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Agenda

A bit of history

 Generators Main Components

« What is Electricity

e Basic principles of current production
« How does an AC generator work ?
 Voltage regulation

« “Need to know” electrical concepts
 Generators controls types:
 Operation

« Testing and troubleshooting

« Programming the digital controller
« Digital controller improvements

« Maintenance

 Product Identification
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A bit of history

1986: E-Series
(only 3 Models)

2005: PowerSource
launch in USA



A bit of history

Stage llIA

From 2012 onwards



A bit of history

Stage Il Prime Power Stage Il Prime
Stage IlIA Models Stage IlIA Models

Models KVA Models kVA
G20 G20 interim 20 G160 G150 SIIA 150
G30 G30 interim 30 G200 G200 SIIA 200
G40 G40 SIIA 40 G250 G250 (was already SlIIA) 250
G60 G60 SIIA 60 G400 Not released 400
G80 G80 SIIA 80 G500 G500 SIIA 500
G100 G100 SIIA 100
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A bit of history

Stage Il Prime Power Stage Il Prime
Stage IlIA Models Stage IlIA Models

Models kVA Models kVA
G20 G20 interim 20 G160 G150 SIIA 150
G30 G30 interim 30 G200 G200 SIIA 200
G40 G40 interim 40 G250 G250 (was already SIIIA) 250
G60 Not released 60 G400 Not released 400
G80 G80 SIIIA 80 G500 Not released 500
G100 G100 SIIA 100
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A bit of history

 GIlIA Project:

« Change engines from Stage Il to Stage IlIA
* Opportunity to have a re-design

Steps:
G150-SIIIA & G200-SIlIA — Released to production

G80-SIIIA & 100-SIlIA — Released to production
G400-SIIA & G500-SIIIA — Under development
G60-SIIIA — under development

G20-30-40 — under development, already SIIIA engines fitted but re-
design still to happen

6. G250 (Only re-design as the engine is already Stage IlIA compliant)

ak owwbhPeE
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A bit of history
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Generator’s Main components

Building of a generator Canopy
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Generator’s Main components: engines

G10: Mitsubishi S3L2 (out of production):
» 4-cycle, water-cooled, diesel

e Inline 3 Cylinders

o Total displacement: 1.318 Liters

* Natural-aspirated

* Prime output: 10 kW @ 1500 rpm
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Generator’s Main components: engines

G20: Mitsubishi S402 — Y162SD
(out of production):

» 4-cycle, water-cooled, diesel

* Inline 4 Cylinders

» Total displacement: 2.505 Liters
* Natural-aspirated

« Prime output: 21 kW @ 1500 rpm

o Stage Il compliant
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Generator’s Main components: engines

G20: Mitsubishi S40Q2 - Z361SD:

e 4-cycle, water-cooled, diesel

e Inline 4 Cylinders

* Total displacement: 2.505 Liters
* Natural-aspirated

* Prime output: 21 kW @ 1500 rpm
o Stage IlIA compliant
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Generator’s Main components: engines

G30: Mitsubishi S4S — Y262SD (out of
production):

7 ~ e 4-cycle, water-cooled, diesel

* Inline 4 Cylinders

o Total displacement: 3.331 Liters
* Natural-aspirated

* Prime output: 29 kW @ 1500 rpm

o Stage Il compliant
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Generator’s Main components: engines

G30: Mitsubishi S4S - Z361SD:

e 4-cycle, water-cooled, diesel

e Inline 4 Cylinders

 Total displacement: 3.331 Liters
* Natural-aspirated

* Prime output: 29 kW @ 1500 rpm
o Stage IlIA compliant
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Generator’s Main components: engines

G40: Mitsubishi S4S — DT (out of
production):
- e 4-cycle, water-cooled, diesel
| * Inline 4 Cylinders
o Total displacement: 3.331 Liters
e Turbocharged
* Prime output: 38 kW @ 1500 rpm

o Stage Il compliant
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Generator’s Main components: engines

G40: Mitsubishi S4S - Z3DT61SD:

e 4-cycle, water-cooled, diesel

e Inline 4 Cylinders

 Total displacement: 3.331 Liters
e Turbocharged

* Prime output: 38 kW @ 1500 rpm
o Stage IlIA compliant
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Generator’s Main components: engines

G60: John Deere 4045TF270

» 4-cycle, water-cooled, diesel

* Inline 4 Cylinders

» Total displacement: 4.5 Liters

e Turbocharged

* Prime output: 55 kW @ 1500 rpm
o Stage Il Compliant
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Generator’s Main components: engines

G80: John Deere 4045TF275 (out of
production):

» 4-cycle, water-cooled, diesel

* Inline 4 Cylinders

» Total displacement: 4.5 Liters

e Turbocharged

* Prime output: 75 kW @ 1500 rpm

« Stage Il compliant
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Generator’s Main components: engines

G80-SIlIA: John Deere 4045HFG82
» 4-cycle, water-cooled, diesel

* Inline 4 Cylinders

» Total displacement: 4.5 Liters

e Turbocharged

* Prime output: 75 kW @ 1500 rpm
« Stage IlIA compliant
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Generator’s Main components: engines

G100: John Deere 4045TF279 (out of
production):

» 4-cycle, water-cooled, diesel

* Inline 4 Cylinders

» Total displacement: 4.5 Liters

e Turbocharged

* Prime output: 94 kW @ 1500 rpm

« Stage Il compliant
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Generator’s Main components: engines

G100-SllIA: John Deere 4045HFG82
» 4-cycle, water-cooled, diesel

* Inline 4 Cylinders

» Total displacement: 4.5 Liters

e Turbocharged

* Prime output: 94 kW @ 1500 rpm
« Stage IlIA compliant
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Generator’s Main components: engines

G160: John Deere 6068HF279 (out of

production):
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4-cycle, water-cooled, diesel

Inline 6 Cylinders

Total displacement: 6.8 Liters
Turbocharged

Prime output: 139 kW @ 1500 rpm

Stage Il compliant
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Generator’s Main components: engines

G150-SllIA: John Deere 6068HFG82
» 4-cycle, water-cooled, diesel

* Inline 6 Cylinders

o Total displacement: 6.8 Liters

e Turbocharged

* Prime output: 139 kW @ 1500 rpm
« Stage IlIA compliant
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Generator’s Main components: engines

G200: John Deere 6068HF475 (out of

production):
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4-cycle, water-cooled, diesel

Inline 6 Cylinders

Total displacement: 6.8 Liters
Turbocharged

Prime output: 207 kW @ 1500 rpm

Stage Il compliant
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Generator’s Main components: engines

G200-SlIIA: John Deere 6068HFG82
» 4-cycle, water-cooled, diesel

* Inline 6 Cylinders

o Total displacement: 6.8 Liters

e Turbocharged

* Prime output: 207 kW @ 1500 rpm
« Stage IlIA compliant
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Generator’s Main components: engines

G250: Cummins QSL9-G3

e 4-cycle, water-cooled, diesel

* Inline 6 Cylinders

e Total displacement: 8.9 Liters
 Turbocharged - Aftercooled

* Prime output: 227 kW @ 1500 rpm
o Stage IlIA compliant
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Generator’s Main components: engines

G400: Cummins QSX15-G6

e 4-cycle, water-cooled, diesel

* Inline 6 Cylinders

e Total displacement: 15 Liters
 Turbocharged - Aftercooled

* Prime output: 358 kW @ 1500 rpm
o Stage Il Compliant
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Generator’s Main components: engines

G500: Cummins QSX15-G9

e 4-cycle, water-cooled, diesel

* Inline 6 Cylinders

e Total displacement: 15 Liters
 Turbocharged - Aftercooled

* Prime output: 444 kW @ 1500 rpm
o Stage Il Compliant
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Generator’'s Main

components: engines

Model Make Model Emission level |Rated speed Prime output @
met rpm rated speed kW

G20 Mitsubishi S4Q2-2361SD |E.U. Stage Il A 1500 21

G30 Mitsubishi S4S-7Z361SD E.U. Stage Ill A 1500 29

G40 Mitsubishi S4S-Z3DT61SD |E.U. Stage Il A 1500 38

G60 John Deere 4045TF270 E.U. Stage |l 1500 55

G80-SIIA John Deere 4045HFG82 E.U. Stage Il A 1500 75

G100-SIlIlA John Deere 4045HFG82 E.U. Stage Il A 1500 93

G150-SIIIA John Deere 6068HF(G82 E.U. Stage lll A 1500 139

G200-SIIA John Deere 6068HFG82 E.U. Stage lll A 1500 188

G250 Cummins QSL9-G3 E.U. Stage Il A 1500 227

G400 Cummins QSX15-G6 E.U. Stage |l 1500 358

G500 Cummins QSX15-G9 E.U. Stage I 1500 444
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Generator’'s Main components: alternators

©  Gamme Industrielle 4 péles
%ﬁ} S50Hz - 1500min’

Applications groupes alectrogénes pour secours, production, industrie, ...

kVA/50Hz - kW[60H:z
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Generator’s Main components: G20-G500 Analog Control

 Panel Lamp

—-e¢ AC voltage phase-phase

—e« AC amperes per phase

- e -  Frequency meter

e
AMMETER
L OUTPUT
S j VOLTAGE %

—¢  Ammeter selector switch

 Running hours
e Output Voltage Adjustment

* Indicators/Shutdown/Warnings
Panel (see next slide)

« Battery voltage

e Fuel level

y B
L
e
L
L
4
r
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Generator’s Main components: Control Panel

@©E

i R ECGISISR @ B Te>

intzllisys.

Start Stop/Reset Auto start/stop

Button Button Button
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Engine running

Preglow

ECU status

Low oil pressure shutdown

High coolant temperature
shutdown

Engine general alarm
Engine overspeed shutdown
Engine overcrank

Low fuel warning/shutdown
Battery charge fail warning

High containment level
warning

Auto On indicator
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Generator’s Main components: G20-G500 Digital Controller

l i Mode selection button
‘._.
Start Button
Horn Fault
| ress ’ Stop Button
[

———— Reset Button

Page
. . Shutdown Warning

Not in Auto Ready/Auto

Enter
Running Supplying Load

-- —_ d|splay

Navigation buttons
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Generator’s Main components

Voltage adjusting potentiometer 4-pole circuit breaker

NC-2500119
IR

s

H

eeeeee
S8HBRES

S
-« || >
EER

Page
—
tio
Enter
v |

Type: JPEG Image
Size: 2,50 MB
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Generator’s Main components

CIMG1797.JPG

Type: JPEG Image

Size: 2,76 MB
Dimension: 4000 x 3000

pixels
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Generator’s Main components

Adjustable Earth leakage protection
(Standard for G60 to G500)

(11157 1,") Doosan Infracore Company Confidential
Portable Power



(1/1[1.5:V.") Doosan Infracore
Portable Power

Company Confidential



DOOSAN Doosan Infracore

Service training: Generators
What is Electricity
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What is electricity?

« Every material on earth is made of electrons

e Every electron is made of a nucleus and electrons orbiting around the nucleus

Q . ELECTRONS -~

-
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What is electricity?

» Electricity is made of electrons freely travelling into a conductor

» Electrons are driven through a conductor by a potential difference — similar to a
pressure difference in hydraulics

Single electrons in the outer, or valence, shell are free to
move among similar atoms.

Copyright © 2004 Mentor Graphics Corporation. This document contains information that is proprietary to Mentor Graphics Corporation and may be duplicated in whole or in part by the original recipient for
internal business purposed only, provided that this entire notice appears in all copies. In accepting this document, the recipient agrees to make every reasonable effort to prevent the unauthorized use of this
information. Mentor Graphics is a registered trademark of Mentor Graphics Corporation. All other trademarks are the property of their respective owners.
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What is electricity?

» Electrons are driven through a conductor by a potential difference — similar to a
pressure difference in hydraulics

Electrical potential difference Potential difference water analogy

‘——*-*-*-*-*-*

A l

A R v
l

L - - -]
| |

o i

BATTERY | \
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What is electricity?

» Voltage represents the potential difference — similar to the pressure difference in
hydraulics

Electrical potential difference Potential difference water analogy

+— Location #1

+ Drop

—— Location #2
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What is electricity?

Electrical potential difference: Volts Hydraulics analogy: Pressure

=

y \

L VQH f Pump

it

A voltmeter is connected in
parallel to measure the voltage
change across a circuit element.

A pressure gauge is connected
in parallel to measure the
pressure drop across a region
of resistance to flow.

A voltmeter is always connected in parallel with the part of
the circuit for which you wish to measure voltage.
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What is electricity?

Current represents the amount of electrons — similar to the flow in hydraulics

Electrical potential difference Potential difference water analogy

+— Location #1

+ Drop

—— Location #2
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What is electricity?

Electrical flow: Amperes Hydraulics Flow: liters/minute

Flowmeter

Ammeter F E
—

Pump

An ammeter is connected in
series with a resistor to
measure the current through
the resistor.

A meter for volume flowrate
must be in series to measure
the flow, but must not
appreciably affect the flow.

An ammeter is always connected in series with the part of
the circuit in which you wish to measure current.
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“Need to know” electrical concepts : Ohm’s & power’s law

E ooooooooooooooooooooooooooooooooooooooooooooooooo Ohm’S IaW
& i ¢ Ohm's Law is the relationship between
current, voltage and resistance, U = I xR
® 4+ |
: * Voltage drop across the resistor equals the
+ product of the current and the resistance
R . R U
Vv J Voltage * * Voltage drop can be compared to pressure

drop in a hydraulic circuit

Power’s law

« P=UxI

* At any instant, power equals the product of the
voltage and current

* Power in this example is said to be dissipated,
implying energy consumption or use

 Power can be compared to pressure x flow in
a hydraulic circuit
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DOOSAN

Service training: Generators

Basic principles of current
production
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Course Objectives

« How is electricity created?
e How does a generator work?
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How Is electricity created: Magnetism

MAGNET

" MAGNETIC
FLUX

Magnetism is the essential force which produces the
electro motive force (EMF) in a Generator.

f1[1/157:V.") Doosan Infracore Company Confidential
Portable Power




How Is electricity created: Magnetism

D.C

BATTERY COPPER COIL

Magnetic field

——Emem - L P U e 0 S A e Sy S S e msmsmss~

BSOS LUX
SSS>SS>S F
NN S
N \ \ \
1 1 1 1
1

4 4 a4 4 4 a4 s e e s ————mzmE=a=T -

When a D.C supply is connected to a copper coil, current will flow ( + to -) through the
coil, creating a magnetic field,
If an iron core is placed into the magnetic field, it will become magnetized.
The magnetic strength is determined by the D.C power in the coil.

This is the principle of ELECTRO-MAGNETISM, which is used to control the magnetic
fields in an A.C Generators.
Doosan Infracore Company Confidential
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How Is electricity created: Magnetism

MICHAEL FARADAY 1/91 - 1867

In 1831, Michael
Faraday, using a
simple magnet and a
coil of wire,
discovered that
mechanical energy
could be converted
Into electrical energy.
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How is electricity created: Faraday generator

+ correct interpretation of disk dynamo action
Rotating copper disk

stationary ;‘ ¢ |03d
rotating
stationary FS‘ electron s:urrant

5 (© 2006 Archer Energy Systems, Inc.

Faraday induction dynamo with a rotating conductive disk and stationary
permanent magnet fields. Rotor back-torque proportional to load current is
produced; rotating inertia is minimized, but motor power as shown is not.
Magnets may be metallic (conductive) with very high residual induction.
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How Is electricity created: Magnetism

Current
Magnet
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How is electricity created: Simple Faradey Generator

ELECTRIC

WATCH THE
LIGHT BULB G

LIGHT BULB |

MAGNET

COPPER COIL
(CONDUCTOR)

When the magnet is stationary, no action is being performed, so no electricity is generated.

When the magnet is moved passed the coil, this will generate the electro motive force (EMF
or VOLTAGE) into the coil.
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DOOSAN

Service training: Generators

How does an AC generator
work ?
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How does an AC generator work: basic principles

Voltmeter
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Refresh on electricity production principles

Voltmeter
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How does an AC generator work: basic principles

= =+ = = =
=D @ =) @ { &
vl |
2 .
5
S 0
5
=
= —
5
18]
0 %0 180 270 1°]

Degrees of rotor rotation &M
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How does an AC generator work: basic principles

Permanent Magnet Field

Magnetic Field

(Flux) \

Shaft

Copper | Slip-rings

loop and Brushes
+VE Output
ATANWANWANA \/\ \/\ A
-VE \/ \/ \/ \/

THE OUTPUT IS SINUSOIDAL, ALTERNATING CURRENT (A.C)
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How does an AC generator work: basic principles ‘

Period / Frequency

Voltage /\ /

_______________________________________________________________

One Phase of a Generator
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How does an AC generator work: basic principles

Electro- Magnetic Field
Magnetic Field e = -

(Flux) === ADJUSTABLE

Shaft

Slip-rings

Copper:, ==
T and Brushes

loop

"IN NN ANNN e
XIVAVAVAVAVAY
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How does an AC generator work: basic principles

SN AAYAWA
EIVAVAVAVAVAY

THE OUTPUT VOLTAGE CAN BE CONTROLLED BY
ADJUSTING THE D.C. FIELD VOLTAGE
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How does an AC generator work: Voltage

The output Voltage iIs a result of:

The strength of the magnetic field

The length of conductors in the A.C
armature

The velocity (speed) of the conductors
cutting the magnetic lines of force.

The angle at which the conductor cuts the
magnetic field
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How does an AC generator work: basic principles

Voltmeter

1 revolution = 2 periods

\ 4

[
»

Period / Frequency

- - ~ /
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How does an AC generator work: Frequency

« 50 Hz =50 periods/second with 2poles rotor
(. =3000 periods / minute = 3000 rpm

e 60 Hz =60 periods/second with 2poles rotor
(__ = 3600 periods / minute - 3600 rpm

« Number of poles in our alternators =4 - 2 periods / revolution
« Engine speed:

» 50 Hz: 3000/2 = 1500 rpm
» 60 Hz: 3600/2 = 1800 rpm
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How does an AC generator work: 3 phases

Voltmeter
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How does an AC generator work: basic principles

______________________________________________________________________________________________

3 phase alternating current
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How does an AC generator work: Stator windings

Standard generator alternator has a stator with a 6 windings & 12 wires re-
connectable configuration allowing to configure 3-phases 230 or 400 VAC

T4 TS

(2/1/17:V,") Doosan Infracore
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How does an AC generator work: Stator windings

Factory wye configuration : 380 — 415 Volts 3-phases connection

L1
@ 1 L L1(U) I
3 phases T4 L-N : 220 — 240 Volts
N v
L-L : 380 — 415 Volts
L2
L3+

3-phases configuration

There are different ways to connect the neutral pole (IT/ TN-S/TN-C/TT)

Factory configuration with
quaranteed operator protection
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How does an AC generator work: Stator windings

Depending on the size and type of the generator,
there are 3 or 6 windings

0 L1(U)

Look at the wiring
numbers of the windings!

N

T3 T2
L3(W) L2(V)

Doosan does not have any generators with 3 windings in his fleet!
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How does an AC generator work: Stator windings

How to remember the wiring numTkl)ers of windings

T7
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How does an AC generator work: Stator windings

With 6 windings (or 12 wire) generators we have the ability to change
the output voltage by changing the configuration of the windings.

L1(U)

Parallel - Star Delta

It 's advisable to choose the Delta-configuration because
the max. voltage in Parallel-star is limited to 220 Volt!
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A.C.ARMATURE

e ADJUSTABLE

30 years ago, A.C Generators were designed with SLIPRINGS and CARBON
BRUSHES

These had a tendency to wear out, and burn, with vibration or transient load
currents.
Therefore Leroy Somer switched over to Brushless Generator design
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How does an AC generator work: basic principles
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How does an AC generator work: basic principles

OUTPUT A.C _ D.C SUPPLY
;— - +
MAGNETIC l—% CARBON

BRUSHES

FLUX

7

Generators were then equipped with a rotating field (rotor), which was supplied
with D.C via two slip-rings.

The output is taken from the static A.C windings ( Stator),

This design is still popular today, as the rotating field is easier to design and
more economical to manufacture than a rotating armature.

The ‘BRUSHLESS GENERATOR’ is similar in design, and became popular in
tii late 1960'’s, following the invention of the SILICON DIODE.
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How does an AC generator work: basic principles
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How does an AC generator work: basic principles
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DOOSAN

Service training: Generators

How does an AC generator
work: The excitation
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How does an AC generator work: Excitation System

Exciter Main Stator

Stator it dbd?® .

Bearing

Shaft

Exciter % & Rotor

Rotor

Rectifier
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How does an AC generator work: Excitor stator

E
+ @ h From A.V.R Terminals
11

COIL CONNECTIONS
N S N S
* High-remanence steel core
« Stores Residual Magnetism

* 8 pole magnet field
* High frequency Generator
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Excitor stator

Portable Power
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How does an AC generator work: Excitor rotor assembly
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« 3 Phase A.C output, each Phase connected to 2 diodes on Main Rectifier.
- High Frequency output, (from 8 Pole Exciter Stator ).
« An Exciter generator is a magnetic power amplifier for the main rotor current.
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How does an AC generator work: Excitor rotor assembly
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How does an AC generator work: Excitor rotor & rectifier

Windings Exciter Rotor

Rectifier
Assembly

Rectifier Assembly Mounted on Exciter Rotor.
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How does an AC generator work: Diode bridge assembly‘

Exciter Rotor 3 Phase
with Internal Star Point

Varistor Surge
Suppressor
Diodes PP
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How does an AC generator work: The silicone diode

DIODE CIRCUIT RECTIFIER CIRCUIT +
. .

A.C
POWER Q@ ACINPUT O 3PHASE @ MAF(IBIIE\ILEDTIC
v SUPPLY
[ |
1/2 WAVE D.C FULL WAVE D.C FULL WAVE 3 PHASE D.C

MAGNETIC
N ANANRRVAVAVAVANRY/ AN
The SILICON DIODE acts as an ELECTRONIC ‘ONE WAY VALVE’ to A.C.

A SINGLE SILICON DIODE will allow ONLY ONE HALF OF THE A.C CYCLE to pass
through to the magnetic field.

A FULL WAVE RECTIFIER converts BOTH HALVES of the cycle into DIRECT
CURRENT, ( D.C).
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How does an AC generator work: The diode bridge
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How does an AC generator work: Operation of a diode

A.C Input to Rectifier Diodes (100 Hz)

D.C output to Main Rotor

Full wave 3 Phase rectification will produce a D.C. output of
1,35 time A.C input voltage
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How does an AC generator work: Main rectifier
connections to main Rotor

Main Rectifier ‘e Main Rotor
Aluminium
Heat-sinks

N s\t /s N
O —\ R 7

The Rectifier Output is a smooth D.C Supply across the Aluminium Heat Sinks
This is fed to the Main Rotor windings
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How does an AC generator work: Metal Oxide
Varistor (Surge Suppressor)

|-} ®

Diode Protection Device
or Transient Suppression ©,

Main Rotor m_

o

© .:.
) % 2=
==  Connections .

\
J
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How does an AC generator work: Metal Oxide
Varistor (Surge Suppressor)

Direction
Of -------------- I

transient |

Energy absorbed
by Varistor.

A 4

Varistor clamping
(Protection) level.

Full load D.C I+ >
output from t = sec's.
main Rectifier

(2/1/17:V,") Doosan Infracore
Portable Power

... Typical high voltage transient created

by fault condition in the distribution
system.
Up to 2- 3000V (peak voltage)

High Transient surges can be created by:-

* Crash’ Synchronising onto live bus-bars.

Electric storm, (lightning), and field effects
on overhead lines (distribution systems).

Arcing, caused by faulty switching, motor
failure, short circuits in the distribution
system.

D.C supply
to Main rotor
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How does an AC generator work: Diode bridge assembly
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How does an AC generator work: Rotor assembly
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How does an AC generator work: Rotor assembly:
excitation end
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DOOSAN Doosan Infracore

Service training: Generators

Voltage regulation
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Course Objectives

 Description of the Automatic Voltage Regulator
(AVR)

e How is the produced voltage regulated?
« Shunt and AREP regulation
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Description of the Automatic Voltage Regulator (AVR)

Automatic Voltage regulator
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Description of the Automatic Voltage Regulator (AVR)

P2 Voltage P3 stability PS5 Exitation ceiling F1 Slow fuses
250 V 10A

A

FUSIBLES | FUSE } E=F ‘ommmce To AREP Windings
(Pwr supply)

i:r_l_:

&% 504 EXTFREQ
& L 60Hz SETTING

zp| %1 | 2 |2

..... To exitation
s = - 1)
L ,;,L..,a’:'.‘-'}f"xm.' 5000

3 PHASES SENSING & “-‘;;
. >

ST3 Hz selection : ﬁi
=
50Hz/60Hz P e N
Ty - =
3 ~E

=
Installation & maintenance manual - LEROY .
Waw. leroy-somer.com SOMER Sens | ng

Connection for the voltage P1 Droop
Doosan Infracore adjustment potentiometer Company Confidential
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Shunt & AREP

(1/1/1L7:1.") Doosan Infracore Company Confidential
Portable Power



Voltage regulation (shunt)

Supply 110 Vac
Y phase

S RVANY)
AC output

AVR o
Excitation PDC L3(W) L2(V)

w2227



Overload Characteristics Shunt

|

SUSTAINED LOW OVERLOAD

VOLTAGE (V)

__________‘k____
Y
—————————— -

UN

SUSTAINED
VOLTAGE DIP

100% 200% 300%
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AREP

Auxiliary winding
Regulation
EXxcitation

|
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Voltage regulation (AREP)

— = 1
AREP windings H1 and H3 m
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Overload Characteristics AREP

|

SUSTAINED LOW OVERLOAD HIGH OVERLOAD - SHORT CIRCUIT

VOLTAGE (V)

1

1

1

1
e
T

1

1

1

1

1

1

1

1

1

- Y
SR S —

UN

SUSTAINED
VOLTAGE DIP

LOAD %

100% 200% 300%
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Voltage regulation (AREP)

L1
L2
L3
N
Amps dependant supply winding
X1
X2
Z1 Voltage
79 sensing
AVR
E+
E-
QV
380 V
/Hy Voltage dependant supply winding

(2/1/17:V,") Doosan Infracore
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Construction summary

Main Main + Excitor Rotor + Rectifier bridge
Terminals
Main Stator _
Drive end

A.V.R. Fabricated Bracket

Frame

Non drive
end Bracket
& Exciter
Stator assy

Doosan | Confidential
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DOOSAN Doosan Infracore

Service training: Generators

“Need to know” electrical
concepts : Voltage, Current,
active/reactive power
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“Need to know” electrical concepts : Voltage, Current

We have seen that the Power is the product of voltage and current:
P=UxI

3 phases configuration :

PinVA=UxIx3
V3 is the 3 phase multiplication factor.

Therefore, the theoretical power in kVA = U x | x V3
1000

(1/1/1L7:1.") Doosan Infracore Company Confidential
Portable Power



“Need to know” electrical concepts : active/reactive power

Many electrical circuits induce a delay in the current sinusoid versus the
voltage, they are called the INDUCTIVE circuits

Others induce a advance in the current sinusoid versus the voltage, they are
called the CAPACITIVE circuits

The angle between the voltage and the current sinusoids is called ¢ (Phi)
This angle influences the power required to power up an application, the

Cosinus of the angle ¢ is called the POWER FACTOR and is involved in the
power calculation
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“Need to know” electrical concepts : active/reactive power

When the angle ¢ equals 0, the Cosinus ¢ equals 1.
This is what happens in pure resistive loads, for example, glowing lamps, or
a load bank

The power calculation then equals P=U x | x V3

Angle ¢

Current

Voltage
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“Need to know” electrical concepts : active/reactive power

When the angle ¢ equals, for exemple, 28°, the Cosinus ¢ equals 0.88.

The power calculation then equals P =U x | x V3 x 0.88

Angle ¢

Current

Voltage
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“Need to know” electrical concepts : active/reactive power

The APPARENT power is the product of voltage and current, not taking into
account the POWER FACTOR.

The APPARENT power unit is Volt-Amps, or VA, or kVA for easier use and is
noted with the letter “S”

S (kVA) = U (Volts) x | (Amps) x V3 (3 phase factor)
1000 (for kVA)

This is the number we use for our model names, i.e. a 100 kVA machine is
named G100.

It is also the only value with which you can compare generators powers
without the application influence.
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“Need to know” electrical concepts : active/reactive power

The ACTIVE power is the product of voltage and current and taking into
account the POWER FACTOR.

The ACTIVE power unit is Watts, or W, or kW for easier use and is noted with
the letter “P”

P (kW) = U (Volts) x | (Amps) x V3 (3 phase factor) x Cos @
1000 (for kW)
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“Need to know” electrical concepts : active/reactive power

The REACTIVE power is the product of voltage and current and taking into
account the Reactive part of the power.

The REACTIVE power unit is Volt-Amps Reactive, or VAR, or kVAR for easier
use and is noted with the letter “Q”

Q (kVAR) = U (Volts) x | (Amps) x V3 (3 phase factor) x Sin @
1000 (for kVAR)
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“Need to know” electrical concepts : active/reactive power

How to express the relation between Apparent, Active and Reactive power : 3 equations

RW - [kva] x coso

KVAR | = |kVA| X SIN ¢

Reactive power
kVAR

KVA = \(KW2 + KVAR?) -

In industrial reality Power Factor COS ¢ = 0,8 or close to this value for most of the loads

Alternators are rated as follows : 500 kVA under 400Volts with a Power Factor COS ¢ = 0,8

_ _ Limited by engine
- SO0KVA X 0.8 _- output and stator
current
KVAR | = 500kVA X 0,6 = | 300kVAR | Limited by rotor excitation
current
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“Need to know” electrical concepts : active/reactive power

« The reactive power is used in the reactive elements such as:
— Coils in motor stators, solenoids, and transformers

— Capacitive elements such as capacitors used in variable frequency drives and
un-interruptible power systems

* The reactive power is used by the reactive component and returned to the
electrical power source.

Close to purely resistive / ¢ close to 0° Close to purely inductive / ¢ close to 90°

COS ¢ close to 0

- For purely inductive loads
KVAR Phase angle, ¢ = 90°
Power Factor = Cos ¢ = cos 90°=0

COS ¢ closeto 1 KW = kVA x PF = kVA x 0
kVA = kVAR and Active Power (kW) =0

For purely resistive loads
Phase angle, ¢ = 0°.

Power Factor = Cos ¢ =cos 0° =1 q)
kW =kVA x PF=kVA x 1

kW = kVA and Reactive Power (kVAR) =0 -
(1/1/1L7:1.") Doosan Infracore Company Confidential
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“Need to know” electrical concepts : active/reactive power

even if alternator is able to supply 500 kW (n alt = 94,5% = alternator’s efficiency)

it G500 engine is rated 444 kW, you will not be able to supply more than 420 kW pure resistive load

If load real power is 400 kW with power factor COS ¢ = 0,6 you will need an alternator sized like follows :

A kW 400 kW

kVA | = ———— = — = 670kvVA — > 700 kVA alternator
COS ¢ 0.6

COS ¢ impact must be considered seriously when sizing a generator > $$$

Considering a wrong load COS ¢ -> alternator overload - breakdowns

Doosan Infracore Company Confidential
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Analogies to explain reactive power

ll. The horse-and-boat analogy (1/4)

Take a boat on a canal, pulled by a
horse at the bank
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Analogies to explain reactive power

Il. The horse-and-boat analogy (2/4)

The fact that the horse is not walking straight in front of
the boat, does not influence the work it has to do to
pull the boat. But without compensation by the
rudder, the boat will be pulled towards the bank of
the canal.

Consequences:

* The turned rudder leads to extra losses

* The fact that the rope is pulling at the flank of the
horse and not straight behind it, limit's the horse'’s
capacity to deliver work

(11157 1,") Doosan Infracore Company Confidential
Portable Power



Analogies to explain reactive power

Il. The horse-and-boat analogy (3/4)

.
R
B =
-
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Analogies to explain reactive power

Il. The horse-and-boat analogy (4/4)

The vector representation of the force to pull the boat,
IS similar to the vector representation of power in an

electric system:

Apparent
force

I
Active i
force :

Reactive force

f1/4/155:1.") Doosan Infracore
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Apparent
power (VA)
Active
power (W) E

Reactive power (VAR)
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DOOSAN

Service training: Generators

Generators controls types:
Analog controls
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Portable Power

Doosan Infracore




Course Objectives

 Functions description
e Operation
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Analog AutoStart Controls

« The AutoStart controls come in two versions:
 “Mechanical” for the G10 up to the G60
« “Electronic” for G80 and larger
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Analog AutoStart Panel — Mechanical Engine

Engine Running
Preheat

Low Oil Pressure
High Eng Temp

Overspeed
Overcrank/Start Fail
Low Fuel

Charge Fall

High Containment Level

intelllsys.
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Analog Autostart Panel — Electronic Engine

&) Engine Running
U0 Preheat
ECU Status
Low Oil Pressure
High Eng Temp
Eng Fault
Overspeed
Overcrank/Start Fail
Low Fuel
Charge Fall

High Containment Level

b

{a’
®
©
®
kgt
m
A

Iintellisys.
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Analog AutoStart Operations

 Operations
« The panel powers up in the manual mode only.
* Press start to initiate the start sequence
* Press stop to stop the generator set

 Press Auto to place the generator set in the Auto /
Standby mode and the LED by the Auto Button will be lit.
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Analog AutoStart Setpoints

 Crank Attempts — 3
e Crank timer —10 seconds

e Crank Rest Timer — 15
seconds

o Start Delay Timer (Auto
Mode Only) — 10 seconds

e Preheat Timer — 10 seconds

(2/1/17:V,") Doosan Infracore
Portable Power

Oil Pressure By Pass Timer
— 10 seconds

Energize To Stop Timer —5
Seconds

Overspeed — 110%
Underspeed — 80%

Low Battery Voltage
Setpoint —10.5 VDC

High Battery Voltage
Setpoint —14.5 VDC

Company Confidential



Sensing

« The AutoStart Controller for the mechanical engines senses
speed from the charging alternator.

 While the AutoStart Controller for the electronic engines
senses speed from the ECU.

 High Engine Coolant Temperature opens at 104° C and
Increasing.

 Low Oil Pressure switch opens at 0,85 Bars and decreasing.
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DOOSAN

Service training: Generators

Generators controls types:
Digital controls
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Course Objectives

« How to display menus
« How to view and edit settings
 Functions description
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Basic Digital Controls Operation

« Doosan’s Digital Controller is a comprehensive generator
set controller that is used as the primary interface between
the operator and the generator set. It provides a high
degree of engine and generator protection. Multiple real-
time parameters can also be viewed. The parameters
Include, but are not limited to kW, KVA, kVAr, power factor,
oil pressure, coolant temperature, engine speed, and
diagnostic history.
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Operator interface

Intellisys..
|e—|=>|]
: Horn || Fault StOD
| Reset || Reset | =)

® Shutdown ® Warning

® Not in Auto * Ready/Auto

& Running ® Supplying Load
Status
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How to display menus?

1. Use repeatedly PAGE button to select the MEASUREMENT menu.
2. Use land tto select the screen with requested data.

Frequency, voltage
and current phase to
neutral and phase to
phase

ben Treq
Momlolt L-N

M

L1H
Wy
L3

=L

£
R L
e e

[ LY [
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How to display menus?

Engine oil pressure,
water temperature, fuel
level and battery

1l Fress.y s At voltage

Eriaine Tem

Doosan Infracore Company Confidential
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How to display menus?

Active and reactive
power, power factor

Doosan Infracore Company Confidential
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How to display menus?

Running hours and
service time

FLr

Mum =T
E-EtUF
ShutDowrn
kllhour=
L UHrhHr=

MHextSerwT ime

Doosan Infracore Company Confidential
Portable Power



N o O bk W

How to view and edit settings?

Use repeatedly PAGE button to select the
ADJUSTMENT menu.

Use T or | to select requested set points
group.

Press ENTER to confirm.

Use T or | to select requested set point.

Set points marked “*” are password protected.
Press ENTER to edit.

Use T or | to modify the set point. When T Or |

Is pressed for 2 sec, auto repeat function is
activated.

Press ENTER to confirm or PAGE to leave
without change.

Press PAGE to leave selected set points group.

Doosan Infracore
Portable Power
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How to view and edit settings?

ogos,
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Summary

F

OFF  wan EN | e
+ RIS BASIC
ERGIHE FROT
1000 OEN DA
GEN PROTECT
12345h | A HAIME FAIL
628 Wi 143315

@] & )| b

‘ AR TEET=
=13 =
e st

tiaa 1380 AFw

AT&ET B
] dir
CRAHE T
1w 1

Parameter setting:

| "."| @ 1. Set cursor by% buttons

2. FIESEEZD aditing mode

3. Adjust paramster b;.llzl buttons

4. PIESEE o write parameter into memony

DOOSAN

Doosan Infracore
Portable Power

F'rEEEIEl 1o cancel of editing mode
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How to view and edit settings?

The following sub-menus are available in the controller

(1/1[1.5:V.") Doosan Infracore
Portable Power

Basic settings

Engine params

Engine protect

Gen-set name Starting RPM Eng prot del
Nomin power 1 Starting POil Alarm Horn
Nomin power 2 Preheat time Overspeed

Nomin currentl

MaxCrank time

Oil Pressu Wrn

Nomin current2

CrnkFail pause

Oil Pressur Sd

CTratio Crank attempts Qil Pressu Del

PT ratio Idle time Engine Temp Sd
Nomin Voltl Min stab time Engine Tem Wrn
Nomin Volt2 Max stab time Wrn EngTempLow

Nominal freq 1

Cooling speed

Engine Tem Del

Nominal freq 2 Cooling time Wrn FuellLevel
Gear teeth AfterCool time Sd Fuellevel
AlternatorFreq Stop time Fuel Level del
Nominal RPM 1 Fuel solenoid Batt overvolt
Nominal RPM 2 Fuel PullCoil Batt undervolt
ControllerMode D+ function Batt volt del
FItResGoToMAN ECU FreqgSelect NextServTime
DispBaklightTO ECU SpeedAdj

IL Power Off WiBfAcceptRPM

Contr. addr

COM1 Mode

COM2 Mode

ModemlIniString

ModbusComSpeed
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How to view and edit settings?

The following sub-menus are available in the controller (continued)

f1/4/155:1.") Doosan Infracore
Portable Power

Gener protect Date/Time Sensors spec
Overload Time stamp per CalibrAl 1
Overload Wrn #SummerTimeMod |Calibr Al 2
Overload del #Time Calibr Al 3
Ishort #Date CalibrAInlIOM 1
Ishort del Timerlrepeat CalibrAInIOM 2
2lnom del Timer1 ON time CalibrAInIOM 3
Curr unbal TimerlDuration CalibrAInIOM 4

Curr unbal del

TimerlOFF time

Gen >V Sd

Timer2repeat

Gen >V Wrn

Timer2 ON time

Gen <V Wrn

Timer2Duration

Gen<V SD

Timer20FF time

Gen V del

Volt unbal

Volt unbal del

Gen >f

Gen >f Wrn

Gen <f Wrn

Gen <f

Gen f del
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Function description

OFF mode: No start of the gen-set is possible. Outputs STARTER, an
FUEL SOLENOID are not energized. No reaction if buttons
START,STOP are pressed.

 Intellisys..

Stop

® Shutdown ® Warning

* Not in Auto * Ready/Auto

& Running ® Supplying Load
Status
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Function description

2. MAN mode: START. - starts the gen-set. STOP stops the gen-set.

Intellisys..

Mode Mod |
- # ‘f;
Horn Faul Stop

¢ Rese Rese

=== Operation:;:=—

Page ® Shutdown ® Warning
i * Ready/Auto

* Not in Auto

Enter
. | £ Running ® Supplying Load
Status

Display 1
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Function description

3. AUTO mode: The controller does not respond to buttons START,
STOP. Engine start/stop request is given by binary input REM
START/STOP.

Intellisys..

Horn
Reset

~——— Operation
® Shutdown ® Warning
® Not in Auto ¢ Ready/Auto
= Running ® Supplying Load

. Status
Display |
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Gen-set operation states

(1/1[1.5:V.") Doosan Infracore
Portable Power

Engine state machine

Init Autotest duning controller powsr on

Mot ready Genset is not ready 1o start

Preheat reheat seguence n process, Preheat output 15 closed

Crankng Engine is cranking

Pause Fause between start attempis

otartng otarting speed IS reached and the iaie fimear s runnng

Funning aenset is running at nominal speed

Loadea EenEEt is running at nominal speed and GCE OFEN/CLOSEE s closag
Lop

Shiutdown Shut-down alarm actvated

Feady Genset is ready o run

Loaling laenset Is cooling before siop
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Digital controller clock start setting: time setup

1. From the start page press the “PAGE” button
OFF GER AUT

Mot readyg

PF @.88
FFM
Mo Tler

2. You get to the sub-menus list

Fassword

Basic settinss
Enaine rFrarams
Enaine PFDtECt

Bener Frotect

2DatesTime

SENSOrS SFec
O module
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Digital controller clock start setting: time setup

3. By using the down arrow, select the “Date/Time” menu, then press
“ENTER”

Fassword >#Time stamr rer

- Basic settinas _ 68 min
Enaine rFarams #SummerTimeMod
Enaine rrotect . DISABLED
- Gerer protect #Time

DatesTime ; 17:021: 47
SENSOrsS SFec #Date

[0 module 1578115
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Digital controller clock start setting: time setup

4. By using the down arrow, select the “#Time” menu, then press
“ENTER”. A “duplicate” time appears

>#Time stamr rer *Time stamr Penr .
58 mi &8 mirn
#SummerijeM%db e  #SummerTimeMod
I SABLEL
$Time {SRBLED S4Time
. 17:21:47 17:21:083
#Date #Date

1570115
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Digital controller clock start setting: time setup

5. By using the up or down arrow, adjust the “duplicate” time to your
local time. Press “ENTER”, the time set in the controller adjusts
accordingly. Use the same procedure for the date, if adjustment is
needed.

#Time stamr Fer : Rhineistanr Fer
: &8 min | _ BE miln
- #SummerTimeMod #Summer T imeMod

. DISABLED
s#Time S#Time
17:21:83 Fi21L 3 16:49: 00 17:21:1
#Dhate #Date
S 11! 15-01-15

*Time stamr rFrer .
_ EE mirn
| #SummerT1meM€?ﬁnELEE
SHTime ot

16249185
#Date
= ”
Doosan Infracore 1 T U 1 7 1 3 Company Confidential
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Digital controller clock start setting: start time setup

Using the same principle, select the “Timerl repeat” menu, press
“ENTER” and adjust the days you need the machine to start.
Choices are day by day, Monday to Friday, Monday to Saturday,
Monday to Sunday, Saturday to Sunday. Press “ENTER” to validate

your choice.

#Time
16:43: 184
- #Date

o 195
*Timerl rereat
MOM-FRI MOME

BE: A6

Timerl ON time
S}
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Digital controller clock start setting: start time setup

7. Using the same principle, select the “Timerl ON time” menu, press
“ENTER” and adjust the hour you need the machine to start at.
Press “ENTER” to validate your choice. Same procedure for
“Timerl OFF time

#Time _ Timerl rﬁpﬁat”nH ot
- #Date . Timerl OM time |

lemecl_
17:8a: 88
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Digital controller clock start setting: start time setup

8. Your timer is now all set up. It will apply whenever you set the
controller in “AUTO” mode.

Timerl rereat
MOM-FRI
Timerl ON time

T1mer10ura+15_
>Timerl0OFF tim
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How to use the controller software

Connect your PC through the RS232 port to the back of the controller and
start the Comap software.

If your PC doesn’t have a RS232 connection, you can source a USB
to RS232 converter from Doosan, CPN is 46551205, to be used together
with a female — female RS232 DB9 NULL cable.

Switch the controller on (green button) and get connected.
Save the history file using the generator’s serial number and date number
as file name.
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DOOSAN Doosan Infracore

Service training: Generators

Operation
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Course Objectives

« Connecting the load

e Pre-start checks

o Starting the generator
« Stopping the generator
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Connecting the load

 Make sure the wires are not
cracked or damaged in any way

« Connect the proper phase wire to
its corresponding bar L1-L2—-L3.
Mixing phases connections can
result in equipment damage,
accidents causing injuries or even
death

» Always use the 5 connections, 3
phases, neutral and ground
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Pre-start checks

Before starting:

 Ensure load wiring connections are tight

o Check for fluid leaks

* Check for fluid level in container base

 Check engine oil and coolant level

* Check proper grounding circuit. Refer to Safety-Grounding.

» Check for frayed or loose fan belts, hoses or wiring insulation
 Check for leaves, paper, debris in air vents

 Check Fuel Level. Add CLEAN diesel fuel.
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Pre-start checks

Before starting:

* Ensure load wiring
connections are tight

e Check for fluid leaks
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Pre-start checks

Before starting:

e Check for fluid level in
container base

Check engine oil and coolant

744,

== 3
Z
e
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Pre-start checks

Before starting:

* Check for frayed or loose fan
belts, hoses or wiring
insulation

» Check for leaves, paper,
debris in air vents

e Check Fuel Level.

Jil Pressu

Ernaine Tem

Fusl level
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Pre-start checks

e Check Fuel Level. Add CLEAN
diesel fuel if necessary.
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Starting

o Switch the battery switch on
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Starting

« On G10, turn the starting key to
the position “I”

 Move it on to the pre-heating
position and keep it there for a
few seconds — 5 to 10 seconds
during summer time —up to 1 %
minute during winter time while
freezing.

« If the engine doesn’t start after §
15 seconds cranking, wait 1
minute before trying again.

« If the engine doesn’t start after
attempts, go through the
troubleshooting procedure
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Starting

On G20 to G500, push the start
button — the control will do the
pre-heat and start procedure on
its own.

If the engine didn’t start after 3
attempts, the control will show
the overcranking alarm - go

through the troubleshooting
procedure.

lodasin

Intellisys.. \
~ @ Not in Auto Ready/Auto
Entor
# — @ Running Supplying Load
| ) Status
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Generator operation recommendations

Engine duty cycle:

Running the generator at low loads for an extended period of
time will result in:

» Fuel Dilution of the lubricating oil

e Carbon build up in the cylinder and turbocharger
 Cylinder head valve sticking

« Reduced performance

The average load should not be below 40 % of the generator
nominal power
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Generator operation recommendations

Load unbalance:
Load unbalance between phases should not exceed 30% of the

nominal load

Power factor:

e The closer PFisto 1.0, the closer apparent power is to real
power

« IMPORTANT!!II The smaller the PF is, the larger the current
must be to produce the same amount of real power. The
alternator must be capable of providing excess current.

 Generators are designed for and rated at 0.8 PF to give them
the capability to withstand higher current demand from loads
with 0.8 PF.
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Generator operation recommendations

Power factor example:

185 kW load at 400 volts.

« Remember 3 phase kW = Volts x Amps x PF x ¥3/1000, and
Amps = kW x 1000 / Volts / PF

e Iftheload’'s PF=1.0, the current that the load demands is:
Amps = 185kW x 1000 / 400 volts / V3 / 1.0 = 267 amps

e A G200 can do the job

e Iftheload’s PF =0.8, the current that the load demands is:
Amps = 185kW x 1000 / 400 volts / V3 / 0.8 = 334 amps to get
the same 185kW of real power!

« A G250is required to do this job
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Generator operation recommendations

Power factor example Continued):

The alternator must be capable of delivering even more current
than this for limited amounts of time

It is crucial to take the power factor into account before
selecting the right generator for the job

When troubleshooting a generator performance problem, this also

needs to be checked upfront to clearly know what the generator is
really facing.
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DOOSAN Doosan Infracore

Service training: Generators

Testing and troubleshooting m E 'mﬂ! =
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Course Objectives

 Testing the AVR

« How to check the windings Integrity
e How to check diodes

 No voltage, what can be the cause?
« The control’s alarms
 Troubleshooting and fixes
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AVR (Auto Voltage Regulator) testing

Disconnect the AVR wires, engine at stop, and test the auxiliary windings and field resistances

=

y X1 — X2 connections (Q)

N | \ 0
1® o W
= Z1 — Z2 connections ()

A 2 =
..
- ‘
! —
| ‘.‘“ =
L
[

__- /s E+ — E- (Field) (Q)
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AVR (Auto Voltage Regulator) testing

With the AVR wires connected, engine running, test the auxiliary windings voltage

Ifl“%é‘lj y | il /(] =9 X1 — X2 connections: U
i .H‘ h P _ (VAC) at no load

. \
. n|
i @ . =
e 71 — Z2 connections: U

(VAC) at no load

A 2 =
..
- ‘
! —
L
[

S
¥ g .

Doosan Infracore Company Confidential
Portable Power



Testing of a Generator

Be careful!

Use certified protection equipment rubber soles shoes,
rubber gloves.

And more than never,
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Testing of a Generator

Company Confidential




Checking windings integrity

\\\ \\
\\%\ \\\\\\\\\\ \\

230 V

\
IIIIIIIIIIIIIIIIIIIII

/

«©

A < Neutral |

w
s OAY
—_—

1. Check the voltage between U/N — V/N — W/N with a Multi-meter
2. The voltage should be 3 x the same: Max. voltage difference: 1 to 2 Volt
3. If the difference is more than 1 to 2 Volt, perform the following test:
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Checking windings integrity

J=_ EARTH
V Neutral
IN
o m
V V .::- 3 Phase
,\ Output
? U @
©
Ve J=_ EARTH

1. Disconnect the sensing wires of the AVR before you carry out this test.

2. Disconnect the connections from Neutral to Earth.
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Checking windings integrity

wE-
Vv @r

U @x

3 Phase

FRAME

3. Test the Stator insulation (One phase — earth) with an Insulation tester.

4. The MINIMUM insulation value is 1.0 Meg-Ohm to Earth.

Windings must be dried out if below 1 Meg-Ohm
5. If after drying, the value is good, there is still a possible fault (phase to
phase)
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Checking windings integrity

&, ONO 1
y  OwO
.V. R
&

©
QuUO
é% °J=_ EARTH L3(W) L2(V)

Disconnect ALL wire-ends and isolate them from each other.
Measure the windings mutual.

T1 against all others (except T4 which must be 0 meg ohm)
Value must be above 1 Meg Ohm
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Checking diodes

| 0y4ye

||IIIIIIIIIII|||IIIII
\

e

) ]
O ¢
%///////////////////////////////////////////////////%

Diodes Negative Plate
Anode Stud a\%
©) {

Diode Positive Plate
Cathode Stud

Switch the Multi-meter to the position indicating ‘diode’ test position.

With the Positive test lead on the Anode side of the diode, the meter
should give a reading, indicating electron flow

f1[1/157:V.") Doosan Infracore Company Confidential
Portable Power




Checking diodes

i
(AN
g ) ]

) .

WWWW /
=L ]
(]

>+

\4

Diode Positive Plate
Cathode Stud

/

\%
Reverse the Multim leads, so that the Positive lead is on the Anode
side of the diode; the Multimeter should now read OL, (Over Load - no
electron flow). A faulty diode will give a short circuit reading in both
directions, or an open circuit reading in both directions.
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Checking the varistor

OL

N\ I

Switch the Multimeter to the position indicated for resistance ‘Q’ testing
The Varistor should read Infinity in both directions, and has no polarity
A faulty Varistor will be short circuit, or burnt (‘blown’) by fault current

A blown Varistor will not affect the operation of the generator!
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Testing of Excitation Stator

18.40

Check the Exciter Stator resistance across E+ & E- with a multi-meter set

on the Q range.
The correct resistance figures are given in the Operation and Maintenance

Manual supplied with the Generator.
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Loss of remnant magnetism

Engine runs but:

No Voltage!!
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Loss of remnant magnetism

AC output

LN ZAAL
U Vv Vv

400 V
300V
200 V

100V
oV

Volts

Supply H1

Supply H3

Excitation DC

Disconnect the
excitation wires
E+ and E-
Connect the

+ excitation wires

d2iRC E+ and E- to an
Battery

alternative curren
source, engine
battery, or 9 VDC

o

gzy . T RN
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Loss of remnant magnetism
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Loss of remnant magnetism

If we disconnect the battery, connect the AVR again, start
the engine and....

We have normal voltage:
this indicates that the remnant magnetism was lost in the
excitor.

We have still no voltage:
this indicates that the AVR is probably broken and needs to be
changed.
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Reading the analog control’s information

Engine Running
Preheat
ECU Status (for electronic engines)

D C

{0

Q200

Clmdecs
00090

Intellisys..

()
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Reading the analog control’s alarms

« Low oil pressure alarm
 Shuts down the engine

odosan

O
00
&
¥

Clmdecs
.....‘..

Intellisys..
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Reading the analog control’s alarms

High water temperature alarm
 Shuts down the engine

odosan
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Intellisys..
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Reading the analog control’s alarms

 Engine fault alarm

« Have the engine dealer
reading the ECU to check

what the fault is

odosan

D e
00 @
e
= @
@
Jd

®
@
@
&
B
=
=

) e e—

Intellisys..
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|
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Reading the analog control’s alarms

« Engine overspeed alarm

| « Can becaused by a
’ﬁm 2% sudden load drop
' o Start the engine again and
check the engine speed

stability

_ N @ ' « If the alarm goes off again,
ny @ or if the engine runs
— erratically, check the fuel
' line for air

o |If the problem persists
have the engine ECU
Intellisys. | checked.

el . &) « Ifthe ECU is OK, change
2 the generator controller
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Reading the analog control’s alarms

 Overcrancking alarm: the
engine didn’t start after 3
attempts and the controller

gave up

odosan
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e
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Reading the analog control’s alarms

odosan
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volume

Shuts down the engine
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Reading the analog control’s alarms

« Battery charge fail:
Indicates battery voltage is
low or not being charged.

« Does not shut down the
engine

odosan
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Reading the analog control’s alarms

e Full bunded base alarm
 [Indicates the bunded base

mm 8 is close to full
00 « Does not shuts down the
) engine
A
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Setting up the analog controller

* Eleven LEDs separated into two banks (see below) are provided on the
faceplate.

The LEDs Bank 1 includes 6 LEDs and Bank 2 includes 5.

* In Setup mode, these banks form a binary code to indicate either the
controller setup configuration or error status, which is indicated by the
last 8 (red) LEDs

""" =

-

| LEDs =

: bank 1 3

: : SR @
| @
(@) 1
clcle . J
PR —— == === -

!

__ LEDs  _

) bank 2 L

[

D

1

_____ 1

Intellisys-

3 i
t o
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Setting up the analog controller

* To enter the SETUP MODE, first remove DC power to

the controller (Battery switch) and wait until the Move Switch toward
controller is completely switched off. Use the start and the numbers to Turn On
stop buttons to check if the controller still reacts, and 1231

also to speed-up the discharge of its internal capacitor. M HE A

« On the back of the controller are four DIP switches, e

set switch #1 to ON (see schematic at right) then NOTE: Switch settings are

WEer. read at Power Up only.

restore DC po
Shd

*******
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Setting up the analog controller

The AUTO mode LED will blink to indicate that the controller is in the
SETUP MODE.

*\When in the SETUP MODE, pressing the “START” button steps up thru the
entire list of parameters. The pattern of the LEDs Bank 1 (see below), is
used to indicate which parameter is selected. The pattern will change once
each time the "START" button is pressed.

""" 1
-
| LEDs g
: ; bank 1 =
' P @
@@E .
i
o __ LEDs
\ bank 2 é
[
@D

Intellisys..

= P
o
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Setting up the analog controller

*Pressing the “STOP” button steps up thru all the available values for each
parameter.

*The pattern of the LEDs Bank 2 (see below), is used to indicate which value
IS selected. The pattern will change once each time the OFF button is
pushed.

*Pressing the “AUTO” button stores the displayed value.

*If any value Is chanaged. it will blink until stored. except a value of zero.

O
Q
o
=)
=
# lajaweled

Intellisys..

> - <}
: o
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Setting up the analog controller

If any value is changed but not stored, and then the parameter is changed,
the value will still be what was shown originally.

If you accidentally go past a desired parameter or value, you can step back
by pressing the down arrow button.

*The parameter/value list and corresponding LED indication are shown on
Table 1 — Parameter Values and Corresponding LED Indication.

*When you are finished with setup, set switch #1 to in the Normal Operating
Position (OPEN), remove DC power for 10 seconds, then restore DC power.

—— -

—-—— -

‘

Intellisys..
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Setting up the analog controller

*Required values for G20 to G60:

CONFIGURATION PARAMETER LED BANK 1 VALUE LED BANK 2

1 |ENGINE SPEED SOURCE QO000® GENERATOR AC Q000

2 |CRANK ATTEMPTS lololole! o 3" Q0000
3 |CRANK TIMER COO0ee 10 SEC QOO0
4 |CRANK REST TIMER COCe00 15 SEC* [elele] lo
5 |START DELAY TIMER (AUTO MODE ONLY) lolele! o] 10 SEC [elele! o
6 |STOP DELAY TIMER (AUTO MODE ONLY) olelel I o 0 SEC” 00000
7 |PREHEAT TIMER olelel T 1] 10 SEC [olele] lo
8 |EXTENDED PREHEAT DURING CRANK o000 0 SEC” OOO00
9 |WARMUP TIMER lole] lele] 0 MIN* 00000
10 |COOLDOWN TIMER lole] lo] Jo 0 MIN* [elolelole;
11 |BYPASS TIMER ool lof | 10 SEC” elele] o
12 |ENERGIZE TO STOP TIMER lole! | lolo 10 SEC elolel 1
13 | AUXILIARY INPUT BYPASS TIMER COeeCe 30 SEC* Qo000
14 | STARTER MOTOR ABUTMENT PROTECTION DELAY CC @@ @O DISABLED* 00000
15 |REMOTE START SIGNAL TYPE olel I 1] MAINTAINED" 00000
16 | DIGITAL INPUT 1 o] _Jolele] LOW OIL PRESSURE (OPEN ON FAULTIOOCO
17 | DIGITAL INPUT 2 ol Jolole] HIGH ENGINE TEMP (OPEN ON FAULTYOOCO
18 |DIG INP 3 (AUX IN 1) LOW FUEL ol ool ]o DELAYED SHUTDOWN ole] leo
19 |DIG INP 4 (AUX IN 2) HIGH CONT ol leolol [ | DELAYED WARNING ool I
20 |(RESERVED FOR FUTURE USE) o] lo! lolo (RESERVED FOR FUTURE USE)

21 |(RESERVED FOR FUTURE USE) o] Jo! lof | (RESERVED FOR FUTURE USE)

22 |FUEL RELAY CONTROL (NON ECU ENG) ol o] 1 Jo ENERGIZED TO RUN* O000C0
23 |AUX OUT 1 FUEL SOL PULL-IN ol ol I 1] SOLENOID ENERGIZE [ lol lele
24 | AUXILIARY OUTPUT 2 PRECRANK ALARM ol | lolele; START DELAY [ Jolel I |
25 |AUX OUT 3 o] | lole] ENGINE RUNNING ole] le;
26 | AUXILIARY QUTPUT 4 ol 1 lof o PREHEAT ole] oo
27 | (RESERVED FOR FUTURE USE) ol 1 lof ] (RESERVED FOR FUTURE USE)

28 |INITIAL POWER-UP MODE ol 1 1 oo POWER UP IN MANUAL MODE* 00000
29 | OIL PRESS CRANK DISCONNECT DELAY ol 11 lof NOT USED* Qo000
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Setting up the analog controller

*Required values for G20 to G60 (Continued):

CONFIGURATION PARAMETER LED BANK 1 VALUE LED BANK 2
30" NOMINAL GENERATOR FREQUENCY 000000 50HZ 00000
31 |CRANK DISCONNECT FREQUENCY (10'S DIGIT) 000000 1 elelele]
32 |CRANK DISCONNECT FREQUENCY (1'S DIGIT) |_iojejelele] 6 ool | lo
33 |CRANK DISCONNECT RPM (1000'S DIGIT) L Jejelele] ) 0" Q0000
34 |CRANK DISCONNECT RPM (100'S DIGIT) | lolole] @] 5" OCeO®
35 |CRANK DISCONNECT RPM (10'S DIGIT) L iejele] [ 4" ole] oo
36 |CRANK DISCONNECT RPM (1'S DIGIT) QOO0 0" 00000
37 |OVERSPEED SETPOINT (% ABOVE RUN SPEED) |@CCO@O® 10%" O000oe
38 |UNDERSPEED SETPOINT (% BELOW RUN SPEED) |@OCC@@O 20%" elole] [
39 |UNDERSPEED RESPONSE 00Ce0e NONE 00000
40 |LOW OIL PRESSURE SHUTDOWN SETPOINT | Jo] _lejele] 10 PSI olele] [
41 |HIGH ENGINE TEMP SHUTDOWN SETPOINT L Jol _lele] 230 DEG F~ o] _lole)
42 |LOW BATTERY VOLTAGE SETPOQINT 0C0O00 10.5V* ejel leof
43 |HIGH BATTERY VOLTAGE SETPQINT L a8 Jel [ J 15.0 v* elel | o
44 |WEAK BATTERY VOLTAGE SETPOINT L Jo] | ]e]e WARNING DISABLED Q0000
45 |SOLENOID ENERGIZE TIMER L Jel 1 Jef ] 1.0S ool 1 1)
46 |LED PROFILE SELECT Lol 1] Je IR elelele] |
47 |MANUAL LAMP TEST oCo000 IN USE elejele]
48 |FLYWHEEL TOOTH COUNT (100'S DIGIT) L 1 _loelele] 0 00000
49 |FLYWHEEL TOOTH COUNT (10'S DIGIT) L1 Jelele! | 1 CCo0e
50 |FLYWHEEL TOOTH COUNT (1'S DIGIT) Ll jelel le 8 CeOO0
51 |RUN SPEED (1000'S DIGIT) o0CCoe 1" elolele] )
52" |RUN SPEED (100'S DIGIT) | 1 Jo! oo 5 ele] Jof |
53 |RUN SPEED (10'S DIGIT) L1 el Jef ] 0" 00000
54 |RUN SPEED (1'S DIGIT) 00Ce0 0" Q0000
55 |ALTERNATOR EXCITE DURING CRANK 00C000 ENABLED 000
56 |(RESERVED FOR FUTURE USE) [ 1 ] Jelele (RESERVED FOR FUTURE USE)
57 |(RESERVED FOR FUTURE USE) 000CCe (RESERVED FOR FUTURE USE)
58 |(RESERVED FOR FUTURE USE) 00000C (RESERVED FOR FUTURE USE)
59 |FAULT CODE SPN CONVERSION METHOD 000000 VERSIONS 1 AND 4 SUPPORTED* |OOOCOO
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Setting up the analog controller

*Required values for G80 to G200:

CONFIGURATION PARAMETER LED BANK 1 VALUE LED BANK 2

1 |ENGINE SPEED SOURCE CO000e J1939 (ECU) CoOe0
2 |CRANK ATTEMPTS olejole] lo 3* 00000
3 |CRANK TIMER eleleolel | 10 SEC olelele] |
4 |CRANKREST TIMER COOe00 15 SEC* 00080
5 |START DELAY TIMER (AUTO MODE ONLY) olele] lof | 10 SEC 00080
6 |STOP DELAY TIMER (AUTO MODE ONLY) oleje] | o] 0 SEC* 00000
7 |PREHEAT TIMER olelel | 1) 10 SEC 00080
8 |EXTENDED PREHEAT DURING CRANK O8O0 0 SEC* Q0000
9 |WARMUP TIMER oje] Jele] ) 0 MIN.* 00000
10 |COOLDOWN TIMER ole] Jo] &) 0 MIN.* 00000
11 |BYPASS TIMER ole] Jof 1 ) 10 SEC* COCeO
12 |ENERGIZE TO STOP TIMER ole] [ ele] 10 SEC olele]
13 |AUXILIARY INPUT BYPASS TIMER ool 1 o] ) 30 SEC* 00000
14 |STARTER MOTOR ABUTMENT PROTECTION DELAY OO @ @@®0O DISABLED* 00000
15 |REMOTE START SIGNAL TYPE C9000e MAINTAINED* o000
16 |DIGITAL INPUT 1 OeC0O00 LOW OIL PRESSURE (CLOSE ON FAUCT)OO®
17 |DIGITAL INPUT 2 o] Joloe] HIGH ENGINE TEMP (CLOSE ON FAULTPD OO @
18 |DIGINP 3 (AUXIN 1) LOW FUEL Ce00e0 DELAYED SHUTDOWN ole] o] |
19 |DIG INP 4 (AUXIN 2) HIGH CONT ol Jolel I DELAYED WARNING O0Cee
20 |(RESERVED FOR FUTURE USE) 0eCe00 (RESERVED FOR FUTURE USE)

21 | (RESERVED FOR FUTURE USE) CeCeCe (RESERVED FOR FUTURE USE)

22 |FUEL RELAY CONTROL (NON ECU ENG) ol Jo] | o ENERGIZED TO RUN* 00000
23 |AUX OUT 1 FUEL SOL PULL-IN ol Jof 1 1) SOLENOID ENERGIZE 90000
24 | AUXILIARY OUTPUT 2 PRECRANK ALARM CeeOC0 START DELAY eCO0e
25 |AUXOUT 3 o] [ lele] ) ENGINE RUNNING ole] o]
26 | AUXILIARY OUTPUT 4 o] 1 Jol l® PREHEAT 00800
27 |(RESERVED FOR FUTURE USE) o] 1 Jof I ) (RESERVED FOR FUTURE USE)

28 |INITIAL POWER-UP MODE CeeeCO POWER UP IN MANUAL MODE* 00000
29 | OIL PRESS CRANK DISCONNECT DELAY ol 1 1 Jel ) NOT USED* 00000
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Setting up the analog controller

*Required values for G80 to G200 (Continued):

CONFIGURATION PARAMETER LED BANK 1 VALUE LED BANK 2
30" | NOMINAL GENERATOR FREQUENCY C00000 50HZ Q0000
31 | CRANK DISCONNECT FREQUENCY (10'SDIGIT) |0 0000® 1 Q000
32 | CRANK DISCONNECT FREQUENCY (1'S DIGIT) @00000 6 ole] I Jo
33 | CRANK DISCONNECT RPM (1000'S DIGIT) Q000 0 Q0000
34 | CRANK DISCONNECT RPM (100'S DIGIT) | Jelele] @ 5 ole] o]
35 | CRANK DISCONNECT RPM (10'S DIGIT) [ Jelele] ] ] 4 ole] Jele)
36 | CRANK DISCONNECT RPM (1'S DIGIT) | Jole] lele 0 00000
37 | OVERSPEED SETPOINT (% ABOVE RUN SPEED) |@0O0O@O@ 10%"* olelele]
38 | UNDERSPEED SETPOINT (% BELOW RUN SPEED) (@00 @@O 20%" olele] I
39 | UNDERSPEED RESPONSE 000000 NONE Q0000
40 |LOW OIL PRESSURE SHUTDOWN SETPOINT [ Jo] lelele 10 PS| olele] I
41 |HIGH ENGINE TEMP SHUTDOWN SETPOINT [ Jo] Jele 230 DEG F* o] Jele]
42 |LOW BATTERY VOLTAGE SETPOINT [ Jo! o] & 10.5V* ole] Jof
43 |HIGH BATTERY VOLTAGE SETPOINT [ Jol Jol 1 ] 15.0 V* ole] 1 o
44 |WEAK BATTERY VOLTAGE SETPOINT [ Jol [ Jele WARNING DISABLED Q0000
45 | SOLENOID ENERGIZE TIMER [ Jol [ lof ] 108 ojel 11
46 |LED PROFILE SELECT 000000 IR ojelele] |
47 |MANUAL LAMP TEST 0C0000 IN USE ojelele] |
48 |FLYWHEEL TOOTH COUNT (100'S DIGIT) [ ] Jelelele 0 Q0000
49 |FLYWHEEL TOOTH COUNT (10'S DIGIT) [ 1 Jelele) 1 olelele] |
50 |FLYWHEEL TOOTH COUNT (1'S DIGIT) 000000 ] o] Jelele)
51 |RUN SPEED (1000'S DIGIT) 000000 1" Q000
52** |RUN SPEED (100'S DIGIT) [ 1 Jo! lele 5 olel lo
53 |RUN SPEED (10'S DIGIT) 00000 0* OOO000
54 |RUN SPEED (1'S DIGIT) 000000 0* Q0000
55 | ALTERNATOR EXCITE DURING CRANK 000000 NOT USED* Q0000
56 |(RESERVED FOR FUTURE USE) [ 1 | Jelele (RESERVED FOR FUTURE USE)

57 |(RESERVED FOR FUTURE USE) 00000 (RESERVED FOR FUTURE USE)

58 |(RESERVED FOR FUTURE USE) 000000 (RESERVED FOR FUTURE USE)

59 | FAULT CODE SPN CONVERSION METHOD 000000 VERSIONS 1 AND 4 SUPPORTED* |OOOQ0O
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Setting up the analog controller

*Required values for G250 to G500:

CONFIGURATION PARAMETER LED BANK 1 VALUE LED BANK 2

1 |ENGINE SPEED SOURCE olojelole] ) J1938 (ECU) CoO0e0
2 |CRANK ATTEMPTS olejele] @] 3* 0000
3 |CRANK TIMER elelele] [ | 10 SEC ojejele] )
4 |CRANK REST TIMER O0Ce00 15 SEC* 00000
5 |START DELAY TIMER (AUTO MODE ONLY) eele] lof | 10 SEC 00080
6 |STOP DELAY TIMER (AUTO MODE ONLY) ejele] | lo 0 SEC* 00000
7 |PREHEAT TIMER CoCeee 10 SEC OO0
8 |EXTENDED PREHEAT DURING CRANK o000 0 SEC* O0000O
9 |WARMUP TIMER ele] lele] 0 MIN.* 00000
10 | COOLDOWN TIMER sle] o] & 0 MIN.* 0000
11 |BYPASS TIMER ole] Jof 1 J 10 SEC* CoOe0
12 |ENERGIZE TO STOP TIMER ele] [ lele) 15 SEC* o000
13 |AUXILIARY INPUT BYPASS TIMER ole] [ Jof 30 SEC* 00000
14 |STARTER MOTOR ABUTMENT PROTECTION DELAY OO @@@C DISABLED* 00000
15 |REMOTE START SIGNAL TYPE 00000 MAINTAINED* 0000
16 |DIGITAL INPUT 1 O@0O000 LOW OIL PRESSURE (CLOSE ON FAUCT)OO@
17 |DIGITAL INPUT 2 ol _leloe] ) HIGH ENGINE TEMP (CLOSE ON FAULTPOOC®
18 |DIGINP 3 (AUXIN 1) LOW FUEL o] Jele] & DELAYED SHUTDOWN ocoeCe
19 |DIGINP 4 (AUX IN 2) HIGH CONT ol _Jeleof | ) DELAYED WARNING ejelel I )
20 | (RESERVED FOR FUTURE USE) o] Jo] Jele (RESERVED FOR FUTURE USE)

21 | (RESERVED FOR FUTURE USE) o lo] Jo] (RESERVED FOR FUTURE USE)

22 |FUEL RELAY CONTROL (NON ECU ENG) o] Jo | o ENERGIZED TO RUN* OC000
23 |AUX OUT 1 FUEL SOL PULL-IN ol Jol 11/ SOLENOID ENERGIZE 0CO00
24 | AUXILIARY OUTPUT 2 PRECRANK ALARM o] | lelele START DELAY 0000e
25 |AUXOUT 3 ol 1 lele] | ENGINE RUNNING ole] Jo] )
26 | AUXILIARY OUTPUT 4 CeeCe0 PREHEAT 00000
27 | (RESERVED FOR FUTURE USE) ol 1 lol (RESERVED FOR FUTURE USE)

28 |INITIAL POWER-UP MODE o 1 1 Jole POWER UP IN MANUAL MODE* OC000
29 | OIL PRESS CRANK DISCONNECT DELAY o 1 1Jel NOT USED* 00000

Company Confidential
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Setting up the analog controller

*Required values for G250 to G500 (Continued):

CONFIGURATION PARAMETER LED BANK 1 VALUE LED BANK 2

30" | NOMINAL GENERATOR FREQUENCY ol 1 11 Je) QSX15 COMM slejel o
31 |CRANK DISCONNECT FREQUENCY (10'S DIGIT) 000000 1 OO0
32 |CRANK DISCONNECT FREQUENCY (1'S DIGIT) 900000 6 0008l
33 |CRANK DISCONNECT RPM (1000'S DIGIT) Q000 0" C0000
34 |CRANK DISCONNECT RPM (100'S DIGIT) | ejele] o 5" OCOeCe
35 |CRANK DISCONNECT RPM (10'S DIGIT) [ Jelele] I J 4" ojo] oo
36 |CRANK DISCONNECT RPM (1'S DIGIT) | leje] ele 0* 00000
37 |OVERSPEED SETPOINT (% ABOVE RUN SPEED) |@OC@O@® 10%" ojolele]
38 |UNDERSPEED SETPOINT (% BELOW RUN SPEED) (@OC@@C 20%" elelel I
39 |UNDERSPEED RESPONSE 000000 NONE O0000
40 |LOW OIL PRESSURE SHUTDOWN SETPOINT 9CeCCOO 10 PSI ool 1
41 |HIGH ENGINE TEMP SHUTDOWN SETPOINT [ o] lele 230 DEGF”" o] _lele] J
42 |LOW BATTERY VOLTAGE SETPOINT | Jo] o Je 21.0V”" Ce0ee
43 |HIGH BATTERY VOLTAGE SETPOINT [ o] Jef I ) 30.0 V" 90000
44 |WEAK BATTERY VOLTAGE SETPOINT L Jo] | Jele) WARNING DISABLED O0000
45 | SOLENOID ENERGIZE TIMER ( Jo! [ Je] 1.0S ool 1 1
46 |LED PROFILE SELECT 000000 IR ojelele]
47 |MANUAL LAMP TEST 000000 IN USE o000
48 |FLYWHEEL TOOTH COUNT (100'S DIGIT) [ ] Jelelele 0 C0000
49 |FLYWHEEL TOOTH COUNT (10'S DIGIT) | 1 Jelele 1 0000
50 |FLYWHEEL TOOTH COUNT (1'S DIGIT) [ ] Jele] e 8 o] Jelele)
51 |RUN SPEED (1000'S DIGIT) ( [ Jolel | 1" QOO0
52" | RUN SPEED (100'S DIGIT) | ] Jo! lele] 5 ool o
53 |RUN SPEED (10'S DIGIT) [ 1 Jo! @ 0" 00000
54 |RUN SPEED (1'S DIGIT) 00000 0" O0000
55 |ALTERNATOR EXCITE DURING CRANK 000000 NOT USED" O0000
56 |(RESERVED FOR FUTURE USE) 000 0 (RESERVED FOR FUTURE USE)

57 |(RESERVED FOR FUTURE USE) 000 O (RESERVED FOR FUTURE USE)

58 |(RESERVED FOR FUTURE USE) ( 1 ] Jo] J@ (RESERVED FOR FUTURE USE)

59 |FAULT CODE SPN CONVERSION METHOD 000000 VERSIONS 1 AND 4 SUPPORTED* |OOOO0O
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Setting up the analog controller

* To exit SETUP MODE, first remove DC power to the

controller (Battery switch) and wait until the controller Move Switch toward
is completely switched off. Wait until the AUTO mode the numbers to Tun On
LED has completely stopped to blink. 1233
* On the back of the controller, set back switch #1 to its alalils
original position then restore DC power. o e
NOTE: Switch settings are
read at Power Up only.

‘‘‘‘‘‘‘
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Reading the digital control’s alarms

Intellisys.. Alarms display location
| Mode ) (Mo | SSias Mode selection button
= Start Button
i@ Sté}p Stop Button
o Reset Button

¢ Shutdown ® Warning

* Not in Auto * Ready/Auto

& Running ® Supplying Load
Status

Navigation buttons

f1[1/157:V.") Doosan Infracore Company Confidential
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Reading the digital control’s alarms

Events specificabion Protection nformation on binary
type output available (See list Description
of Binary cuiputs]

Wim OF Press VRN YES il pressure s smaller than Wm
il press setpoint.

=d Cil Fress =0 MO il pressure 5 smaller than Sd
il press setpoint.

wm WWater Temp i TES Wi aner iemperature 15 graater
than Win Water femp setpoint

(50 Water 1emp 9] NG Waler lemperature 5 greater
than Sd Waker lemp sebpoint.

Wm Fuel Leve VRN YES Fusl lewvel is smaller than Wm
Fus! Level setpoint.

5d Fuel Level =0 ND Fuel level 5 smaller than =0
Fusl Level setpoint.

Analog inp FOKMPTM - Win VRN YES Wamng aam configurable on
the input of 1G-IOMIGS-PTM

Analog inp IOMPTM - 5d =0 YES Shutdown alarm configurable on
the input of 1G-IOMI1GS-PTM

Binary input Configural: YES Configurable Waming'Shutdown

2 alarms on the inputs of IL-NT.

Batiery voltage <, = Ly YES Batiery voltage is out of fmits
given by Bafl overvolt and Bal
undenaad selpoints.

Batiery flat =0 YES I¥ the controller swatches off
during startng sequencs due to
bad battery condition it doesn't
bry to start again and actvates
this protechon
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Reading the digital control’s alarms

Ewents specification Protection nformation on binary
ity cutput svailable (See list Description
of Binary oulputs]

[ Start fa 2 =D YES en-set stan falled.

FaramF ail MOMNE MO Wrong checksum of parameters.
Happends typically after
downlocading new frmware or
changing of the paramsater. The
coniroller stays in INIT mode.
Check al parameters, wrie at
leasi cne new paramesier.

Wgen < = =0 TES The QEenerator wolage s out of
lirets given by Gen <V and Gan
>V setpoints.

Ypen <, = WM YES

YWaen unbl =D MO The generator woltage s
unbalanced maore than the value
of Wolf unba! setpont.

Fgen <,= sD YES The generator frequency is out
of limits gwven by Gen =f and
Gen <f setpoints.

The generator frequency is out
of limits goven by Gen = and
Gen <f setpoints.

lgen wunid =0 MO The generator current s
unbalanced.

[rverload =N TES The I0ad |5 greater than the
value given by Overlosd
satpoint

Cherspeed =D YES The protection comes active if
the speed is greater than
Overspeed seipoint

Doosan Infracore
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Reading the digital control’s alarms

Events specificabion Protection nformation on binary
type cutput available | See list Descripbon

of Binary culputs]
Underspeed = “r'éE Luring staming of the engine
when the RPM reache the valus
of Srtarfing RFM sefpoint the
starter is swiched off and the
spesd of the engine can drop
under Starr FPM agan. Then
the Underspesd protection
becomes actve. Protection
evaluation stars 3 seconds afer
reaching SfaringRPM.
Emergency=top =0 MO ¥ the input Emergency siop is
opened shuldown s immea ately
activated.

PickLpr ault 24N NO Fallure of Magneic piok-up
sensor for speed measurament.
Stop fail =0 YES (Gen-set siop faled.
WrnSennceTimes WHN MO The period for senecing = set by
the NextSerny Time setpont. The
protection comes aclive if the
running hours of the engne
reach this value
LhrgAltem=ail Y TES Failure of 3ernator for charging
the batiery.
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Reading the digital control’s alarms using the computer

* Install the LiteEdit software by double-clicking the application — follow the
Instructions

Ovginiue = 3 Jpan = Shite wth = Eam Hem [ukde = (I " ]
8 PeeirSoiuice vi Erreraneenial

08 PowtrSeuic e vi Comgetnagn
10 Campetition Brochers

11 ¥idea

12 Prawerpoint Presentation
Atematon

Agpheahong

AT

AR

15 Lt It St 4.5 e

Battenes
Breskes:
Coaindes
Comap
Liee Edr
[T
Linwf ot 4-5-5
Loccam
Scftwarn
L1 Rirfrveses 1805300
L2 fiivrware dusl liegeency 23-09-2000 | &
LCument Rirmse
b Archies
drchies templates
dirchrssy femnplates fram Comap
Curees
Frerrewurm 3-8 2013
Frrrvwarm 22612010
Futtrraing Comag 30-08-200
Fisrrpwitie Tt Berek 25-09-2010
Tt safbwane 13-08-2000
L L-NT-F-l2naP
& Lot -inatall-Sune-4. 5.0 10
Deep Sas
DEF
Mhurpty
Deawings
ool Privgiency
Ergmies

GREUTHI RGeS

LitwEcki-lngtal-Sule 455 e Daie moddied: 1800001 je48 Diutm cramted: 3500 1011
Ao 8.50 MB
ik g el 15 Senidl ramb ackbgon
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Reading the digital controller using the computer

« Connect the computer to the controller

04

[
=5 - el T )
] --_"""--.-—-_
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Reading the digital controller using the computer

* Open the LiteEdit software

CEX

Connection  Controller  Options  Help

XX N =

B &L G o TE B8 20s2

onneckion: £ SEFYVEr.
—— .
' ) = - =
iy = E : ¥ Service = LiteEdit
‘ Page 225




Reading the digital controller using the computer

* Open direct communication to the controller
& uetan

Connechion  Controller Options  Help
defcem ¥ W  EMYEWO APSSW

Dipen direct conneclion
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Reading the digital controller using the computer

* Open direct communication to the controller

g ectio C ptioas  Hedp
aw@ o b Ll

Open direct connection

Conlr. address
F u] ™ Don't ask agan

..f_ﬂK I X Cancel |

o *- b - ¢ vanderi_, | . 7 Surmmary Spec... Seasch - Windows... ! i l FR . = _]".I:: ;
L o = 506,201 2
‘ Page 227



Reading the digital controller using the computer

* Open dlrect communlcatlon to the controller

Cannection C,nntmll L'.Ipinn: Help
ax@coeid| e | & BYEmOC AaF,PSS

. I R Tnbos - coa. T g ma 0 Summary... Seanch - Wi 1 b Fresentation... | I:l‘. reli DDE Se. FR o o M b i 1_5 .
L - B 5/06,/2012
‘ Page 228



Reading the digital controller using the computer

. IMPORTANT Save the controller s archive before any other actlon

s.n.: 07110CFC

& WARNING

T NOTINAUTO @ READY/AUTO
& RUNNING @ SUPPLYING LOAD

| ECU Atarm Faub Reset |
o Runhs | h + BN 0010010
F b KWhours 2521 KWh £ BOUT 000100
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Reading the digital controller using the computer

* IMPORTANT : Save the controller’s archive before any other action

Conmectiar

ware ver: L-NT-R- 10 R03.07.2007 Sw configuration ver: LD st St St i il i il % |
Help

n Controller Opbons

am®cii| e | H HYUEmG &P rss

( ﬁfanhul I_.EE. | 1
OFF MAN AUT =

Save | | Trasring matedal
& WARNINC Hame Date modified Type

& READY ! 45 G20 Pratatype 1 05-06-2012.ail S/06/2012 1459 LiteEcli

_:J hmﬂ-a-

& SUPPLYI |

ELl Alarm Faull Hosst
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Reading the digital controller using the computer

prm

* IMPORTANT : Save the controller’s archive before any other action

s.n.: 0T110CFC
® WARNING Alarm bt
T NOTINAUTO @& READY/AUTO
# RUNNING & SUPPLYING LDAD
r - : i FC FHI oc
(L1 0w 0A RPM 0 BPM
L2 oV oA
(L3 iR 0A  Pwrfactor .00
| 0.0 Hz
[ ECU Alorm Fou Hosst.
T | i s | |
15 s Run hrs Th |+ BN 0010010
KWhours 2521 K |= BOUT 0000100
o % b 122V
Oil Pressure #2EEE Har
=, Engine Temp s O
: Fuel level 100 %
Act power = 0 kW
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Reading the digital controller using the computer

e Control menu

== LiteEdit Name: NCO600177 Firmware ver.: IL-NT-IR-1.0.2 R:23.02. 2009 5w configuration ver.: 1.0

Connection  Controller  Options  Help

EEI/I?_IQ (&)

== Lontrol

- OFF MAN AUT

Loaded s.n.: 07110EBF

No Timer 0

® ALARM # WARNING IR

' NOTINAUTO & READY!AUTO

& RUNNING & SUPPLYING LOAD

Generator
| | | | | | | |

L1 244 v 7 A  RPM 1527 RFM

L2 244 5 A

L3 244 11 A Pwr factor 0671

509 Hz
o ] [ | |
12 45 Run hrs 1062 h BIN 0010001
kWhours 4874 kWh BOUT 0100100
o BO Ubat 142
il Pressure - Bar
4 Engine Temp 48 °C
Fuel level B1 %
Act power =4 kWY

% Red D Arc March 2010 -x LiteEdit B 00 Generators Trainin... =z LiteEdit B & OTE WS 2
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Reading the digital controller using the computer

» Set points menu

e# LiteEdit Name: NCO600177 Firmware ver.: IL-NT-IR-1.0.2 R:23.02.2009 5w configuration wver.: 1.0

Connection  Conkroller Setpoints Options Help
am®s; = d

- == Setpoints £
| Groups ;Name | Actual 'falua! Dimansinn_l -
[Besic setings ISRRPNRNRR o | l
EEngma params |Nomin power | 48 kKW [
|Engine protect | Nomin curment | 85 A I
jiotnes gt CT ratin | 100 /54 !
| DtefTime PT ratio _ 104 |
(Sensors spec | INominVol1 | 230V |
V0 nadie | Norin Vo2 | mmyv |

|Mominal freq | 50 Hz

Geartesth | 0 |

|Atternatorfrag | M0Hz |

| Morninal RPM 1500 RPM

Controllerbods | MAN i

|FltResGoTolMAN | ENABLED |

DispBaklightTO | B0 min !

| IL Power Off 360 _min | .
fume: ' ' ' >

[Connecticni O ine N R 5191

4 start B & " | [ inbox-Mecrosoft Out... | BF RedD Arc March 2010 ) 00 Generators Trainin.. g LitsEdit

DOOSAN
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Reading the digital controller using the computer

e Actual values menu

e# LiteEdit Name: NC-2500122 Firmware ver.: IL-NT-IR-1.0.2 R:23.02.2009 Sw configuration ver.: 1.0
Connection  Controller Options  Help
a®® = H

BO &P ASAS

p MName Walue iDimension
Engine params |ECU State ooo (-]
Engine values | Fuel rate 145/ L
Stalistics --Water temp 80 °C
Analog CU W 10{*C
Generator | Ol Pressure - 38 Bar
Binary FO | Boost pressure - Et,d-EIar
Date/Time ' PercLoadMCS | P
Info [ '

VO module
L
[Connecticni O ine N R 5191

‘4 Start ~ @& 7 | [ inbox-Mcrosoft Out... | % RedD Arc March 2010 B} 00 Generators Trainin,.. | s LiteEdk

DOOSAN
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Reading the digital controller using the computer

e History menu

iteEdit Mame: 23MC06001 74 Firmware ver.: IL-NT-IR-1.0.2 R:23.02.2009 Sw configuration ver.: 1.0

Connection  Controller  History  Options  Help

= B BYE3o0 9

Reason Date Tme  |rem [par |o |Pe iowe lofg [ver [vez |ves ot o2 |3 |uest |owe |Engt [Fi |amn [amz |ams [ame e |Em pis
—_ -80. g " 15Mz/2009| 12z0000] 1518 3 1 100 R 506 240 240 241 6 5 0 141 13 59 4 0 0 o 0 0010001 00000000
-81 frn oil Pressure | 1512008 11:27m56| 15180 3 1 100 2R OS06 240 240 241 7 5 0 144 13 53 48 0 0 o 0 0010001 00000000
-820rm Oil Pressure | 15122008 11:26847| 15180 3 1 100 2R 506 240 240 241 6 5 0 141 14 53 48 0 0 o 0 0010001 00000000
-85.0rn Oil Pressure | 15122008 11:2819) 1521 3 1 100 2R 507 239 240 241 6 5 0 140 13 53 48 0 0 o 0 0010001 00000000
-84 frn Oil Pressure | 15122008 11:2614| 15180 3 1 100 R 506 240 240 241 6 5 0 141 13 53 48 0 0 0 0 0010001 00000000
-85.0rn Oil Pressure | 15122008 11:28:m | 1521 3 1 100 0 R 507 240 240 241 6 5 O 140 13 53 48 0 0 0 0 0010001 00000000
-85.0rn Oil Pressure | 15122008 11:25:496| 1521 3 1 100 R 507 240 239 240 6 5 0 141 14 53 48 0 0 0 0 0010001 00000000
-87 frn Oil Pressure | 15122008 11:25:24| 15180 3 1 100 2R 506 240 239 241 6 5 0 140 13 53 48 0 0 0 0 0010001 00000000
-85.0rm oil Pressure | 150122008 11:2507| 1521 3 1 100 0 2R Os07 239 239 240 6 5 0 140 13 53 48 0 0 0 0 0010001 00000000
-89 0rm oil Pressure | 15022008 11:2430] 1521 3 1 100 0 R s07 239 239 240 6 5 0 141 14 53 48 0 0 0 0 0010001 00000000
-908rn ol Pressure | 150202008 11:23:57| 1500 4 1 100 0 R Os00 238 238 239 12 5 0 140 13 53 48 0 0 0 0 0010001 00000000
-o1 frn oil Pressure | 150122008 112308 1521 3 1 100 R Os07 240 240 241 7 5 0 141 14 53 48 0 0 0 0 0010001 00000000
-828rn oil Pressure | 150202008 11:2255| 15180 3 1 100 2R OS06 240 240 241 6 5 0 141 14 59 48 0 0 0 0 0010001 00000000
-850rn oil Pressure | 15022008 112223 1521 3 1 100 0 0R s07 239 239 240 6 5 0 140 14 58 48 0 0 0 0 0010001 00000000
-4 frn oil Pressure | 150202008 11:21:51| 15180 3 1 100 0 2R Os06 239 240 240 6 5 O 144 14 59 48 0 0 o/ o ootoom| ooooooon
-85 0rn oil Pressure | 15M202008) 11:20:57| 1521 3 1 100 0 2R Os07 239 239 240 6 5 O 141 14 53 48 0 0 0 0 0010001 00000000
-85 @rn Oil Pressure | 15M202008) 112025 1521 3 1 100 2R Os07 238 238 240 6 5 0 140 13 53 48 0 0 0 0 0010001 00000000
-a7, j 1sMz2009| 111952 1518 3 1 100 R 506 240 239 241 B 5 O 140 13 59 48 0o 0 o o ovooo 00oooooo
&l s

rfree ” [ & Inhox - Microsaft Qut. .. f @ Fed D Arc March 2010 f T 00 Generators Trainin... = LiteEdit
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Reading the digital controller using the computer

» Configuration menu

Modify - MRS19IR 5w configuration ver.: 1.0 E|
iz | JEXT | 10N | RAIS E=x
1

1 .Rem startiston e | Starter =1

2 .Low Coolard Ta] \ | Fuel salenaid =] 2
= w

3 Emergency stop e - = | Fuel solenoid -] 3
e =

4 Low fusl b O = | Glow plugs ~| 4
=

5 . Full Basin b RN =] | IL Power =5
=

G wister in fuel E . | Hom -6

7 .conn door open O | GCB trip =17

InteliLite-NT

W
=
1 .0l Pressure E
=
2.Engne Temp (L]
=]
—
3. Fusllevel 2
o

Save as ... " 0K | X Cancel J

MRS19IR C:\Documents and Settings|ChristophevanderziellWork Fles|Service| 1 Service inquiies\Red D Arc March 20101G250 A&MN. al
R7&L 3 CMALS 218
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Reading the digital controller using the computer

=250

* Inputs / outputs configuration menu

0. 1:23.02. 2009 Sw configuration

EXT 10M

RAILS

1 .Rem startiston Ta] | Starter =1
2 .Low Coolard Ta] \ | Fuel salenaid =] 2
= wn
3 Emergency stop e - = | Fuel solenoid -] 3
e =
4 Low fusl b O ; | Glow plugs ~| 4
5 . Full Basin b RN g | IL Power =5
=
G wister in fuel E . | Hom -6
7 .cong s - [acBtip =17
F—
g
=
=
=
w
=i
1 Ol Pressure =
: =z
2.Engne Temp g
3. Fusllevel g
<

Save as ... " 0K | X Cancel J

MRS19IR C:\Documents and Settings|ChristophevanderziellWork Fles|Service| 1 Service inquiies\Red D Arc March 20101G250 A&MN. al
R7&L 3 CMALS 218
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Reading the digital controller using the computer

. Inputs / outputs configuration menu

|o=@®&i| e | H | BYEEO aPr re4W

1. Rem startsstop

2 .Low Coolant

3. Emergency stop Binary input 5

4 Low tuel Fuil Basin -] 4.
Type

5. Full Basin " Not used @ Alarm " Control

G.Waier in fuel Narne - F 8

7 .Conn door open Full Basin :"'] 7.

Contact type Alarm type
" NC @« NO YWarning -

I~ Engine running only

W OK ] X Cancel |

1.0l pressure
2.Engjne Temp

3 .Fuel level

Save as ... ' OK | X Cancel l

ANALOG INPL

|Connection: OFfline. | MRSISIR |C:\Documents and Settings\ChristopheVanderzief\work files\Servicel 1 Service inquiries\Red D Arc March 20101G250 AN, ail

A E 7 | .ieelt | @ Microsoft PowerPoint ... . LiteEdit

DOOSAN
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Reading the digital controller using the computer

EXT 10M

e || €5
1 Rem startéstop
2. Low Coolant

RAILS

/ 3 Emergency stop g | Fuel solenoid -] 3
4 Low fusl b O -:—E | Glow plugs ~| 4
5 . Full Basin b RN E | IL Power =5
B.Me!rhfud E : = |HIJ[|'1 ;l 3]
7 .conn door open O |aCBnp =7

InteliLite-NT

W
=
1 .0l Pressure E
=
2.Engne Temp (L]
=]
—
3. Fusllevel 2
o

Save as ... " 0K | X Cancel J

MRS19IR C:\Documents and Settings|ChristophevanderziellWork Fles|Service| 1 Service inquiies\Red D Arc March 20101G250 A&MN. al
R7&L 3 CMALS 218
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Reading the digital controller using the computer

* Password set points menu

i}iwﬁ;.

.z LiteEdit Name: NC-2500127 Firmware ver.: IL-NT-IR-1.0.2 R:23.02.2009 Sw configuration ver.: 1.0

lés- (=] BESEmO apP 200%

Modify - MRS19IR Sw configurationver.:1.0  [x
Setpoints
|Groups l Password ]
Gen-set name 9, :l. 3 ).
Engine params ;
Engine protect Nom!n powel g ‘1 ; 2
Gener protect Namm_currernl Q’ 1 g‘ a
DatefTime CT ratio Q :!. 3 cau
Sensors spec PT ratio Q, :L g Q
IfO module ' Nomin Volt1 Q, :L oz §
Nomin Volt2 0123
Nominal freq Q :l. o2n ;
Gear teeth Q, :L a .,3“
AlternatorFreq Q. :]. qzn ;
Nominal RPM 0123
ControllerMode  [Q 1 2 3
FitResGoToMAN [0 1 2 3
DispBaklightTO A
All items in the group IL Power Off g 1 g g
\ 9, 1 3. ; ‘ Contr. addr 9. :I. 02 ;
Commands RS232 made 0123
L
| ' 0K I XCanceII
I e 7 O T aum1|
[CoRRetER O IR (MRS19TR |C:\Documents and Settings\ChristopheVanderziel\Work files\Service| 1 Service inquiriesiRed D Arc March 20101G250 AN, ail

‘4 start

ree B Level 1 (&) Microsoft PowerPoint ... .. LiteEdit

DOOSAN
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Reading the digital controller using the computer

 Not used
- - =]x]
= 0 BYELO FEH

3

et =] 1.
Oy Coolant || \' " —-|Fue|so|en0id ﬂ 2.
[
3.Emergency310p E 2 — | Fuel solenoid ~| 3.
- ORISR | o
4_Low el || \' ; (=] —-|Glow plugs ﬂ 4.
>
5 FulBssin O IER: —— [IL Pawer =5
B =
m

6 .wiater in fuel || \I —-|H0rn ﬂ 6.
T.Conndoor opeEn || “ A —-|GCEItrip ﬂ 7

\

InteliLite-NT

1 . Qil Pressure
2 Engine Temp

3.Fuel lervel

Save as ... W 0K | X Cancel |

w
[
=
o
=
2
L=}
—
=1
=
=L

Connection: OFF line MRS19IR. Ci\Docurnents and Settings! ChristopheVanderziel\work Files\ Servicel 1 Service inquities\Red D Arc March 20104G250 A2M . ail
C@E ~ [ 0% Dedlers [ @ microsoft PowerPoint ... _y LiteEdit
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Reading the digital controller using the computer

* Engine ECU configuration menu
. AEE
= 0 BYELO FEH

3

1 .Rem start; —— [ Starter ~| 1

“Low Coolant = N — | Fuel solenoid ~| 2
N

3. Emergency stop
4 Low fuel
| :
1S \

— | Fuel solenoid ﬂ 3

— | Glow plugs ﬂ 4.

BINARY INPUTS

BINARY OUTPUTS

i
5. Ful Basin IS N A —— [IL Power =5
= 6 .wiater in fuel — | Horn ﬂ 6.
T.Conndoor opeEn || “ A —-|GCEItrip ﬂ 7

InteliLite-NT

1 . Qil Pressure
2 Engine Temp

3.Fuel lervel

Save as ... W 0K | X Cancel |

w
[
=
o
=
2
L=}
—
=1
=
=L

Connection: OFF line MRS19IR. Ci\Docurnents and Settings! ChristopheVanderziel\work Files\ Servicel 1 Service inquities\Red D Arc March 20104G250 A2M . ail

C@E ~ [ 0% Dedlers [ @ microsoft PowerPoint ... _y LiteEdit
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Reading the digital controller using the computer

. Engme ECU configuration menu

1. Rem startistop =X | Starter > 1

2 .Low Coolant S \ = =X | Fuel solenoid ~] 2
=

3. Emergency stop ‘ 2| =X [Fuel solenoid

4 . Low fuel Electronic control unit !

ey J1939/Modbus =5
: ¥ electronic engine is connected:

6. wister in fuel ECU list - InteliLite.esl 5.2 x| 6.

7 Cummins QSB5/7, QSL9 and QSKS0/4D Tier Il engines 7
-Conn door open| i MBSO unit. =’

Type: | NS -

(Configured with: Cummins Ch250 1.0)

' OK | X Cancell

1 .cil Pressure

2. Engine Temp

3. Fuellevel

Save as ... ' 0K [ X Cancel |

ANALOG INF

|Connection: OFfline. | MRSISIR |C:\Documents and Settings\ChristopheVanderzief\work files\Servicel 1 Service inquiries\Red D Arc March 20101G250 AN, ail

A E 7 | .ieelt | @ Microsoft PowerPoint ... . LiteEdit

DOOSAN
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Reading the digital controller using the computer

e Units choice menu
& MEH

= || BY9E @O AW

EXT Ris15 =5

—-|Staner ﬂ 1.

— | Fuel solenoid ﬂ 2.

o
3 .Emergency stop

4 Low fuel

5. FuBasin —— [IL Power ~| 5.
= 6 .water in fuel —— [Horn ~| 6.
7 .conn door cpen —— [GcB trip =7

— | Fuel solenoid ﬂ 3

— | Glow plugs ﬂ 4.

BINARY INPUTS

BINARY OUTPUTS

InteliLite-NT

1 . Qil Pressure
2 Engine Temp

3.Fuel lervel

Save as ... W 0K | X Cancel |

w
[
=
o
=
2
L=}
—
=1
=
=L

Connection: OFF line MRS19IR. Ci\Docurnents and Settings! ChristopheVanderziel\work Files\ Servicel 1 Service inquities\Red D Arc March 20104G250 A2M . ail
C@E ~ [ 0% Dedlers [ @ microsoft PowerPoint ... _y LiteEdit
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Reading the digital controller using the computer

e Units choice menu

NT-IR-1.0.2 R:

|| o = ® & = Q 74} 33 @ O | a® /9 @ @

"
g
[ 3]
3
B
4

1 .Rem startistop

\s:aner ~] 1.

2 .Low Coolant \Fuei solenoid ~] 2
3.Emergencv stop % [Fuel solenoid ;I 3.
4 Low fuel f [Glow plugs ~]4.
5 . Full Basin E 15 Power ~15
6. water in fuel ~| 6.
7 . conn door open 6 trip > 7

@« 20°C 100Bar 114Lh
CBEF  145psi 301 gph

W OK | X Cance||

1 . Qil Pressure
2. Engine Temp

3. Fuellevel

Save as ... ' 0K [ X Cancel |

W
—
=
<%
=z
(]
(=]
par
<
=z
=3

|Connection: OFfline. | MRSISIR C:\Documents and SettingsiChristopheVanderziellwork files\Service\1 Service inquiriesiRed D Arc March 201016250 A&N. ail

"0 Level 1 | @ Microsoft PowerPoint ... . LiteEdit B ° & WS 2155
r
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Programming the digital controller using the computer

. Unlock_the controller usmg the master password

2206 | H Iﬂﬂlojﬂﬁﬁ""f

A ona pamvwerd b
——

& WARNING
- NOTWAUTS @ READY/AUTO
# RUNNING & SUPPLYING LOAD
: : Gangrator i .."."“ _[oc
L1 [ 0A RPM 0 RPM
L2 oV oA
L3 av 0 A Pwilactor 0.00
0.0 Hz
| ECU Alarm Fault Reset
- - !
5 n_& B hrs 254 h + BIN 0010010
’ i WWihours 225 iKWh i+ BOUT anaoion
4 75 ubm nav
Ol Pressure haiwd Bar
o Engine Temp L
Fuel level 8%
At power = 0 kKW
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Programming the digital controller using the computer

* Unlock the controller using the master password

&) LiteEdit Narme: GOSD Firmware ver: IL-NT-IR-12 F:29.8.3010 Sw configuration ver:

Cormection  Controfler  Opbons  Help

am@cei ® H HYEmO APLSS

[ ﬁfunhul I_.EE. | 1
OFF MAN AUT

Ready s.n.: 0T04010D
Mo Timer 0 _ _
® ALARM ® WARNING Mods T e o
T NOTINAUTO @ READY /AUTO
# RUNNING @ SUPPLYING LOAD

o FHI oc

| ECU Alarm Faoull Roset

) Ao = Cvanders,., raamang matenal y Comap Bl Ll FR - — -...'. -
= 15,06/ 2012
DOOSAN
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Programming the digital controller using the computer

* Unlock the controller using the master password

&) LiteEdit Narme: GOSD Firmware ver: IL-NT-IR-12 F:29.8.3010 Sw configuration ver:

Cormection  Controfler  Opbons  Help

am@cei ® H HYEmO APLSS

[ ﬁfunhul I_.EE. | 1
OFF MAN AUT

Ready s.n.: 0T04010D
Mo Timer 0 _ _
® ALARM ® WARNING Mods T e o
T NOTINAUTO @ READY /AUTO
# RUNNING @ SUPPLYING LOAD

o FHI oc

| ECU Alarm Faoull Roset

) Ao = Cvanders,., raamang matenal y Comap Bl Ll FR - — -...'. -
= 15,06/ 2012
DOOSAN
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Programming the digital controller using the computer

. Unlock the controller usmg the master password

Connection  Contraller Dphm Hﬁ:

awxP e L |

BHEmO are®

g e b —
DFF MAN AUT

& WARNING
T NOTIN’JTO @ READY/AUTO
@ NJNNING @ SUPPLYING LOAD
. e ~ mu_| o
L1 oV 0A RPM 0 RPM
L2 ay oA
L1 oy 0A  Pwrfactor 0.00
0.0 He
| ECU Al Faut Resot
3 . .
5 X% B {Run hrs Th + BIN 0010010
. - : KW¥hours ZA AR = BOUT 0000100
1 75 b 122V
il Pressure e Bt
P Engine Temp L
Fuel level 100 %
At power = 0 kW
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Programming the digital controller using the computer

. Select the Conflguratmn

2310616 _ vare verz IL-NT
Connectian Cuntrnllu Options  Help

amdceie B EUEEO P PO®

/ —
-
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Programming the digital controller using the computer

» Select the Configuration file
& LteEdit Name: 23106164 G100 Fiemmare ves. IL-NT-1R- 1.0 RL03.07 2007 Sw configuation ver: 10 s 00 ot ol i, ol i il
am@osE e @  HUSEHO APSS®

Type

SOA01214%  Laekdn |

DeserverBueena
DOOSAN
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Programming the digital controller using the computer

» Confirm the Configuration selection
& LteLait Name: 23106164 G100 Firmmare ves. IL-NT-1R- 1.0 RL03.07 2007 Sw configuuation ver: 10 s 0 ot oo, i, il i i il
am0cei e U BYSEOC AP SS®

lllll gurstion and sepesntt will be replaced with the wlected onel
R o want te save actual archivel

Caneel
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Programming the digital controller using the computer

 Write to the controller

. .. e TN

& LiteEdit Name: 23106164 G100 Firmaare vers IL-NT-IR-1.0 R203.07.2007 Sw canfiguration ver: 10 e s
Pl b Tl e * M,

e B EUEE0 a®SO®

=

—

EXT IO

Bk 15

-
Modify - MRE19IR Sw configuration ver: 1.0

1. Rem startistop

2. Low Cootant

3. Emergency sioa

i
& Low el

5. rut masin

6. ot used

?_ Hot used

1. vi Pressure
2_ Enging Temg

3_ Fuel lgwel

1

BINARY INPUTS

ANALUG INPUTS

Imtelilite-NT

BINARY OUTPUTS

o |

c—
[ starter =1
[ Fusl salanoid =] 2,
[Fuet Puncon =] 3
..... [ Giow plugs =] 4 i

[ Power =] 5.

-] B

x} 7.

Wiite to contralles |

15403

W " 4

5/06/2012
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Programming the digital controller using the computer

 IMPORTANT : The controller will be switched off during programming,
therefore the controller power hold will be released.
* To avoid power shut off and loss of controller data:
It is compulsory to power-up the controller from an external source
* An alternative is to keep the power-up green button pushed in during
the programming time

 Failing to keep the controller powered-up will cause programming
Interruption and may cause the controller firmware to be corrupted. The
controller can then become unusable and will need to be replaced

R

OuUTPUT
VOLTAGE
ADJUST
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Programming the digital controller using the computer

e Write to the controller
2 LiteEdit Name: 23106164 G100 Firmware vers IL-NT-IR-1.0 R:03.07.2007 Sw configuration ver: 1.0 g 0 00 00 S - -Ei B

tion Controller Ophiors Help

a=m@chii| ® H B2 Eme @M@ Lre8

i N
Modify - MRS19IR Sw configuration ver: 1.0 X
— EXT LOM BALS ﬁ @ |
1. Rem startistap : [ starter =] 1.
2. Low Cociant = [ Fusl salanoid =] 2
W -
3. emergency steg E 2 | Fuel Pullcell = 3
o B =
= =
4. Low tual ; '_:'l | Glow plugs j 4
E = ————
5. bl Basin £ 4 [IL Pawer -] 5
=17
The contraller will be switched to Off mode. .
Do you want to continue?
]
=
1. oi Prassure g
| =
E T L]
2. Engine Temp a
]
3_ Fustl lgel ;
=
Sawe as 1’ Wit o contraller | x Cancal |
h

Training ma.,, [ Sammmary...

T T

DOOSAN
Page 256

5/06/2012



Programming the digital controller using the computer

* Write to the controller — push the green power button before hitting “ Yes”
AP 2106164 G100 ymaure v TR L0 RGP 2007 S configuration e | Dt S, Sl i il T

Tectidd | Chtre

anPoii o | BEYEmOo a@29%
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Programming the digital controller using the computer

* Write to the controller the controller shows the writing progress

MRS G0

o | ribe0ng = VR i3 02 Surmimary.. f Search - Wi E 1 Comagp gia % Y inteh DOE Se f s o i s 15 _:_'
1 - - ¥ | 50/ 201
‘ Page 258




Programming the digital controller using the computer

r s
| B Camtral & Setpoints B

Groups Eﬂll‘l‘ll Actual sattin Dimansion
Basic sattings |Gen-set name  [TSTAR ST

Engine params | |piaric nem

Nomin power | (I —
Engine protect | Mamin curent 116 A
Gener protect | |CT ratio | 2058 |
DateTime | T ratio 1001
Sensors spec Nomin Volt1 e -1
1D module Namin Vit ﬁiﬁmdm E
L1 | Mominal fraq Fs ; ﬂmqm_“g 1
2 li ||| Group oo — —im [ ¢
| Gear teath : - L
L2 w_ -..._..........Hm. -
| d Basic sattings 6l Programirming was correct.
|Mominal RPM_|

Basic seltings
| ControllerMode

.FIR i DataTima
esGoTobAN
e ST __ o |
| DispBaklightTO
I DataTima
] IL Power Of '
. (BT Engine protact NextSanTime 203 h
1 Limit: :
—
< : 7% lhmllﬂllﬂt Export... M
0il Pressure #EE Bar
-, Engine Temp R T
Fugl level 100:%
Act power = 0 kKW

15405

5/06/2012

« o 1" %
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Programming the digital controller using the computer

* Write to the controller: The history keeps track of programming

& LiteEdit Name: 23106164 G100 Fi re ver.: IL-NT-IR-1.0 R:03.07.2007 Sw configuration ver.:
Connection Contreller Histery Options  Help

(om0 ciiEle || BHYEmO aPréWH
~— (| & History (=)
\_. §ﬂ Reason Date Time RPM | Pwr | Q | PF | LChr |Gfrq |Vg1 |Vg2 |Vg.’:| | Ig1 | g2 | g3 | UBat | Qi | EngT | FLvl |AII'|'I1 |AIM2 |AIM3 |AIM4 ||;
-| Config loaded Sinefz012 2:59:58 PM 0 0 0| 0.00 0.0 18432 0 0 0 0 0 0.0 0.0 476 8 0 0 0 0|—
-1.| Gen set stop 30/05/2012 1:00:45 PM| 1501 0 0 1.00 50.0 230 2300 230 1 1 0 139 4.4 3z 61 0 0 0 0
-2.| Time: stamp 3000572012 1:00:00 PM| 1500 0 0 1.00 50.0 205 205 204 1 1 0 133 4.4 33 &1 0 0 0 0
-3.| Gen set start 30/05/2012| 12:59:45 PM 0 0 0 0.00 0.0 0 0 0 0 0 0 123 #5858 HEEH 52 0 0 o 0
-4.| Gen set stop J005/2012| 10:25:12AM| 1489 0 0 1.00 50.0 231 230 230 1 1 0 1441 4.0 41 [ 0 0 0 0
-5 Time: stamp 30/05/2012| 10:00:00 AM| 41500 0 0 1.00 50.0 231 23 230 1 0 1 144 43 27 &1 0 0 0 0
-6.| Gen set start 30/05/2012 9:56:46 AM 0 0 0 0.00 0.0 0 0 0 0 0 0 124 #5858 HEEH 52 0 0 0 0
-7.| Gen set stop 28/05/2012| 9:57:28AM| 1500 0 0 1.00 50.0 2300 230| 238 1 0 0 14.0 4.0 4z &1 0 0 0 0
-8.| Gen set start 28/05/2012 9:28:43 AM 0 0 0 0.00 0.0 0 0 0 0 0 0 125 #5858 HEEH 52 0 0 o 0
-5 Gen set stop 28/05/2012| &:56:30AM| 1489 0 0 1.00 50.0 2300 230 228 1 1 0 140 34 [ [ 0 0 0 0
-10.| Gen set start 20/05/2012|  8:03:33AM 0 0 0| 0.00 0.0 0 0 0 0 0 0 122 588 HHER T4 0 0 0 0
-11.| Gen set stop 28/05/2012| 10:04:24 AM| 1501 87 -1 1.00 R 50.0 230 2300 229 S84 893 85 140 3.4 66 73 0 0 0 0
-12.| Time: stamp 280572012 10:00:00AK | 1500 88 -1 1.00 R| 50.0 2300 230| 225 94 93 95 140 34 64 73 0 0 0 0
-13.| Gen set start 28/05/2012 9:45:02 AM 0 0 0 0.00 0.0 0 0 0 0 0 0 125 #5858 HEEH T4 0 0 o 0
-14.| Gen set stop 26052012 9:3416AM| 1500 0 0 1.00 50.0 2300 230) 228 0 0 0 140 36 56 73 0 0 0 0
-15.| Gen set start 28/05/2012  9:14:31 AW 0 0 0| 0.00 0.0 0 0 0 0 0 0 1285 &858 HHEH T4 0 0 0 0
-16.| Gen set stop 28/05/2012 9:02:41 AM| 1459 0 0 1.00 50.0 2300 230 229 1 1 0 140 3.8 45 73 0 0 0 0
=17 | Time: stamp 28052012 9:00:00AK| 1500 33 0 1.00 R| 50.0 2300 2300 23% 47 48 47 140 38 48 73 0 0 0 0
-18.| Gen set start 28/05/2012 8:12:11 AN 0 0 0 0.00 0.0 0 0 0 0 0 0 123 #5858 HEEH T4 0 0 o 0
-19.| Gen set stop 23052012 10:05:23AM| 1500 0 0 1.00 50.0 2300 2300 230 1 1 0 140 4.2 3T 73 0 0 0 0
-20.| Gen set start 23/05/2012| 10:02:40 AW 0 0 0| 0.00 0.0 0 0 0 0 0 0 123 &858 HHER T4 0 0 0 0
-21.| Gen set stop 23052012 9:15:14AM| 1500 0 0 1.00 50.0 231 2300 230 1 0 0 144 4.0 38 73 0 0 0 0
-22.| Time: stamp 23052012  9:00:00AK| 1500 0 0 1.00 50.0 231 2300 230 1 0 1 144 43 2T 73 0 0 0 0
-23.| Gen set start 23005/2012 8:57:20 AM 0 0 0 0.00 0.0 0 0 0 0 0 0 125 #5858 HEEH T4 0 0 0 0
-24. Emergency stop 230572012 &:56:41AM| 1500 0 0 1.00 50.0 231 231 230 1 0 1 144 4.3 18 73 0 0 0 0
-25.| Gen set start 23052012 8:56:05AM 0 0 0 0.00 0.0 0 0 0 0 0 0 125 #5858 HEEH T4 0 0 o 0 il
w |~ - mamm——————— s e . amm - - 4 an ~a - . - . . . s s - —— ~n - - - -
4l }
.

DOOSAN
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Programming the digital controller using the computer

* Importing a language
i 00 Fimua

are i

Connection Cont

2@ ciim|e | H BYEmo EEW

& Contral

OFF MAN AUT

@ WARNING
 NOTINAUTO & READY/AUTO
& RUNNING & SUPPLYING LOAD
L ) ; Gﬂrwildw Fr I oc
e oV 0A RPM 0 RPM
L2 oV 0A
(L3 oV 0A  Pwrlactor 000
| 0.0 Hz

| ECU Alarm Faoull Rosst

1507

« o 1" %

5/06/2012
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Programming the digital controller using the computer

* Importing a language: select the language you want import

& LiteEcit Name: 23106164 G100 Frmmare ver: IL-NT-[5-10 R03.07.2007 Sw canfiguration v L0 s 5 0 sl o il ), B
Conmection

Controlles Opbions  Help

am0ce e H BNUEEO @S S0®

| Languages avaidable for import Languages in controlier

Language slots | Datetime format |

| German | ! English 05/08/12, 15:08:21
| |

| Gpanst Spansh 050612, 15:08:21
L — .|; = Add =

05/06/12, 15:08:21
| Hebrew | And snguagelo frec sl (9506010, 15:08:21

050612, 15:08:21

‘ Frea slots: 3T

> o 0K X f.:ancal|

DOOSAN
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Programming the digital controller using the computer

* Write to the controller — push the green power button before hitting “ Yes”

[y e Siosiod igh fgmere vari o MEIR. .0 1:03.07.2967, S chofaumion v, N O N — T
| 5 0. ) I . i i

anPoii o | W HYEmo a@29%

wees N

The controller will be vaiched to ON mode. |
| . I'.\_ De you want to contmnue!
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Programming the digital controller using the computer

* Write to the controller the controller shows the writing progress

MRS G0

o | ribe0ng = VR i3 02 Surmimary.. f Search - Wi E 1 Comagp gia % Y inteh DOE Se f s o i s 15 _:_'
1 - - ¥ | 50/ 201
‘ Page 264
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DOOSAN Doosan Infracore

Service training: Generators

Digital controller mprovementsm = :a“lﬁﬂ! s
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Digital controller improvements

When starting up a generator equipped with an electronically governed
John Deere engine and the digital controller, we have experienced issues
with the engine speed information communication from the ECU to the
controller.

OFF MAN AUT

INot ready s.n.: 13013885
INo Timer 0

. Alarm list 2 |
~ ALARM # WARNING Mode 0L * RPM meas fail |
T NOTINAUTO @ READY/AUTO
# RUNNING @ SUPPLYING LOAD
Sameralor FC 1| oc
! A | | i -
L1 ov 0A RPM 0 RPM e .
L2 oV 0 A
L3 o 0A  Pwrlactor 0,00
0,0 Hz
ECU Alaim Fault Rezet
| | I 1 =
Pt R it 67h + BN 0010000
kWhours B kWh + BOUT 0000100
0 l \zuo Ubat 18V
0il Pressure #eded Bat
0 Engine Temp #EFE °C
Fuel level 12%

Act pawer = 0 KW |
f1[1/157:1.,") Doosan Company Confidential
Portable Power



Digital controller improvements

Upon our request, the manufacturer recommended a solution involving a
temporization holding the engine RPM measurement for 3 seconds

Ei'

Groups | Name | Actual sett| Dimension
Basic settings | Starting REM %%
Stating PO 3.1/ Bar
Engine protect Preheat time | 10is
Gener protect MaxCrank time 10s
Date/Time (CmkFail pause | 15/5
Sensors spec | Crank attempts | 3
D module |Idle time Ve
i Min stab time | L
|Max stab time__ | 10s
Cooling speed | NOMINAL|
Coolingtime | 1a—
AferCool ime Us
| Stop time | 15/5
\Fuel solenoid | DIESEL
|Fuel PullCoil 108
D+ function | DISABLED|
|ECU FregSefect | DEFAULT)
[ECU SpeedAd) -
WiBfAcceptRPM 5
Limit: 0.1 .30

(1/1[1.5:V.") Doosan Infracore
Portable Power
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Digital controller improvements

While the firmware had to be modified, we also asked for a modification to
trip the main breaker on emergency shutdowns, meaning any detected fault
which would trigger a generator shutdown.

.
Modify - MRS1GIR Sw configuration ver: 1.3 ot o

s Jci)

n'r l u:au njus

| 1. Rem startstop | starter L 1
|

.2 Low coolant i’lFueI solanaid J 2
[ B e .

3 Emergency stop g E | Fuel PullCoil v] 3
| £ 3

'4 Low fuel 2 {Pranﬂ_al J 4
| E =

| - 4

|5. Fut Basin - < [1C Power Bk
: s =

| & e

|E Naminal Seleci !Hurn ﬂ 6

|
| ——
7. Ntuses (Comonss KIS
'_
Z
|::_I
h—
-
[
—
E
wm
=
[
[ 1. 0t Pressure =
| =
| =
'2 Enging Te =
| = BN mp
| Q
i -
ia.Fuern-.-el =
a

| Saeas W OK | X Cancal J
(1/1/1L7:1.") Doosan Infracore L Company Confidential
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Summary

* While the firmware had to be modified, we also asked for a modification
to trip the main breaker on emergency shutdowns, meaning any
detected fault which would trigger a generator shutdown.

 These features are included in the latest firmware 1.3

 Firmware 1.3 and new settings files can be implemented in all digital
controllers with Hardware version 1.2 and higher

(1/1/1L7:1.") Doosan Infracore Company Confidential
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Maintenance
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Course Objectives

* Inspections

« Maintenance
— Break-in, 100 hours
— 250 hours
— 500 hours
— 1000 hours
— 1500 hours
— 2000 hours

(1/1/1L7:1.") Doosan Infracore Company Confidential
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Inspections

WARNING!

Before attempting any repair service, disconnect engine battery
Cables and all leads to electrical power requirements. Failure to do
S0 can result in severe personal injury, death or damage to the
equipment.

(1/1/1L7:1.") Doosan Infracore Company Confidential
Portable Power



Inspections

General:

In addition to periodic inspections, many of the components in this
unit requires periodic servicing to provide maximum output and
performance. Servicing may consist of pre-operation and post-
operation procedures to be performed by the operating or
maintenance personnel. The primary function of preventive
maintenance is to prevent failure and consequently, the need for
repair. Preventive maintenance is the easiest and the least expensive
type of maintenance. Maintaining your unit and keeping it clean at all
times will facilitate servicing.

(1/1/1L7:1.") Doosan Infracore Company Confidential
Portable Power



Inspections

Hoses:
Each month it is recommended
that the intake hoses from the air
cleaner and all flexible hoses
used for water and fuel be
iInspected for the following:

1. All rubber hose joints and the
screw type hose clamps must
be tight and the hoses
showing no signs of wear,
abrasion or deterioration

2. All flexible hoses must be free
of wear, deterioration and
vibration abrasion. Routing
clamps must be secure and
properly mounted.

(1/1/1L7:1.") Doosan Infracore Company Confidential
Portable Power



Inspections

Fuel/Water Separator:

Daily check for water in the fuel
filter/water separator unit. Some
engines have a translucent bowl for
visual indication, and others have a
drain valve below the primary
element. Every six months or 500 |
hours, or less if fuel is of poor quality : :ftz':a;g;gmm;:-
or contaminated, replace the bowl '
element(s).

,:i“' Water draining or 3'9"“"

Nation | I insP"'
ovel in fue m'm
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Inspections

Air Vents
Daily clean the air vents of any
obstruction or debris.
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Inspections

Air Cleaner

Proper maintenance of the air cleaner
provides maximum protection against
airborne dust.

Squeeze the rubber valve (precleaner
dirt dump) periodically to ensure that
It is not clogged).
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Maintenance

Scheduled Maintenance

The maintenance schedule is based on normal operation of the unit.
In the event unusual environmental operating conditions exist, the
schedule should be adjusted accordingly.
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Maintenance

Break-in, 100 hours — G10 up to G40

Change the oil and filter after the first 100 hours of operation of a new
or rebuilt engine.

These diesel engines must be used with heavy duty lubricating olil in
compliance with the requirements of the standards API CC,
DEF2101D, Mil-1-2104C or Mil-L-46152A/B for L.E. + S.L + S.Q
engines and API CD for S.S engines. Straight mineral oils are not
suitable, neither are oils of less detergency than specified.

i2il Wiscosites Ambient Temperature Range
SAE 30 -55C to 40°C (23°F to 104°F)

SAE BW-20 -30°C to -5°C (-22°F to 23°F)

SAE 10W-30 -25°C to 240°C (-13°F to 104°F)

SAE 15W-40 -20°C to 50°C [2°F to 122°F)
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Maintenance

Break-in, 100 hours — G60 up to G200

Change the oil and filter after the first 100 hours of
operation of a new or rebuilt engine.

Use olil viscosity based on the expected air temperature
range during the period between oil changes. The
following oil is preferred:

ol
"l
£
s

122 °F
40-C HH 104 =F
a0 "CHH 86°F

20°C

Oils meeting ACEA Specification E4/E5

i
1 68 °F %
i

SAE 10W - 30 ———»

e SAE 150 - 20—
[e—— s8E 10W - 40 ——s]

Other oils may be used if they meet one or more of the ; i ||| e
following: © E ochf s

» API Service Classification Cl-4 o % qo-cHl 14
* API Service Classification CH-4 PO 1|
 ACEA Specification E3 )
Multi-viscosity diesel engine oils are preferred. anTem e
40 °C HH 40 °F
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Maintenance

Break-in, 100 hours — G250 up to G500

No break-in maintenance for these models
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Maintenance

250 hours or 3 months G10 to G40
» Change the engine oil and filter

* Change the fuel filter element
 Change the air filter element
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Maintenance

500 hours or 1 year G60 to G200
» Change the engine oil and filter
* Change the fuel filter element
 Change the air filter element
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Maintenance

500 hours or 6 months G250 to G500
« Change the engine oil and filter
» Change the fuel filter element

* Check the Cooling System

* Replace the Coolant Filter

e Check the Batteries

* Check the Battery Cables and
Connections
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Maintenance

500 hours or 6 months G250 to G500

Engine oil requirements:

A sulfated ash limit of 1.85 percent has been placed on all engine
lubricating oils recommended for use in Cummins engines. Higher
ash oils can cause valve and/or piston damage and lead to excessive
Oil consumption.

The use of quality engine lubricating oils, combined with appropriate
oil drain and filter change intervals, is a critical factor in maintaining
engine performance and durability.

Cummins Inc. recommends the use of high-quality SAE 15W-40
heavy-duty engine oil, such as Valvoline® Premium Blue®, which
meets performance specifications as listed below.

NOTE: In areas where CH-4/SJ or CG-4/SH olls are not available,
refer to Oil Drain Intervals in Section 2.
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Maintenance

500 hours or 6 months G250 to G500: oil specifications

“C —-40 -30 -20-10 0 10 20 30 40 &0
F ~40 -22 -4 14 32 50 68 B6 104 122

b 4 : —t——t —
All Seasons 15
Winter Conditions EETOW-30
Arclic Conditions |
L k i i I k . 1 i

| L I I 1 | L ¥ '
"C-40 -30 -20-10 0 10 20 30 40 50
°F -a0 -22 -4 14 32 50 6B 86 104 122
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Maintenance

500 hours or 6 months G250 to G500: oil specifications

Cummins American Petrolaum International Comments
Engineering Institute Classifications
Standard Classification [API)
Classification
{CES)
API CD API CE API ACEA E- OBSOLETE. DO NOT USE
CG-4/5H
CES-20075 APl CF-4/5G ACEA E-2 ACEA E-3 [ a oil ¢
JAMA DH- mi 131=3:3 —|
CES-20071 AP| CH4/5J API CH4 (Global DHD-1 Acceptable oil classification for midrange
CES-20078 anginas.,
CES-20072 APl CH-4 ACEA E-5 Global DHD-1 [Similar in performance to CES-20071 but
CES-20077 validated under Eurcpaan tast standards.
Excellent oil for midrange engines.
CES-20078 AP Cl4/5K AP Cl-4 Excellant cil for midrange engines.
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Maintenance

1000 hours or 1 year G10to G40
(On top of 250 hours maintenance)

Check the starter and charge
alternator

Clean the radiator

Have the injection pump checked by
a certified engine dealer

Clean the generator set
Retighten the nuts and bolts
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Maintenance

1000 hours or 1 year G60 to G200
Same as 500 hours maintenance
 Change the engine oil and filter
* Change the fuel filter element
 Change the air filter element

3 %
== E.
s =
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Maintenance

1000 hours or 1 year G250 to G500
(On top of 500 hours maintenance)
* Drive Belts - check

 Fan Hub Belt Driven - check

» Cooling Fan Belt Tensioner - check
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Maintenance

2 year G10 to G40
* Flush and Refill Cooling System
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Maintenance

2000 hours or 2 years G60 to G200
* Flush and Refill Cooling System

e Test Thermostats

 Check and Adjust Valve Clearance
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Maintenance

2000 hours or 2 year G250 to G500
* Flush and Refill Cooling System
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Product Identification

It is critical to properly identify the machine you're considering before
any inquiry on service or parts.

Over the years, more than 1 machines has carried the same name,
which leads to confusion when advising the right part or the right service
action to perform.

Also, the serial number informs us of which specification the machine
was built to, including the factory fitted options.
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Product Identification

As an example, a 3 way fuel valve for a G200 looks like this:

ﬂj\ S S ::::hw ;‘*’& 05005
) 5
) : |

-

..... Or like this:
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Product Identification

..... Or like this:

Just depending on the serial number of the machine
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Product Identification

Generators

Genpower Range (2001 to 2007): XXX XXXXXXXX
|

Model 8 digits

 Example: 55001003886

 PowerSource from Unicov (2007 to 2008): )_(?_()G.XX& XXXX
Year Model 4 digits

« Example: 07G2500001
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Product Identification

Generators

PowerSource from Airpower: GXXXX1XX;

Model 4 digits
Example: G2500101,

Range starting at 101 for
differentiation

Stage IlIA PowerSource from Airpower: GXXX3XXXX|
Model | 4 digits

"3" digit for "Stage IlIA"
Example: G15030002
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Product Identification

Light Towers

« EMEA Light Towers: use the latest 6 digits:

e LTOK 366XXX or 367XXX
e VO: 368XXX
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Product Identification

Another important point on product identification is on specification changes within
a same range.

Example: G20, G30 and G40 engines were changed to Stage IlIA engines as we
ran out of engines before the new model was ready.

Also, Leroy-Somer is changing their alternators design and discontinuing the
supply of the old design
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Product Identification

A serial number has been recorded for the first machine affected by the
change and reflected in a parts manual revision, as shown below:

ALTERNATOR MOUNTING ALTERNATOR MOUNTING
(Serial no. -» GO400329) (Serial no. GO400330 ->)

¥
%

14 124
" YSTEM &Y L
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Product Identification

A serial number has been recorded for the first machine affected by the
change and reflected in a parts manual revision, as shown below:

ENGINE ASSEMBLY ENGINE ASSEMBLY
(Serlal no. -> G0400304) (Serial no. GO400305 ->)

GAY THTENE G 1204 G40 2WTEIM G 1204
£ POWER UNIT - POWER UNIT
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Thank you very much for
your kind attention
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