Minimum Sea Water DiSCharge ..........ccuuuiiiieeeeiieiin e 3/4 in (20 mm)

Heat Rejection to Jacket Coolant ........................ 1273 BTU/MIN cccnvasiomsamsisnsivesssmmvossssssssmsssssassssssassaises 1019 BTU/min
Fresh Water Pump Cap. .....ccccccvviivceeirccrnnnnenen. 12.9 gpm (49.1pM) .issccssvssamsasimsmssosss sisssasssmmesnis sowss s 10.7 gpm (40 Ipm)
Seawater Pump Cap. .....ccccoevecineniineniiineeen 9.0 gpM (B4 IPM); vsoovssmmimmvussssarsmorssssemsssassmsesanss sumssns 7.5 gpm (28 Ipm)
Maximum Seawater Pump Suction Head .............cooviiiiiieiiiiiiiieieeceee e 39 in (1M)

Keel Cooler Turbo Tube Length .....ussmsississosssassnins sasssnesssassssnsosesssmsssonsassss 5feet (1.5 M)

Keel Coolet' Head Dia. «.s:sussssesissismmsnssssanssasamssessessvsmsmssasssasssss ssvssuase assnsases 1in (25.4 mm)

Keel Cooler Water HOse 1D ..ou.scsimsinsssssismsmsssssissonsissonsss anosssassassaes sossans 1.25in (31.5 mm)

D.C. Electrical

Minimum Battery Capacily «.smsasmsimmimimn s s ssveseasaie ssssssosinaasesss 120 Amp Hour

Battery Cable 'SiZe .. sisssivmsisssswins svsasssvens ssamsnns remssssssssssssissess snasasasssssomissnssss ‘0’

Stariing Voltage; Negative Ground....;ccsuiimrsssssssssmssusiassasssssnssvssassssssasasssssares 12 Volt

A.C. Electrical

120/240 Volt Amperage ........ccceeeeveiveeieereireccieennnenns 833 AMPS .cvvvamsusvessassisesamnmss rissesmnssasisssssvesesss s sissseaess -

120 Volt AMPerage :.:.s.usssmsssssssmmasss s sses svsss 166.6 AMPS vivssnvvvmmsinss sssssasaiminmsssssamsmisassasssssmmsssantaasss -
110/220 Volt Amperage .........cceeveveireeieeeeenieseeineenne R £ SRR € ST S R RS S SRS S SSER SNaES RS eR 78.7 amps
240 Volt AMPErage .. uvissssssssissasss sussuss oo svns sxius avsuivns e S S 4954 S S A SRS RS SR RS RS S 66.6 amps
110 VOt AMPErage i .owmsissssimsvess sveviss sssasssssonsaniassn ettt e hee oo tabre e e ——— e et e rerete s ee e a s e e s e raara e e et 145.4 amps
PRASE cisususanensssseosssniss oms ssvvsmessvn svvsvsons o555 6ve 5 5630w 545435948 {043 S50 SREERIERRIF 04 1 Phase Std./3 Phase Opt.

Air Intake and Exhaust
Generator Cooling Air Flow

Single and Three Phase ..........ccccoeeuninnnnnee. 483 cFm (13.8 m3/min) 441 cFm(12.6 m®/min)
Alr ConSUMPION cueissiasmi s sommsnsises s sasm s 72 ¢fM (2.0 M¥M) oot 60 cfm (1.7 M¥m)
Maximum Exhaust Backpressure ..........cc.oooeeieiciiiinniinen s 48in (1219 mm) H,0
Wet Exhaust EIDOW OD .. wssmsimissssvmmii ssssivssssss v sasasasssviss svesises ssssnss 2in (51 mm)

Exhaust Gas Volume ........ccccceveiiicininiieennnienn, 171 ¢fm (4.8 M¥M) oo 142 cfm (4.0 M¥m)

Exhaust Gas TemMPerature ... s s sosssmssnissssnssssasssanssisssnss 1022 degrees F (550 degrees C)

Fuel System

Minimum Suction Line ...cuueiassmimss s i ae 5/16-.3125 in (7.9 mm)

Minimum Rettrn LN iismiesssomssisinssssmnmsminsassss sovsmisass sissssssamsaasmaans 5/16-.3125 in (7.9 mm)

Maximum Fuel Pump Suction Head ...........cccoiiiiiiiiiiiiin e 39in (1M)

Specific Fuel Consumption at Max. Load .........c.ccocveeiiiniiieciiiiiiiicecicn e 185 grams/hp/hr

Approximate Fuel Rate at Max. Load ............. 1.73 US gph(6:5 Iph). . ssvessvsvssssnssionsimmsssmsrmmssmosssasusasssns 1.38 US gph (5.2 Iph)

Maximum Engine Operating Angle (degrees)

Continuous Operation (More than two minutes Front Down Rear Down Left Down Right Down

requires use of a remote expansion tank) ..........c.ccccecvviiennnn. 0 R ——— 0-10 wonssmuss ssmrsumasas 0-20 ..ooovrriienniens 0-20

Intermittent Operation (Sustained up to two minutes) ......... 0-35..cciiiiiieenn. 0-35 i 0-35 ..ciiiieiine 0-35
0844 10/96
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NORTHERN LIGHTS M20CL DATA SHEET

Kilowatt Rating Prime .......ccocovceirmenncnsnnnnnscsssssanns {1}, S ——— COMMON ...cceeeenenrnerasnnananes 16 kW
Rated RPM/Frequency ...... s 1800/60HZ ......ceeeuenenmrisencanann Data ......cccennnnennnsinnianans 1500/50Hz
General Information
ENgine TYPE .ovioiiiiiiici i Lugger 4 cycle, swirl chamber diesel
CYINABIS ..t Inline 4
DISPIACMIENT ...ttt e 135 in® (2 216L)
CYCIES ..ttt e a e
BOre X Stroke ........coiiiiiiiiii i 3.3x3.9in (84 x 100 mm)
Rotation (Facing FIywheel) ... counter-clockwise
COMPTESSION BRALID 1vvivinssins sinssis svsisivssvni c5sssmnnansn sonisssnssessnressi snnis oss 650 s sadmiiTs 355454 22:1
Crankcase Capacity including Oil Filter.............ccvviviiiiininiii e 2.1 gal (8.0 liter)
ASPITAION s rwswsvassumsevvaserssons sues 1ams sxivsersssessovs § 0857352554 6785 64055 640545448 XSS 3H $95 SUSRHH RS SROVIIH Natural
Flywiheel Housing SiZe «scusssssascmnsossns sonssenn aunes soves svea avmessons sossvsemmssiaamens snsss svss5ivs SAE 4
Flywheel DriVe SIZe ..uosissos vars sovsssnsioss svvs svass soues savas soss sonsnsvsvsswsseasssss swanasvn 7.5in. (190.5 mm)
Rated Flywheel HP . s ssssarsasessasss v somsasmmsnsnenss B2 HP e 26.5 HP
Dry WIGNT cocosommsmsnssssnmmmime sovssmmuaans ovss susssvvmasnss sversasns ssvssvints s nsessssssssnanisuss 890 Ibs. (403 kg)
LENGN e e s 47.75 in (1213 mm)
WIAEN ettt s rn e s 21in (533 mm)
HEIGNT <.ttt et ae e 33in 838 mm)
Cooling System
Approx. Coolant Cap. qsumsssssssamsnnmminssssesisusessss ssee s msss s s swsnss s 1.3 gal (4.8 liters)
Minimum Through HUll Dia. ......ccoeoiiiiiiiiie e 3/4in (20mm)
Sea Water Pump Inlet HOSE ID ...c.oooiieiiiiiiiice e 3/4in (20mm)
Minimum Sea Water DISCharge .........cccceceeiieiieieincieneiee et 3/4 in (20 mm)
Heat Rejection to Jacket Coolant ..........c.coeeeeen.. 1273 BTU/MIN oot 1019 BTU/min
Fresh Water Pump Cap. ......cccccceerivviiinneennens 12.9 gpm (49 Ipm) 10.7 gpm (40 Ipm)
Seawater Pump Cap. .......cccccceeverniiieiienieeeeennne 9.0 gpm (34 IpM) v 7.5 gpm (28 Ipm)
Maximum Seawater Pump Suction Head ...........cccccccvveiiniininiieiniiiiiiniccciinns 39 in (1M)
Keel Cooler Turbo Tube Length .........ccovciiiiiiiiiieiieeeececeeeceee e 5 feet (1.5 M)
D.C. Electrical
Minimum Battery Capacity .........coccceeiiieiieiaiieiiineieiniceie e cree e 120 Amp Hour
Battery Cable Size ...t ‘0
Starting Voltage, Negative Ground. ...........ccccceeiiiiiiiiniciiiinciniecnniecinniecce e 12 Volt
A.C. Electrical :
120/240 Volt AMperage ........ccccvveevvveeriiiireeeeenennnens BB BAIMPS -.oerenneoon s o558 553 054555 655753 557955 65953 RTINS -
120 Volt Amperage.............cooooviceiiiiiiiiiiiiincccee T166.6 AMPS ......ounainnnssnisinnios s snsienis sosivesvaes ssansvssves svvasasss
110/220 Volt Amperage .........cccoceeiiiieiiiniiiiiiecciicciens o i e § SRS R SRR S S SRR A £ 78. 7 amps
240 Volt AMPerage ....cumsssiinssessans v fuss ssaus svavssisasssasans i R 8 G R S A RS SO R SRR S s eSS 66.6 amps
110 VoIt AMPBIaGE .. i o csssicississiimsn simssvsusssains svsnanninisessson R S 3 SR 8 SRR S SRR S e S 145.4 amps
PhaSe oo soassuavsssssunn ssseummevns navs o sms 5278 5050 94508 8595 900057 040 6955 8% FUSERRRIRSTHEHESE 1 Phase Std./3 Phase Opt.
Air Intake and Exhaust
Generator Cooling Air Flow
Single and Three Phase ...........ccocceiiiiiiiennn. 287 cFm (8.1 M3 MIN) wivssivnssess svsvamssssrmrasisses ssssssevsssannes 239 cFm(6.7 m®/min)
Air Consumplion . issnimimas s 70 cfm (2:0 MPMY.civissssmmasmnssasssmmimsssssmssoasss samsss 60 cfm (1.7 M¥m)
Maximum Exhaust Backpressure ..........cccccoceeeiieiiiciiiiiniiinienccecneneneenene 48in (1219 mm) H,O
Wet Exhaust EIBOW OD ciisavsissssinsssssssssmsssssinssams vovissvisns sesssssns sasasssvasss ssssasses 2in (51 mm)
Exhaust Gas Volume..........ccccovveeeecvinenccienennn. 171 ¢fm (4.8 M¥M) .ceiiiiiiiiiiiicciie e, 142 cfm (4.0 M¥m)
Exhaust Gas Temperature ......cuass ussssisaisss ssassrmssesasassosssenssavess 1022 degrees F (550 degrees C)
Fuel System
Minimum SUCHION LING «.cuivssives sovssms ssvs snvssssssanes susssames cos dses sss svvevs s dovawowans 5/16-.3125 in (7.9 mm)
Minimum Return LiNg ..o amsssssimmenssssiss s svaasmssave v suevas sossssaraoss 5/16-.3125 in (7.9 mm)
Maximum Fuel Pump Suction Head ............ccccccoiiiiiiiiiiiiiicicncins 39in (1M)
Specific Fuel Consumption at Max. Load .........cc.ccccviiiniiiiniicciiniiicciineas 185 grams/hp/hr
Approximate Fuel Rate at Max. Load ............. 1.73 US gph (6.5 Iph) ..cevviiiiiiiiiiiciniiininncccnciiinenec e, 1.38 US gph (5.2 Iph)
Maximum Engine Operating Angle (degrees)
Continuous Operation (More than two minutes Front Down Rear Down Left Down Right Down
requires use of a remote expansion tank) ..........ccccccecveruennee. O i, 0-10 .ccceiieiiiinn, 0-20 .o 0-20
Intermittent Operation (Sustained up to two minutes) ......... 0-35. i 0-35 .., 0-35 .o, 0-35
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NORTHERN LIGHTS NL844L (LONG STROKE, INDUSTRIAL) DATA SHEET

RPM/Frequency/kW 1800/60H2/20 kW Common 1500/50H2/16 kW
General Information
ENQGINGE TYPE .vviiiarireseteiseicssns st Lugger 4 cycle,swirl chamber diesel
CYIINAETS ceeeerermnemsess e e Inline 4
AASPITAIION ..ot ceeeerrameess s e Natural
DISPIACEIMENT ...coviriiiiritriiieiieer st s ..135in® (2.216 liters)
Piston Speed..... . 1170 ft/seC (21400 M/MINY c.eiviniiiieiiiinniss st 975 ft/sec (17833 M/min)
BOME X SHIOKE . .eveveveeieeeeteseereseieteneesiseamsesrssasas s e s esaeab e e s b em s s st s 3.3x3.9in (84 x 100 mm)
Rotation (Facing FIYWNEEI) ...... oot s counter-clockwise
COMPIESSION RAHO ...ocuurrssiesiis et s e s 22:1
Crankcase Capacity including Oil Filter ....................... .1 gal (8.0 liters)
Flywheel HOUSING SIZE .....ooruriiiuiiiiniiis ittt s SAE 4
FIYWheel DAIVE SIZE ..ot 7.5in (190.6 mm)
Rated Horsepower .................. 30.5 HP w/fan (32 W/0 fan) ....occooerciiimnmnniiinssinniieees 25.5 HP w/fan (26.5 w/o fan)
Brake mean effective pressure ... 104 PSi (711 KP) coooviimeieiiriicssasss st 86 psi (589 kPa)
Approximate Dry WEIGE ...t 1056 Ibs (479 kg)
Length X Height X WIdth ...co.oveimii s 63.7"x21.4" x 35.1" (162x 54x35mm)
Cooling System
Coolant Capacity NGINE ONY ......ouiuiriiinirrmnrirnss b i 0.87 gal (3.3 liters)
Jacket Water Pump Capacity .......c.coeeeciinnnnn 12.9 gPM (49 IPM) (oot st e 10.7 gpm (40 Ipm)
Maximum static pressure of COOlant ..o .. 6.5 psi (0.45 kg/ccm)
Recommended Pressure Cap «........ccoireiiasasnseannne .. 12.7 psi (0.9 kg/ccm)
Maximum external pressure 10ss in COOlNG SYStEM ......coirniiiiimni e 2.8 psi (0.19 kg/ccm)
Standard thermostat modulating range .... . 179-194 degrees F (82-90 degrees C)
Maximum coolant teMPEratlre ..........cooeieiiiiiinimiiis e 230 degrees F (110 degrees C)
Minimum allowable coolant Xpansion SPACE .......ccwwerrrriimsiirissue st 0.11 gal (0.4 liters)
RAAIAIOr CAPACITY «.vvveverrrammirsnsesereiaiaminssiss st s ..1.2 gal (4.5 liters)
C00liNg fan @ir fIOW ......cocourmrrvenreeessnernevesssscesenanees 1690 CHM (A8 MIYM) wovvirnnscsrnne sy s rpnessseereesess 1340 cvfm (38 m¥m)
AlIOWADIE TESIACHON ... cveevieeeeeriueieeeeeemcrrss st sat st saas sttt s 3in (76 mm) H,O
Ventilation Requirements
Engine combustion air consumption
@ 77deg.F (25deg.C) Prime .......ccoooiriinniinnnn 70 M (2 MYM) et 60 m (1.7 m¥/m)
Heat radiated by €NgiNe .........cccoiiniines 50 btu/min ..... <ueen. 38 Dtu/min
Heat dissipated by generator fan ... 27 DEUMTIN coeeeeeeeeeeeaee e eeeeeeesesenssasesbecan e ssan s s as s e st e s e 95 btu/min
Generator cooling fan capacity ................ 287CFM (8.1 MYMIN) ...voiimiiires et ... 239 cFm (6.7m*min)
Maximum allowable air intake restriCion ... Clean Element 10 in (250 mm)H,O
.................................................................... " Dirty Element 25 in (638 mm) H,0
Heat rejected t0 COOIANE .....cvvwrrvenrirressersiesieseesnesnnnns 1273 BUMIN oo s 1019 Btu/min
Exhaust System
Exhaust gas flow at rated speed .........ccoooeeieee 171 M 4.85 MOM) Looiiiiiiiiiiriaiereisees s s 142 cfm (4.02 M*/m
Exhaust gas temperature at rated SPEed .....cciiriiiiiie e 1022 degrees F (550 degrees C)
Maximum allowable backpressure .......... 48’in. (1219 mm) H,O
MiInIMUM eXNAUSE PIPE SIZE ...cvrviviiiieieieiniiec it 2in (51 mm)
Fuel System
Fuel iNjECtioN PUMP YPE «...ouurvieiricirieiiiiiininsss s In-line Bosch type
MINIMUM SUCHON TINE ..eeuvieiiereeeeiieeetiee ettt s e et 5/16 in (7.9 mm)
IMINIMIUM TEIUIN TNE <eevieveeiireeieeeeieeteriemesesse e s e ase s e e smea st s s s st 5/16 in (7.9 mm)
Fuel pump suction and retumn size, female ............cccceee . 1/4in NPT
Maximum fuel pump suction head .......cociimiiiiiiiia s ..39in (1M)
Maximum fuel flow to pump ... 4.1 gPh (15.5 IPh) couevrieiricicecnimtnsesni i 3.6 gph (13.6 Iph)
Maximum fuel spill rate ................... 4.0 @Ph (15.1 IPN) ceoririiiinieseanisinmns st e 3.5 gph (13.2 Iph)
Fuel temperature used for engine rating ..........c.oeieriirinimmissees . 104 degrees F (40degrees C)
Derating for fuel temperature above 104 degrees F .......oviirscninsnsmssssnee: Consult factory
Derating for high altitude ..o ...3% per 1000 ft.
Recommended fuel type . ASTM D975 Nos. 1 &2
Cetane Rating ......cocoeieareemriesenenienriminisssaiceees Minimum 45
Brake specific fuel consumption at max. load .. 185 grams/hp/hr
Approx. fuel consumption @ 100% load ............... 1.73 US gph (6.5 IPN) ceeeeiiirccieicamnnississ s 1.38 US gph (5.2 Iph)
A.C. Electrical
AC OULPUL FEINGS .oveveveirenieieiscesieecrmsisinssssss s DO KW et eeeeeeeseaeseeeesesa s ab e s 16 kW
NUMDET Of POIES ... ceceteecuceiemnisnret st bbb s
Standard output: 1 Phase, 1.0 power factor.
Optional voltages (Zig Zag) «.......coevmwesrssessacserunusnines 1207240 VOIS <eeevieeeeeveeeiesrcsinsseesiessesssstsssnssasansasesasseses 110/220, 115/230 volts
Optional output: 3 Phase, .8 power factor
Standard low voltage (WYe) ......ccceiiieniinninniinnes 1207208 VOIS ...eoeveeeeaerieeeeeeeeeriassnessessastetsesasassssssasseesassssans 127/220 volts
Standard high voltage (WY€) .....cccuvsiviiininiiiaininnee DT77/480 VOIS «ocveeeeennnreereeeesiniennessieencsstensisssassastae easssssaas tanneas 220/380 volts
Opt. voltages (Wye) .............. 27/220, 139/240, 220/380, 240/416, 254/480110/190, 120/208, 240/416
Optional voltages (delta) .........ccocomiienccne . 120/240volts
Rated ambient air tEMPErature ........coeerienininninisrsisssss e 104 degrees F (40 degrees C)
Rated temperature rise ............... . 221 degrees F(105 degrees C)
INISUIBHON CASS «veeeeeeeveeeeetitaasassaeeeseeseesessitansaesasasseaseeee s semtsa s e A s E S S ss b snsst e tmssnse F/H
Lubrication System D.C. Electrical
System Capacity High level ... 2.1 gal (6.5 liter) Minimum Battery CaPACILY ..oovvreeennesse i 120 Amp Hours
Oil pressure shutdown ............ 14.2 psi (1.0 Kg/cem)  Battery Cable SIZe .....cociwuueumsieimmusisnstrnsesensims s '0'
Lube Ol fItEr tYPE «..cvcvevrrrmriiriririseieie st Spin-on Standard system is negative ground. .... .. 12 Volts
LUDE Ofl [P . .eeeeveremniiteeeisietnesnns st s API CC/CD Starter roliing current at 32 degrees F .. 650 Amp
Maximum lube oil temperature ........... 240 degrees F (115 degrees C) Alternator charging CapaCty ....c.ceeouimmmmismnnseensessssisissisens 35 Amp
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A.C. WIRING DIAGRAM
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A.C. WIRING DIAGRAM
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A. C. WIRING DIAGRAM
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ALASKA DIESEL ELECTRIC, INC.
4420 14th AVE. N.W.

P.0. BOX 70543

SEATTLE, WA 98107-5043

USA

TEL: (206) 789-3880
FAX: (206) 782-5455
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