Pad BRI ITANT 8g
(For Official Use Only)

TAULTY
2ad AL
o~ 7. e, Y

LN

W 9ad
YR I¥HR GOVERNMENT OF INDIA
Y HATTT MINISTRY OF RAILWAYS

SIGTel GFIREY AT (62.5 | 380 $dIQ) & IRETUT &l

HANDBOOK, ON MAINTENANCE of

DIESEL GENERATOR SETS
(62.5 TO 380 KVA)
e g : A A Qa1 & STRE0 HHART
TARGET GROUP : ELECTRICAL GENERAL SERVICES MAINTENANCE STAFF

PHe%E § 11—12 Soft ¥e 1.0
CAMTECH/ E/11-12/DG-Set/1.0

aref
March, 2012

NITRUSOW

LG ECPEG) Fransforming Railways
wwn il goi.in :

Excellence In Maintenance

Indian Railways
Centre for Advanced Maintenance Technology

HERIGIYX, TIfTIR — 474 005
Maharajpur, GWALIOR - 474 005

BACHTO CONTERTE



SIGTel STINCR 9T (625 | 380 BhdlY) & STIRET0I
Dl TRIYRID]

HANDBOOK ON MAINTENANCE OF
DIESEL GENERATOR SETS

(62.5 T0 380 KVA)

oTaeT it
el H AT IR AT AT DI ggdl JNT Dl 1
A @ forg RN Tl ¥ ST
fESITSAl IR AMSI H IHedT a2 ES Qjﬂﬁ a%
qreT < aiffe Ak Frame et @ RT v
gU GRIed, Mg 3R fhwrac Yol Weniia! o

o\
[ddh N DAl |

QUALITY POLICY

“To develop safe, modern and cost effective
Railway Technology complying with Statutory
and Regulatory requirements, through
excellence in Research, Designs and Standards
and Continual improvements in Quality
Management System to cater to growing
demand of passenger and freight traffic on the
railways”.

BACHTO CONTERTE



CILE]

SOl @I ISH Ud o9 Bl IIH IR AT H I & foly JrRe
I He@YUl PHRP BT o | AR GUR DI MU GRS SRET AfeH
fRmTact BT & | GAEIRTa STRETT S @ ST @ MRS A=l Ud JoTTell

I AT BRI B |

HHCH GRI SISl VS & IJREVT R I8 BEIYRAD] HHATRYT DI SITbNI
TG Td briers H JUARIl SIHdTell AREUT dehAill | T BRI & Igaed U
g1E Y T |

¥ BWIYRGD] § SIoll e & A~ ISR B Hiera fdaror, Heemos &
forg arfes™ =1 FEidiel @ orqRefvl Seyd, favad-iadr agM =g STReTY
UM, UG 91 BN, a1 9 N I W T

Jg W BT Sar § b I8 8% YRAeT IRSIgHsil Nold dis /&3 el
Ir JuHRY i gR1 e e @i e o1 favenfug 98l axedl| a8
EXIYRP] Dacl AN Bg © Ud I8 Yb ddT+eh SKIAS -8l & |

H, AIRSIVFAT / TS & AT SHoll Yawa FQemed &1 39 sRYRIdT bl
M H AN G2 BRA UG BT TFAIGT DR B ol MR 7 |

APh-d] I=IAAT IR ARGAT T FAq URHAT 8 Ik 39 gxayiRddl H foar
AT JbR B HeeE R & ford 8 foreq 4 oy waad 989d &Y | 39 faun 4

Y 3P ARG Pl HRBAT DY |

AP, TAINIR RIGSAASL
f&qi® 27, 919 2012 4. Frewe (fasga)

BACHTO CONTERTE



PREFACE

Maintenance is the most important factor for the operating lifethef engine.
Preventive Maintenance is more economical than corrective rePaingentive maintenance
begins with a day to day awareness of the condition of the engine and its systems.

This handbook on maintenance of “Diesel Generator Sets” has been gréyare
CAMTECH with the objective to disseminate knowledge among the em@nte personnel
and making aware of maintenance techniques to be adopted in field.

This handbook includes brief description of various sub assemblies, intalla
guidelines, maintenance schedules for various makes, maintenaneedip®’s & don'ts to
improve reliability of DG sets.

Schedule instructions given in this handbook consist of work involved in various
schedules so as to staff enable for better understanding. Thesetioss are for guidance
only and for more details, please refer respective maintenanogahrsupplied with the DG
set by OEM.

It is clarified that this handbook does not supersede any existingipreviaid down by
RDSO/Zonal Railways or OEM. This handbook is for guidance only asdnibti a statutory
document.

| am sincerely thankful to EEM Directorate of RDSO/ Lucknow ¢midance &
approving the handbook.

Technological up-gradation & learning is a continuous process. Pkldeeke to write
to us for any addition/modification in this handbook.

CAMTECH, Gwalior Peeyoosh Gupta
Date: 27.03.2012 Jt. Director Electrical
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ST 1
CHAPTER 1

AH=I fdavoT GENERAL DESCRIPTION

1.1  YUXTd4T INTRODUCTION

The Diesel Generator set (diesel engine driven generating secompact and robust
machine in which mechanical energy is converted into electneabg. It uses high speed
diesel oil and works on diesel cycle. In this system the airasn into the cylinder and
compressed to a high ratio (14:1 to 25:1). During this compression, tigeleated to a
temperature of 700 — 900 deg. C. A metered quantity of diesel fuensgrjected into the
cylinder, which ignites spontaneously because of the high temperatommpiessed air.
The diesel is injected through injector in the chamber. Hence, tkel ddagine is also
known as compression ignition (CI) engine.

An alternator is coupled with the diesel engine and the kinetic erudrgngine is
transmitted to alternator and converted into electrical energgrnator works on the
Faraday’s law of electromagnetic induction. This electrical energynsféigeto the load.

o

MECHANICAL ELECTRICAL
AIR m— ENGINE — ENERGY e [ ALTERNATOR | s ENERGY
IGNITION —I

Figure 1.1  Flow diagram of working principle of DG set

DG set can be classified according to cycle type as: twokestrand four strokes.
However, the commonly used diesel engines use the four stroke cycle.

1.2 TR TP Siofdl 3uiv &I Garal OPERATION OF FOUR STROKE DIESEL ENGINE

The 4 stroke operations in a diesel engine are as follows whichptake in the
individual cylinder:

a. 9/ g-sad- ¥¢lIdh Suction/Induction stroke
During this Suction/Induction stroke,

* Intake valve remains open during the entire intake stroke.

» Piston travels from TDC (top dead centre) to BDC (bottom
dead centre).

* Due to partial vacuum created by the piston travel, air rushe
in.

» Exhaust valve remains closed during this period

Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA) March, 2012
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Figure 1.2 Suction/Induction stroke

b. HBIM &Id Compression stroke

During this Compression stroke,

c. UIR ¥Id Power stroke
During this Power stroke,

March, 2012

d. TuiRe ¥I$d Exhaust stroke

Uodin

Both inlet and exhaust valves remain closed.

Piston travels from BDC to TDC.

The entrapped air is compressed to a pressure of up-to 25
and causing air temperature to rise to above 560 °C.

Fuel is injected in atomized condition in to the hot air where
ignites.

Combustion of fuel generates heat and gases. The rapid ris
temperature and pressure in the combustion chamber pusr
the piston to BDC.

Figure 1.3 Compression stroke

During this stroke both valves remain closed.

Due to high temperature and pressure in the combustion
chamber, piston is pushed from TDC to BDC.

This is also called as "Useful Work Done".

In this working stroke the connecting rod transmits the force
the rotating crankshatft.

Intake valve remains closed.
Exhaust valve remains open during the entire stroke.
Piston travels from BDC to TDC.

Exhaust gases are expelled out from the cylinder to the
atmosphere.

Figure 1.5 Exhaust stroke
Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA)
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1.3 Sl 9 & A= 3@gg VARIOUS PARTS OF DG SET

Diesel Generator set consists mainly following parts/assemblies:

- Diesel Engine

« Alternator

« Fuel Tank

« Auxiliary Alternator

- Starter Motor

- Battery

+ Control Panel

« Acoustic Enclosure (Canopy)

SILENCER

-:::: CONTROL PANEL

RADIATOR

ALTERNATOR

FUEL TANK

Figure 1.6 General layout of DG set

1.3.1 SISl 99 & 31g¥ad  Parts of a Diesel Engine

The Diesel Engine consists following main parts:
1.3.1.1 % B9 4§ ¥ 49 Crankcase and oil pan

These two components form the load bearid
housing of the engine. They absorb the forces occur,

during operation in the cylinder and at the cra f§ o
assembly. The crankcase accommodates the cyli i T

liners, the crank assembly and the camshatft.

Figure 1.7

Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA) March, 2012

BACHTO CONTERTE



4 CAMTECH/E/11-12/DG/1.0

1.3.1.2 f¥eisx @89 Cylinder Heads

A cylinder head closes the top end
compressed air and the gases. Each cyli

head contains the inlet and exhaust val
and fuel injection valve. For cooling of th

the cylinder head.

Figure 1.8

1.3.1.3 =re\ 9/ =1 Driving mechanism

The crank shaft is driven via the connecting rods by means of the gas actieg on t
pistons. The forces of the rotary masses at the individual crankslam@icompensated
by means of balance weights. The crank shaft provided rotation ofrtishati via gear
drive and also rotates the injection pump drive.

The cams of the camshaft actuate inlet and exhaust valveevigush rod and
rocker arm.

1.3.1.4 3¥9 9N, $IRRE U, S99 "Uell Fuel Pump, injection pump and Fuel system

By means of fuel pump, the fuel is pumped from fuel tank into the iofepump
via filter. By means of the injection nozzles the fuel is sagistery finely into the
combustion chamber.

INJECTION PUMPE,__®
- r

-.-; a4

Figure 1.9 Figure 1.10 Figure 1.11

For the purpose of cooling the injection pumps more fuel than the reqoired f
injection through the system by the fuel feed pump. The surplus fretuimed to the
fuel tank via an over flow valve at the injection pump.

1.3.1.5 <gd U9 Tq YuTell Lube pump and system

The bearings and the cylinder liners are lubrica
to reduce friction and to dissipate heat. The lube £ &
pump draws the lube oil from the oil pan and pumps
the points of lubrication through oil cooler and filter.

<\OIL FILTER

Figure 1.12

March, 2012 Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA)
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1.3.1.6 fSIex vg Maa gvmell Radiator and cooling system

The thermal energy generated during fuel combustion can only be partlytednver
into mechanical energy. The part of the residual heat is elirdibgteneans of cooling
the combustion chamber walls by coolant. The heat absorbed by coolanteid pass
on to atmosphere by means of radiator and fan.

=~ RADIATOR

Figure 1.13

1.3.1.7  <dtameik Turbocharger

The turbocharger is provided to increase
power out put and efficiency of an enginedupplying
compressed air to the engine intake manifold.
power to drive the turbocharger is expected fr
energy in the exhaust gases.

Figure 1.15

1.3.1.8 TUwWirke Uuel Exhaust System

Exhaust bellow connects engine and DG silencer to drive away hes gas
generated during operation of DG to atmosphere through silencer. Exhafitr
reduces noise level of the engine as per designed parameter anst @xt@nsion pipe,
connected to DG silencer outlet ensures that the hot gases are driven out to atmosphere

XHAUST BELLOW

<«4— EXTENSION PIPE

<4—SILENCER

Figure 1.16 Figure 1.17

Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA) March, 2012
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1.3.2 3¢ b Fuel Tank

It stores Diesel required for operation of DG set. It condtsid Level Float
which continuously monitors the level of Diesel available in tank andreortates
fuel Gauge to provide indication. It also consist®l Level Sensor which senses level
of fuel in fuel tank and communicates engine safety unit to provide aastopping of
DG as per designed operating levels.

6y

FUEL
FLOAT

.'"—'_|=r: L
l".' T =

Figure 1.20

FUEL LEVEL SENSOR |
.#—H—' Figure 1.21

Figure 1.19

Figure 1.18

1.3.3 dfeewex Alternator

ALTERNATOR

Figure 1.22

A self excited, self regulated brushless type alternatooigpled directly with
engine by means of flexible coupling. The alternator is designedpkecified kKA
rating in single/three phase at 230V/415V, 50 Hz, 1500 rpm and power factor 0.8
lagging. It is dynamically balanced and can withstand speed upto 26%ess of the
rated speed.

Following are the main parts of an Alternator:
—  Stator
- Rotor
— Automatic Voltage Regulator (AVR)
—  Terminal Box

- DE Adaptor
- Slotted Surround
- NDE Shield
March, 2012 Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA)
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1.3.4 WEd 3lfeemiex Auxiliary Alternator

Auxiliary alternator is a machine that conve
mechanical energy to electrical energy and its outp
used to charge the battery. The inbuilt rectifier conve
the A.C output to D.C.

The inbuilt Regulator controls the output and
depends on the battery charge status

1.35 e} Hiex Starter Motor Figure 1.23

A Starter motor is a machine that conve
electrical energy to mechanical energy. Its output
used to crank the engine. Starter motor gets supply f
the battery. When the Starter solenoid switch gett
energized, the pinion engages with the flywheel r
gear and rotates the same.

The starter performance depends on the bat STARTER .
charge status and the voltage drop in the starting cirg -

Figure 1.24

1.3.6 I Battery

The battery is provided to feed the supply to 1
starter for cranking/ starting the DG set. A 12 V Ld
Maintenance/Maintenance Free lead acid battery
DG sets upto 125 kVA capacity and 24 V battery
DG sets above 140 kVA capacity is required.

It also provides DC Power to engine safety uh

and gauges. Figure 1.25

1.3.7 Pl 991 Control Panel

BATTERIES

This panel houses various electrical switchgears and controls sitibua meter,
Switches used for starting and stopping of DG and other eleatnoghonents which
facilitates the following:

* Enable transfer of DG AC output to loads.
* Monitor performance of DG through Measuring instruments and Gauges.
» Engine related gauges and controls:

+ Engine oil pressure gauge EeNIROL = o
+ Water Temperature gauge

+ Engine oil temperature gauge ' = mar |

+ Tachometer / Hour meter —a —

+ Oil level gauge

—
+ Vacuum Indicator =3 ! ! 'ﬂ

+ Fuel level indicator
+ Air pressure gauge 2 2 8 .
Figure 1.26

Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA) March, 2012
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8 CAMTECH/E/11-12/DG/1.0

1.3.8 &% BT (BaR1) Acoustic Enclosure (Canopy)

The complete DG set is housed in a modular t\;
acoustic enclosure to control noise from the DG set.
enclosure is fabricated with 2mm CRCA (Cold Roll¢
Carbon Annealed) sheet. The noise level shall be 75 ¢ SRR
or better at a 1 meter from the acoustic enclosure su E(NCCALB?OS;JYR)E
conforming to environmental (protection) rules issued
CPCB (Central Pollution Control Board), Government "G
India.

Figure 1.27

1.4 gorg yonferdl ENGINE SYSTEMS

There are four principle engine systems such as Air, Fuel, Lubrication & Cooling
system. Good understanding of engine systems will help in preventive maintenance and
troubleshooting.

1.4.1 4T UOTTell Air System

Air enters through air cleaner (filter) to turbocharger inlairbbcharged air
passes through intake manifold, gets distributed to all power cylindétsr
combustion, burnt gases go out through exhaust manifold & rotate the tutbeed
Exhaust gases emit out through flexible bellow & muffler.

1
1
Air ' 1
1| Compressor Turbine
" Filter : ]
1
1

|
A 1
|
|

A9|LVLVIOU|

"
1

1 | Exhaust Exhaust Intake Intake

I [ Manifold Manifold Combustion Valve Manifold
1

1

1

1

Figure 1.28  Air System

March, 2012 Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA)
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1.4.2 S99 YUTTell Fuel System

Fuel is sucked from base (fuel) tank by suction inlet pipe and suttéones. Lift
pump (feed pump) lifts the fuel & delivers to the filtration syst&here are two stages
of fuel cleaning; once by water-separator & then by micro-fine fuel filter.

Cleaned fuel enters to fuel injection pump which pressurise and dethahigh
pressured fuel to fuel injectors fitted on each cylinder. Returnddsfueuted back to
the tank through return pipe.

INJECTOR

A

FUEL INJECTION PUMP

(Rotary pump with 24V
electric shut off switch)

|| FUEL FILTER le—| FEED PUMP |—] FUEL WATER FUEL TANK
SEPARATOR

A

Figure 1.29 Fuel System

1.4.3 gdg gullell Lube system

Lubricating pump draws oil from the oil pan & forces it to the |udtian system.
The pressure regulating valve controls oil pressure. The filtersbypalve ensures
supply of oil when filter gets choked. The piston pines are lubricatdéaelgplash from
piston cooling nozzles. Oil pump idler gear is forced lubricated. &hender of the
front gear train is lubricated by oil carry over splash.
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] |
nriL £ t
Figure 1.30 Lube Systerr
Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA) March, 2012
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1.4.4 ¥iide "urell Cooling System

Coolant is sucked by the engine driven water pump from the bottom tahk of t
radiator. Coolant passes through oil cooler, all cylinder jackets @imtler heads to
reach finally at thermostat housing. Coolant get divided either tnkiteof the water
pump or to the radiator depending on coolant temperature. Complete codknt ge
diverted to the radiator after coolant temperature reached to thermostat setti

A0 MM S CA TlAATaH T
f
En
S .
R o 1 TR F &
g R YL N
: =
L T ikm b -
|| a
] -
1,::'_” — VLAY e naTrn O f——
Figure 1.31 Cooling System
1.5 Ioil W€ &b o™ ADVANTAGES OF DG SET

Following are the advantages of DG set:

» It can start quickly and requires less period for warming.
« No stand by losses.

» Requires less manpower for running.

» Requires less maintenance.

» Wearing out parts of DG sets are easily replaceable.

« Life of DG set can be extended easily and economically.

» DG set can be easily located near the load hence requiringxiesisditure for inter
connection.

» Sets of varying sizes and of small capacities are available.
» Requires less space and building layout is simple.

» Automatic starting of set makes it possible to reduce periods oérpsupply
interruption.

» Fuel handling and storage is easy.
« Uniformly high efficiency for all sizes.
» It can be procured and installed quickly and easily.

March, 2012 Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA)
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1.6 I3 (@F® BR) ISR > Il A © ORAUA P AU ARG

INSTALLATION GUIDELINES FOR PACKAGE TYPE (ACOUSTIC
ENCLOSURE) DG SET

It is recommended to follow the following installation guidelines as
recommended by DG set manufacturer which is to be installed:

e Proper lifting arrangement for loading & unloading
DG set without damaging the canopy panels shall
possible.

« Proper space should be available for loading ;
unloading of DG set on site.

e Acoustic enclosure should be placed in such a way, J'.--:_' i
all side doors can be opened fully without a |
obstruction. (1 to 1.5 meter of free space around

I

DG set) JTr
. . |
« Avoid placement of enclosure, very close to side wze 'I'rL.
or pillars. i
e Ensure there is no restriction on fuel tank removal side. Figure 1.32

« Ensure proper height of base.

« Utmost care regarding safety should be taken when acoustic endoplaeed on
roof/ top of multistory building.

« Engine maintenance should be possible easily & freely, without diBngant
acoustic enclosure.

« Ensure temperature rise inside the enclosure should not be more thdegfe@
centigrade, above ambient temperature.

« Ensure visibility of engine control panel from outside of enclosure.
» Ensure proper earthing of the DG set.

The Importance of proper installation is to

« Reduce vibration in DG / reduced transmission

« Improve reliability & durability and Life

- Easy serviceability

«  Optimum availability

- Better fuel economy

«  Better working conditions

- Better sound absorption as per CPCB Norms

«  Protection to environment by reduction in noise & emission of exhaust gases.

Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA) March, 2012
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ST 2
CHAPTER 2

AT Td 31T OPERATION AND MAINTENANCE

2.1 SISl ¥C @ 9] H-1 P a¥Id MODES FOR STARTING DG SET

The following procedures are adopted for starting diesel generator set usang bat
. Push button (Manual)

" Auto start (Auto)

" Test mode (For testing purpose)

The mode of operation can be selected by means of selector switch.

2.1.1 J9 §e I /8 a9l Push Button Start/ Manual mode

After pressing the start push button and turning the ignition key tostartl
position, the battery is connected to the starter which cranks threeesift resulting in
the start of the engine. This arrangement can also be provided linDsenaets. This
requires least physical efforts to start DG set. To prevenagarto the starter, do not
push the start button for more than 10 to 12 seconds.

2.1.2 W FTe] UVITell / &Id: @RIl Auto Starting System/ Auto mode

This method is adopted where the supply from the generator is tggatarired.
In this mode, the DG set starts automatically in case ohdins failure, (ii) low/high
mains voltage beyond 150-250 V for single phase DG set and 360-460 V for 3 phase
DG set (iii) single phasing or phase reversal of main supply.nVithee engine starts,
and alternator reaches the preset voltage, the DG contactor aludesutomatically
restores the supply to the load.

The auto start system makes three attempts to start, intdass to start, the
starting system automatically disconnected and locked out. Amration of healthy
mains voltage, the DG contactor opens and main supply extended to thiddaeer
the DG set continuous to run for 3 minutes and shutdown after that ns mapply
remain stable.

During the above mentioned 3 minutes, if the mains fail again, theHb@lown
sequence discarded and the DG contactor closes again to restb@ tpply to the
load.

2.1.3 TI&TOT BT axIdT Test mode

In this mode all functions are likely to manual mode but DG supplyncare
transferred to load. This mode is provided for the purpose of testing the DG set.

March, 2012 Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA)
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2.2 SISl AT B AT HIAT STARTING OF DG SET

instructions given below for reliable operation:

Before starting the engine, perform daily maintenance checks. Fathaw

To prevent damage to the stari@o, not push the start buttonfor more than 10
to 12 seconds. Wait for at le&sminutesbetween each attempt to start.

If the engine does not start after three attempts, check theupply system and
fuel level in fuel tank. Absence of blur or white exhaust smoke duriugking
indicates that no fuel is being delivered.

Move the ignition key from start position to idle as soon as the engine starts.

Monitor the oil pressure and coolant temperature gauges frequently.

23 SISl 9 Bl §€ ST STOPPING OF DG SET

Remove the load from the engine.

Run the engine few minutes (3 to 5 minutes) before routine shut down on no load.
It will allow the lubricating oil and coolant to carry heat away from the
combustion chamber, bearings, shafts etc.

Shut off the engine if oil pressure or coolant temperature is exceeding the

specified limits.

Avoid continuous operation of the engine with low or high coolant temperature, it

may damage the engine.

2.4 PIs A TR AN A TS DI Ida/ Ghd WARNINGS/ INDICATIONS
BEFORE ANY FAILURE

Most failures give an early warningook andlisten for changes iperformance,
sound or engine appearancehat can indicate service or engine repair is needed. Some
changes to look for are as follows:

Engine misfires

Vibration

Unusual engine noise
Fuel, oil or coolant leakage

Sudden change in engine operating
temperature or oil pressure

Excessive smoke
Loss of power
An increase in lube oil consumption

An increase in fuel consumption

Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA)
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2.5 AT R fqer GENERAL SAFETY INSTRUCTIONS
Improper practices or carelessness can cause burns, cuts, amutdatiother

bodily injury or death. Read & understand safety precautions and warpéigse

performing operation, any repair/maintenance.

= Do not wear loose clothing.

= Always wear protective glasses and protective shoes while working on the engine.

= Ensure that the work area surrounding the DG set is dry, well inlated,
ventilated and spacious.

= Ensure that the work area surrounding the DG set is free from fookse parts,
ignition sources and hazardous substances.

= Rotating parts can cause cuts, injury or strangulation.

= Disconnect the battery (-ve) cable first and discharge befoiiartyeg any repair
work.

= Use only the proper engine barring techniques for manually rotatirentiee. Do
not attempt to rotate the crankshaft by pulling or prying the fan. graistice can
cause serious personal injury, property damage or damage to fan blades.

= If the engine has been operating and the coolant is hot, allow the ¢agioel
before you slowly loosen the filler cap and relieve the pressare fhe cooling
system.

= Do not work on anything that is supported only by lifting jacks or a halatays
use blocks or proper stands to support the job before performing any maoetena
work.

= Be alert for possible pressure when disconnecting any device freystem that
utilizes pressure. Do not check for pressure leaks with your hand pkigbure oil
or fuel can cause serious injury.

= Corrosion inhibitor contains alkali. Do not get the substance in your Ayesd
prolonged or repeated contact with your skin. Do not swallow internallyade of
contact, immediately wash skin with soap and water.

= To avoid burns, be alert for hot parts and hot fluids in lines, tubes and
compartments.

= Always use tools that are in good condition. Use only genuine OEMcezpént
parts.

= Do not use fasteners of lesser quality if replacements are necessary.

= Avoid inhalation of vapour, ingestion and prolonged contact with used engine oil.

2.6 ﬁ'crl'\’UT/?ﬁ'cﬁ‘u’IrH A& hI HEd IMPORTANCE OF PREVENTIVE

MAINTENANCE
Maintenance is the most important factor for both the life and kedipegngngine

in the best operating conditions. Preventive Maintenance is more ecahdhao
corrective repairs. It begins with a day to day awareness afotidition of the engine
and its systems. For trouble free operation of DG set, it sme®ended to carry out all
necessary preventive maintenance, adjustments etc.. This will eefialde standby
supply in case of failure of mains supply or as and when required.

In this handbook schedule instructions for few make DG sets are gwen f
guidance of users and for more details, please refer respedivéenance manual
supplied with the DG set by OEM. It is also recommended that alatkiogbook
giving full parameters of the engine working, maintenance carriectoutshould be
maintained for individual DG set.

March, 2012 Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA)
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ST 3
CHAPTER 3

Hed & SIoTad Foll BT IJRET (S13 W)
MAINTENANCE OF GREAVES DIESEL ENGINES
(D3 SERIES)

3.1 i STRETTT DALY MAINTENANCE

3.1.1 S99 A1) 8 & Ugal Before Starting the Engine

I.  Check and correct cooling water level.

ii. Check belt tensions.

iii.  Clean radiator fins by blowing air in the opposite direction.

iv. Check lube oil level, top up if required with same brand and grade of oil.

v. Check oil level of oil bath filter and clean air cleaner as required.

vi. Check clamping, tighten if required.
vii.  Drain once 200 ml. of diesel from bottom of fuel tank to remove sediments.
viii. ~ Check and ensure sufficient quantity of fuel in tank.

ix. Check battery terminals and connections for proper tightness — topctrolgte,
if required.

x. Clean engine and premises.

3.1.2 S99 A1) 8 @ q1§ After Starting the Engine

I. Check lube oil pressure.

ii. Check and attend leakages, if any.
lii.  Check all meters, engine noise etc. and correct abnormalities, if any.
iv. Check engine protection systems.

Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA) March, 2012
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3.2 HRITUT & 918 $ael Usal 30 T B U IAIRETT
ONLY AT FIRST 30 HOURS MAINTENANCE AFTER COMMISSION ING

Date of commissioning................ Actual Date ............cccevvvevennns

Expected date of
30 hours maintenance: .........c.......... Actual Hours .......covvvveeeen.

Sn. | Proposed Maintenance Work Involved Remarks

1. | Retorquing of cylinders+ Stop engine after warming up-fo
head. operating temperature.

e Retorque all cylinders head
bolts in cross wise pattern to 20-
22 daNm (Mkp) uniformly or
all cylinder heads.

2. | Retorquing of all Retorque all fitments on exhaust
fitments on exhaust sideside & turbochargers.
& turbochargers.

3. | Resetting of valvees This shall be done on cold
clearances engine.

« Remove cylinder head covers.

« Check valve clearance betweg8.3mm for
rocker arms and valve stem enilet valve and
with filler gauge as per the0.5mm  for
valve setting sequence. exhaust valve

4. | Functioning of engingeCheck functioning of engine safety
safety devices. devices.

March, 2012 Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA)
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3.3

HRITYT & q1& Bacl Ygol 60 TS B UR IIRET0T

17

ONLY AT FIRST 60 HOURS MAINTENANCE AFTER COMMISSION ING

Date of commissioning

Expected date of

60 hours maintenance: ....................

Actual Hours

Actual Date .......cooceevveeeenen.

S.N. | Proposed Work Involved Remarks
Maintenance
1. Changing of| * Warm up engine and stop.
engine oil and| « Drain engine olil.
filter « Remove engine oil filter cartridges and
cartridges. clean lube oil centrifuge.
« Remove sump bottom cover and clean
engine oil suction strainer.
« Replace screw plugs with new seals.
 Fill the recommended new engine oil |t Ecomlmendec
‘H’ mark on dipstick. ube ol
- Clean seal seat and oil seat of new fitéPl CF-4 or
cartridge slightly. equivalent
 Fill the new filter element with fresh giI(SAE15W4O)
up to full and tighten it to filter headCastrol  RX
quickly. super plus
« Screw filter cartridge until seal contac:t%SW'40
and then tighten manually (do not ys&lD-MOBIL
tools). DELVAC
« Crank the engine without starting untit300 15W-40
engine oll pressure is indicatgd while theoTuL
ma_nua! stppplng dg\_/lce is to bgpap 15wW-40
maintained in stop position.
« Check and top up oil level.
« Start the engine and check leakage if gny.
2. Tightness off « Check exhaust manifold bol
nuts and tightness.
bolts. « Check foundation bolts & AVM.
3. Record engine * LOP (Lube oil pressure)
parameters. | . LOT (Lube oil temperature)
« WT (Water temperature)
 Amps.
« Volts
« kW
4. Engine Check functioning of engine protection
protection devices.
devices.

Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA)
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3.4 WU & 9% dad Usal 125 °c BF TR IRET0
ONLY AT FIRST 125 HOURS MAINTENANCE AFTER COMMISSIO NING

Date of commissioning.............ceeeeeeenee. Actual Date ............cceeeeeeeee.

Expected date of

125 hours maintenance: .................... Actual Hours ...
S.N. | Proposed Maintenance Work Involved Remarks
1. Changing of engine oil andRefer item no. 1 of first 60 Hours

filter cartridges. schedule.
2. Cleaning of air filter » Clean choked air filters.

« For wet air filters & oil bath
filters, wash them in diesel. Do
not use water for cleaning.

e For dry air filters, clean then
with compressed air from insid
Do not beat the filter element for
cleaning

o =

3. Checking of V-belt, drive + The V-belt tension can beTensioning the
and tightness of nuts & checked by pressing with thumby-belt

bolts. it shall be 1-2 cm. If it is notexcessively
correct, readjustment shall baggravates
done. wear just ag

_ _| much as slacl
e Crank the engine for checklrg/_be|ts_

the V-belt all over for any sigh
of crack/wear.

e Check tightness of all nuts and
bolts.

4. Grease of raw water pump « Fill the grease nipples by mean®lulti purpose

of grease gun. grease
5. Greasing of generator Lubricate the both ends balBosch no.
(auxiliary) (as applicable) bearings of the rotor. Ft 1 v 34 greas
March, 2012 Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA)
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3.5 250 BT B TR JAJRETIT 250 HOURS MAINTENANCE

Expected date of 250 hours maintenance: .....................

Actual Date ........ccccceeeeennn. Actual Hours ........ccccceeeeenn.
S.N. | Proposed Maintenance Work Involved Remarks
1. Changing of engine oil andRefer item no. 1 of first 60 Houts

filter cartridges. schedule.

2. Cleaning of air filter Refer item no. 2 of first 125 Hours

schedule.

3. Checking of V-belt, drive Refer item no. 3 of first 125 Hours
and tightness of nuts &schedule.
bolts.

4. Greasing of generatoRefer item no. 5 of first 125 Hours
(auxiliary) (as applicable) | schedule.

5. Checking of air and waterCheck air and water hose piping for
hose piping. any crack / leakage. Replace | if

required.

6. Checking of zing « Zink coated protective plugs are
protective  plugs. (As provided in the cooling water
applicable) and raw water circuits to avoid

destruction of the walls due to
corrosion. Remove these plugs
and check condition. If heavily
decomposed, renew them.

» Also replace copper washers
with new.

7. Checking of coupling discCheck coupling disc of fuel pump
of fuel pump drive. drive for any looseness.

8. Lubricating of raw wate| Fill the grease nipples by means|dflultipurpose
pump. grease gun. grease

9. Checking & resetting afCheck & reset of valve clearances.
valve clearances. (Refer item no. 3 of first 30 Hours

schedule).

10. | Checking of speedCheck the function of speed
governor and engine shugovernor and engine shut down by
down. operating manually.

11. Checking of battery  Clean and check the battery

connections.

* Check the electrolyte level and
topup with distilled water i
required.

* Check the Specific Gravity of
the electrolyte. If it is less than
1210gm/l, recharge the battery,

12. | Checking of engine safetyCheck proper functioning of engine
devices. safety devices.

Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA) March, 2012
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3.6 500 ©C B TR IIRETIT 500 HOURS MAINTENANCE

Expected date of 500 hours maintenance: .....................

Actual Date ........cccccoeeeeennn. Actual Hours ..........ccevvvennenn.
S.N. | Proposed Maintenance Work Involved Remarks
1. Changing of engine oil andRefer item no. 1 of first 60 Hours

filter cartridges. schedule.

2. Cleaning of air filter Refer item no. 2 of first 125 Hours

schedule.

3. Checking of V-belt, drive Refer item no. 3 of first 125 Hourg
and tightness of nuts &schedule.
bolts.

4. Greasing of generatoRefer item no. 5 of first 125 Hourg
(auxiliary) (as applicable) | schedule.

5. Checking of air and watemRefer item no. 5 of 250 Hours
hose piping. schedule.

6. Checking of zing Refer item no. 6 of 250 Hours
protective  plugs. (As$schedule.
applicable)

7. Checking of coupling discRefer item no. 7 of 250 Hours
of fuel pump drive. schedule.

8. Lubricating of raw wate| Fill the grease nipples by means ofMultipurpose
pump. grease gun. grease

9. Checking & resetting afCheck & reset of valve clearances.
valve clearances. (Refer item no. 3 of first 30 Hours

schedule).

10. | Checking of speedCheck the function of speed
governor and engine shugovernor and engine shut down by
down. operating manually.

11. | Checking of battery Refer item no. 11 of 250 Haqurs

schedule.

12. | Checking of engine safetyCheck proper functioning of engine
devices. safety devices.

13. | Record engine parameters® LOP (Lube oil pressure)

e LOT (Lube oil temperature)
 WT (Water temperature)
* Amps.
* Volts
kW
14. Lubrication of starter Lubricate starter as recommend|ed.
March, 2012 Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA)
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3.7 750 ©C BN WR IIRETT 750 HOURS MAINTENANCE

Expected date of 750 hours maintenance: .....................

Actual Date ..........cceeeeeee. Actual Hours ...
S.N. | Proposed Maintenance Work Involved Remarks
1. Changing of engine oil and | Refer item no. 1 of first 60

filter cartridges. Hours schedule.
2. Cleaning of air filter Refer item no. 2 of first 125
Hours schedule.
3. Checking of V-belt, drive andRefer item no. 3 of first 125
tightness of nuts & bolts. Hours schedule.
4. Greasing of generator Refer item no. 5 of first 125
(auxiliary) (as applicable) Hours schedule.
5. Checking of air and water | Refer item no. 5 of 250 Hours
hose piping. schedule.
6. Checking of zinc protective | Refer item no. 6 of 250 Hours
plugs. (As applicable) schedule.
7. Checking of coupling disc off Refer item no. 7 of 250 Hours
fuel pump drive. schedule.
8. Lubricating of raw water Fill the grease nipples by Multipurpose
pump. means of grease gun. grease
9. Checking & resetting of valveCheck & reset of valve
clearances. clearances. (Refer item no. 3 pf
first 30 Hours schedule).
10. | Checking of speed governor Check the function of speed
and engine shut down. governor and engine shut down
by operating manually.
11. | Checking of battery Refer item no. 11 of 250 Hours
schedule.
12. | Checking of fuel pump and | Check proper functioning of
camshaft gear cap screws. | fuel pump.
Check tightness of camshaft
gear cap screws.
13. | Checking of engine safety | Check proper functioning of
devices. engine safety devices.
14. | Record engine parameters | * LOP (Lube oil pressure)
e LOT (Lube oil temperature
 WT (Water temperature)
* Amps.
* Volts
kW
15. Engine protection devices. Check functioning of enging
protection devices.
Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA) March, 2012
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3.8 1000 T BN TR IR 1000 HOURS MAINTENANCE

Expected date of 1000 hours maintenance: .....................

Actual Date .............eeeee. Actual Hours .............ccoee
S.N. | Proposed Maintenance Work Involved Remarks
1. Changing of engine oil andRefer item no. 1 of first 60 Hours

filter cartridges. schedule.
2. Cleaning of air filter Refer item no. 2 of first 125 Hours
schedule.
3. Checking of V-belt, drive andRefer item no. 3 of first 125 Hours
tightness of nuts & bolts. schedule.
4. Greasing of generatoiRefer item no. 5 of first 125 Hours
(auxiliary) (as applicable) schedule.
5. Checking of air and watemRefer item no. 5 of 250 Hours
hose piping. schedule.
6. Checking of zinc protectiveRefer item no. 6 of 250 Hours
plugs. (As applicable) schedule.
7. Checking of coupling disc ofRefer item no. 7 of 250 Hours
fuel pump drive. schedule.
8. Lubricating of raw wate| Fill the grease nipples by means| Multipurpose
pump. of grease gun. grease
9. Checking & resetting of valveCheck & reset of valve clearances.
clearances. (Refer item no. 3 of first 30 Hours
schedule).
10. | Checking of speed governoCheck the function of speed
and engine shut down. governor and engine shut down by
operating manually.
11. Checking of battery Refer item no. 11 of 250 Hours
schedule.
12. Checking of engine safetyCheck proper functioning of
devices. engine safety devices.
13. Checking of turbochargeCheck turbocharger bearing
bearing clearances. clearances.
14. Record engine parameters | « LOP (Lube oil pressure)
e LOT (Lube oil temperature)
 WT (Water temperature)
e Amps.
* Volts
« kW
15. Lubrication of starter Lubricate starter as recommended.
March, 2012 Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA)
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3.9 1250 ©C B TR IR 1250 HOURS MAINTENANCE

Expected date of 1250 hours maintenance: .....................

Actual Date .............ccceee. Actual Hours ...............ooe
S.N. | Proposed Maintenance Work Involved Remarks
1. Changing of engine oil and | Refer item no. 1 of first 60 Hours

filter cartridges. schedule.
2. Cleaning of air filter Refer item no. 2 of first 125 Hours
schedule.
3. Checking of V-belt, drive angdRefer item no. 3 of first 125 Hours
tightness of nuts & bolts. schedule.
4. Greasing of generator Refer item no. 5 of first 125 Hours
(auxiliary) (as applicable) schedule.
5. Checking of air and water | Refer item no. 5 of 250 Hours
hose piping. schedule.
6. Checking of zinc protective | Refer item no. 6 of 250 Hours
plugs. (As applicable) schedule.
7. Checking of coupling disc of, Refer item no. 7 of 250 Hours
fuel pump drive. schedule.
8. Lubricating of raw water Fill the grease nipples by means|dlultipurpose
pump. grease gun. grease
9. Checking & resetting of valveCheck & reset of valve clearances.
clearances. (Refer item no. 3 of first 30 Houts
schedule).
10. | Checking of speed governor Check the function of speed
and engine shut down. governor and engine shut down py
operating manually.
11. | Checking of battery Refer item no. 11 of 250 Haqurs
schedule.
12. | Checking of engine safetyCheck proper functioning of engine
devices. safety devices.
13. | Record engine parameters | « LOP (Lube oil pressure)
e LOT (Lube oil temperature)
e  WT (Water temperature)
e Amps.
* Volts
«  kw
Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA) March, 2012
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CAMTE

3.10 1500 €< B TR JIRET 1500 HOURS MAINTENANCE
Expected date of 1500 hours maintenance: .....................

CH/E/11-12/DG/1.0

Actual Date ..........ceeeeeee. Actual Hours ...
S.N. | Proposed Maintenance Work Involved Remarks
1. Changing of engine oil andrefer item no. 1 of first 60 Hours

filter cartridges. schedule.
2. Cleaning of air filter Refer item no. 2 of first 125 Hours
schedule.
3. Checking of V-belt, drive andRefer item no. 3 of first 125 Hours
tightness of nuts & bolts. schedule.
4. Greasing of generatoiRefer item no. 5 of first 125 Hours
(auxiliary) (as applicable) schedule.
5. Checking of air and watemRefer item no. 5 of 250 Hours
hose piping. schedule.
6. Checking of zinc protectiveRefer item no. 6 of 250 Hours
plugs. (As applicable) schedule.
7. Checking of coupling disc ofRefer item no. 7 of 250 Hours
fuel pump drive. schedule.
8. Lubricating of raw wate| Fill the grease nipples by means|dultipurpose
pump. grease gun. grease
9. Checking & resetting of valveCheck & reset of valve clearances.
clearances. (Refer item no. 3 of first 30 Hours
schedule).
10. | Checking of speed governoCheck the function of speed
and engine shut down. governor and engine shut down by
operating manually.
11. | Checking of battery Refer item no. 11 of 250 Haurs
schedule.
12. | Checking of engine safetyCheck proper functioning of engine
devices. safety devices.
13. | Record engine parameters | « LOP (Lube oil pressure)
e LOT (Lube oil temperature)
 WT (Water temperature)
e Amps.
* Volts
o kW
14. | Lubrication of starter Lubricate starter as recommended.
March, 2012 Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA)
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3.11 1750 Hc B TR IAIRETIT 1750 HOURS MAINTENANCE

Expected date of 1750 hours maintenance: .....................

Actual Date .............ccceee. Actual Hours ...............ooe
S.N. | Proposed Maintenance Work Involved Remarks
1. Changing of engine oil andRefer item no. 1 of first 60 Hours

filter cartridges. schedule.
2. Cleaning of air filter Refer item no. 2 of first 125 Hours
schedule.
3. Checking of V-belt, drive andRefer item no. 3 of first 125 Hours
tightness of nuts & bolts. schedule.
4. Greasing of generatoiRefer item no. 5 of first 125 Hours
(auxiliary) (as applicable) schedule.
5. Checking of air and waterRefer item no. 5 of 250 Hours
hose piping. schedule.
6. Checking of zinc protectiveRefer item no. 6 of 250 Hours
plugs. (As applicable) schedule.
7. Checking of coupling disc ofRefer item no. 7 of 250 Hours
fuel pump drive. schedule.
8. Lubricating of raw watel| Fill the grease nipples by means|dlultipurpose
pump. grease gun. grease
9. Checking & resetting of valveCheck & reset of valve clearances.
clearances. (Refer item no. 3 of first 30 Houts
schedule).
10. | Checking of speed governo€heck the function of speed
and engine shut down. governor and engine shut down py
operating manually.
11. | Checking of battery Refer item no. 11 of 250 Haqurs
schedule.
12. | Checking of engine safetyCheck proper functioning of engine
devices. safety devices.
13. | Record engine parameters | « LOP (Lube oil pressure)
e LOT (Lube oil temperature)
 WT (Water temperature)
e Amps.
* Volts
« kW
Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA) March, 2012
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3.12 2000 €T B TR IR 2000 HOURS MAINTENANCE

Expected date of 2000 hours maintenance: ....................

Actual Date .........ccccoeeeeee Actual Hours ...........ccovennnnenn.
S.N. | Proposed Maintenance Work Involved Remarks
1. Changing of engine oil andRrefer item no. 1 of first 60 Hours

filter cartridges. schedule.
2. Cleaning of air filter Refer item no. 2 of first 125

Hours schedule.

3. Checking of V-belt, drive Refer item no. 3 of first 125
and tightness of nuts & boltsHours schedule.
4. Greasing of  generatpRefer item no. 5 of first 125
(auxiliary) (as applicable) | Hours schedule.
5. Checking of air and wateRefer item no. 5 of 250 Houfs
hose piping. schedule.
6. Checking of zinc protectiveRefer item no. 6 of 250 Houfs
plugs. (As applicable) schedule.
7. Checking of coupling disc ofRefer item no. 7 of 250 Houfs
fuel pump drive. schedule.
8. Lubricating of raw wate| Fill the grease nipples by mean®lultipurpose
pump. of grease gun. grease
9. Checking & resetting ofCheck & reset of valve
valve clearances. clearances. (Refer item no. 3 |of
first 30 Hours schedule).
10. | Checking of speed governoCheck the function of  speed
and engine shut down. governor and engine shut down
by operating manually.
11. | Checking of battery Refer item no. 11 of 250 Haurs
schedule.
12. | Checking of ball bearingLheck ball bearings on cooling
and replacement of ‘V’ belt.| water pump, take up pulleys,
replace ‘V’ belt.
13. | Checking of flexible Check flexible coupling for it$
coupling condition and clamps.
14. | Checking of injectors Check injectors for proper
functioning.
15. | Replacement of fuel filtgre Close fuel cock.
elements e Unscrew centre bolt and
remove cover.

« Renew fuel filter elements.

« Clean sealing surface on cover
and housing with lint free cloth.

e Provide new sealing rings
under cover and centre bolt and
tighten cover with centre bolt.

March, 2012 Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA)
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S.N. | Proposed Maintenance Work Involved Remark
S

e Open bleed plug and fuel cock.

« Operate priming pump until fuel
emerges free of bubbles. Then
reclose the bleed plug.

« Check for filter leakage with
engine running.

16. | Cleaning of crankcaseClean crankcase ventilatign
ventilation. thoroughly.

#17. | Checking and cleaning ¢ Clean inlet ducts properly and check
inlet ducts. for any obstruction.

18. | Cleaning of exhaust pipings Remove all exhaust piping.

« Clean exhaust piping thoroughly
for removing carbon deposition.

« Check their condition and refjt
with proper clamping.

19. | Checking of thermostats. Check thermostats for proper
functioning.
20. | Cleaning of heat exchangeClean heat exchanger thoroughly for
removing dirt and deposits.
21. | Checking of monitoringCheck all monitoring devices for
functions. their proper functions.
22. | Cleaning of cooling waterClean all cooling water spaces.
spaces.
23. | Replacement of Replace all anti-vibration damper
anti- vibration damper pads.pads.
24. | Checking of compressions. Check compressions.
25. | Cleaning of inter cooler. |+ Clean heat exchanger thoroughly
for removing dirt and deposits
from the cooling tubes walls.

« For cleaning recommended P3T1166
detergent solution shall be used.| _Henkel

e Then wash the nest of tubes wijth
clean water and put into g3 oni
neutralizing agent for 10 minute Neutra-
and then again wash out Wi'tlzation)
water.

26. | Carbon brushes and stanter Renew carbon brushes.
pinion. » Check starter pinion and renew| if
required.
27. | Checking of carbon brush « Check carbon brushes for their
of generator (auxiliary) and condition and replace if required.
lubrication of bearings. * Lubricate both end bearings.
28. | Checking of clearances p€heck clearances of bearings |of
bearings of turbo-charger.| turbo-charger.
Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA) March, 2012
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CHAPTER 4

CAMTECH/E/11-12/DG/1.0

fheradR SIoTel SOl BT IRETIT (TaTat 90 HRre)
MAINTENANCE OF KIRLOSKAR DIESEL ENGINES

(SL 90 SERIES)

4.1 IF-VsgA (SfH IIIRET) A-SCHEDULE (DAILY MAINTENANCE)

SN. | Proposed Work Involved Remarks
Maintenance
1. Cleaning Clean engine and premises.
2. Checking of engingCheck engine oil level befordt should be between
oil level. starting the engine, top-up |itop and bottom mark
required. of  dipstick
3. | Checking of fuel » Drain sediments from fuel tankNever wait until the
supply. Check and ensure sufficieptank is empty
quantity of fuel.
» Clean breather hole on fuel tank.
* Fill up the fuel tank at the end of
each working day.
4. Checking of air. Remove dust accumulated in the
filter/ system dry type air filter bowl, through
vacuator valve.
« Check the condition of rubber
hoses and clamps.
5. Checking of cooling|Check coolant level in radiator, top-
system up if required.
6. Checking of battery/Check  battery terminal and
connections.
7. Checking of engine|Check all meters for normal
parameters working in  engine  running
condition.

4.2 GWIUF & 918 $Had sl 50 ©T BIH UR IFIRETIT
ONLY AT FIRST 50 HOURS MAINTENANCE AFTER COMMISSION ING

Date of commissioning

Date of first 50 hours maintenance: .....................

SN.

Proposed Maintenance

Work Involved

Remarks

1.

Changing of engine oll

« Warm up engine and stop.
« Remove drain plug at the

sump and drain engine oil
 Refit drain plug.

top mark on dipstick.

« Fill the recommended new engine oll

bottom of the

March, 2012
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Proposed Maintenance

Work Involved

Remarks

Cleaning of centrifuga

filter.

|+ Clean centrifugal filter and it
surroundings before opening it

 Clean filter rotor cover and

and dry it with compressed air.
 Fit the new paper wrapper in th
rotor cover and
rubber rings if required.

and provide top nut.
« Ensure that the oil inlet pipe
in position.

()

inner parts in kerosene/ diesel

replace the
» Fit the rotor and close the cover

S

Changing of spin —o
type filters

=)

before removing it.
« Remove the filter from filter
bracket.

filter and header if required.
« Assemble both new filters.

e Clean filter and its surroundings

» Replace the rubber ring between

Checking of lube system

to check leakages.

up oil level if required.

Run the engine for few minutes

e Stop the engine, check and top

Checking of fuel supply
system.

Check all the fuel pipe joints, banj
boards for tightness and an
leakage.

Checking of air filter.
system

Remove dust accumulated in the d

valve.

type air filter bowl, through vacuator

Checking of cooling
system

Check coolant level in radiator, top
up if required.

Checking of valve tappéCheck valve tappet clearance in co

clearance.

engine with a filler gauge .

@.35mm — inlet
valve,

0.55mm- exhaust
valve

Checking of 'V’ belts
tension.

Check V' belts tensic by pressing
with the thumb midway betweg
the pulleys.

more than 10 to

Deflection not

15 mm

10.

Checking of battery.

» Check electrolyte level
specific gravity of battery.

« Add distilled water if required.

e Check terminals tightness a
clean the battery.

and

11.

Other maintenance

 Check all external
especially those of manifolds
bends, turbocharger, engi
mounting and rubber hoses etg.
» Check leaks, if any and correct.

fasteners,

Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA)
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4.3 FRSYA (TP 50 T D TS ITIRET)
B-SCHEDULE (MAINTENANCE AFTER EVERY 50 HOURS)

SN.

Proposed Maintenance

Work Involved

Remarks

1.

Repeat Maintenance

Repeat A- Schedule

2.

Checking of air filter/ system

 In very dusty condition, clean
the bowl of dry type air cleane
and if necessary change the
element.

« In normal working condition,
this is to be done only when &
need for air cleaner service is
indicated by the restriction
indicator.

After filter
rreplacement,
reset the
indicator

|

Checking of ‘v’ belts tensionCheck

‘V' belts tension b

Deflection not

pressing with the thumb midwaymore than 10

between the pulleys.

to 15 mm

Checking of battery.

Check electrolyte
distilled water if required.

level, add

Other maintenance

Check the cable connections
starter, battery,

dynamo/

at

alternator and control panel.

4.4 W—ANSYS (TAS 300 ©C & I3 A&
C- SCHEDULE (MAINTENANCE AFTER EVERY 300 HOURS)

SN.

Proposed Maintenance

Work Involved

Remarks

1.

Repeat Maintenance

Repeat A & B - Schedule

2.

Changing of engine oll

Refer item no. 1 of first 50 hrs.,
Maintenance

300 hrs. or 12
months which
ever is earlier

Cleaning of centrifugal filter|

Refer item no. 2 of first 50 hrs.
Maintenance

Checking of lube system

Refer item no. 4 of first 50 hrs|
Maintenance

Fuel supply system

« Drain the fuel filter bowls to
remove the accumulated
sediments and water.

« Clean the preliminary filter
sieve with clean diesel, fitted
on feed pump inlet.

March, 2012
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45 I-NSTA (AP 600 ©C & T3 A&
D- SCHEDULE (MAINTENANCE AFTER EVERY 600 HOURS)

31

SN. | Proposed Maintenance Work Involved Remarks
1. Repeat Maintenance Repeat A, B & C - Schedule
2. | Changing of spin —on typeRefer item no. 3 of first 50 hrs.
filters Maintenance
4. | Fuel supply system Replace the pre filter insert of fuel
filter.
(Do not change préker & micro filter
insert at the same time, first change|the
pre filter insert and after about 200 tp
250 hours. change micro-filter insert])
Checking of valve tappeRefer item no. 8 of first 50 hrs.
clearance. Maintenance
46 33T (RS 1200 BT & 13 IARET)
E - SCHEDULE (MAINTENANCE AFTER EVERY 1200 HOURS)
SN. | Proposed Maintenance Work Involved Remarks

Repeat Maintenance

Repeat A, B, C & D - Schedule

2. | Checking of fuel injector

tester.

and refit the nozzle and connect
high pressure pipe.

Check the nozzle spray on nozzle

Replace the nozzle sealing washer

3. | Cleaning of fuel tank

Clean the fuel tank thoroughly witf200 hrs. or

4. | Cleaning of radiator

direction of the flow of radiator fan

diesel. every 6
Do not use water for cleaning. mo_nths .
whichever is
earlier
Clean radiator externally by blowimp not spill
pressurised air in the reverswater on

radiator fins.

5. | Checking
element.

of

thermosta€heck thermostat element for
safe operation by visual inspectign.
Its element shall rest in its seat i.e|

should close tightly.

s

it

6. | Other maintenance Inspect electrical unit i.e. starter,
dynamo/ alternator, regulator efc.
Replace worn out, defective parts
and carbon brushes as required.
Lubricate dynamo, starter etc. fas
required.
Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA) March, 2012
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I 5
CHAPTER 5

SOl BT TR (1 HRIoN)

(B SERIES)

MAINTENANCE OF CUMMINS DIESEL ENGINES

51 TU—3Ad (< STRETIT) A-CHECK (DAILY MAINTENANCE)
SN. | Proposed Maintenance | Work Involved Remarks
1. Cleaning Clean engine and premises.
2. Checking of engine ojlCheck engine oil level before startingt should be
level. the engine, top-up if required. between H and L
mark of  dipstick
3. Checking of coolant Check coolant level in radiator, topBefore starting
system up if required with premix coolant.
Check belt condition.
4. Checking of fuel system| « Check fuel strainer Never wait until the
« Clean breather on fuel tank tank is empty
« Drain sediments/water from fuel
water separator.
 Fill up the fuel tank at the end of
each working day.
4. Checking of air system | « Check vacuum indicator for ajr
restriction (red band).
e Check sealing and condition of air
filter.
5. Other checks * Check for leaks and rectify |f
required.
* Run engine and record all
parameters.

52 d-9® (AP 225—250 B IT 6 A8 $9H il U B))

B-CHECK (EVERY 225-250 HRS. OR 6 MONTHS WHICHEVER IS EARLIER)

SN. [Proposed Maintenance Work Involved Remarks
1. | Changing g « Warm up the engine and stop.
lubrication oil « Remove drain plug and drain engine oil in
a pan of 20 ltrs. capacity.
 Refit drain plug.
 Fill the recommended new engine oil to|H
mark on dipstick.
2. Changing of lube oil «+ Clean filter head and its surroundings
filter before removing it.
« Remove the filter and clean the gasket
surface.
March, 2012 Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA)
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SN. [Proposed Maintenance Work Involved Remarks
 Fill the new filter with clean lubricating o|l
and apply a light film of lube oil to the
gasket sealing surface.
« Fit the filter manually.
3. | Checking of cooling | « Repeat all A- checks
system » Check fan hub and fan drive arrangement.
« Check seal of radiator cap.
4. | Changing of fuel filter] « Repeat all A- checks
and water separator | « Remove the two filters from the dual filter
adapter.
 Fill the new filters with clean fuel and apply
a light film of lube oil to the seal.
« Fit the filters manually.
 Drain sediments from fuel tank.
5. | Checking of air filter/ « Repeat all A- checks
system « Clean air filter in reverse direction using dry
air with maximum pressure 0.5 kg/sg.cm.
6. Other checks * Repeat all A checks.
« Check electrolyte level and specific gravity
of battery.
« Add distilled water if required.
e Check terminals tightness and clean fthe
battery.
« Secure all connectors in engine electrical
system.
53 W—ad (TAP 475—500 T AT 12 ATE I9H ol U8 BN
C-CHECK (EVERY 475-500 HRS. OR 12 MONTHS WHICHEVER IS EARLIER)
SN. | Proposed Maintenance Work Involved Remarks
1. Checking of lubrication « Repeat all A & B checks.
system + Clean breather.
2. | Checking of cooling system | « Repeat all A & B checks

» Check coolant condition.

« Check recovery bottle and seql.

« Check connections and sealipg
of radiator.

« Clean radiator externally byDo not spill
blowing pressurised air in thevater on
reverse direction of the flow offadiator fins
radiator fan.

3. | Checking of fuel system « Repeat all A & B checks :

e Check all joints in fuel lines
and tighten.

+ Check feed pump and clean
baby filter.

Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA) March, 2012
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SN.

Proposed Maintenance

Work Involved

Remarks

Checking of air filter/ system

Repeat all A & B checks.

Other checks

Repeat all A & B checks

Check AVMs (anti vibration

mountings) and
required.

replace

5.4 S—A% (AP 950—1000 T AT 24 AT STH oIl US &)

D-CHECK (Every 950-1000 hrs. or 24 months whichever

Is earlier)

SN.

Proposed Maintenance

Work Involved

Remarks

1.

Checking of lubricatiof
system

N e

Repeat all A, B & C checks.
Clean breather.
Check Blow Bye.

Checking of cooling system

* Checking of belt, belt
tension, belt tensioner.

* Replacement of coolant.

Repeat all A, B & C checks.

Remove the dive belt an
inspect the belt for damage.

Check the tensioner bearir
by spinning pulley unde
hand pressure, it should sp
freely with no rough spot
feelings.

Check the fan hub bearing
spinning fan hub under har
pressure, it should spin free
without excessive end play.
Install the good/new driv
belt.

Measure the belt deflection
the longest span of the belt.

Replace coolant by prem
coolant.

Replace radiator cap.

d

9

—_—

n

[92)

Dy
nd

ly
Max. Deflection

1.9.5-12.7 mm

at

Checking of fuel system
e Cleaning of fuel tank

« Checking of fuel hoses

Repeat all A, B & C checks.
Clean the fuel tani
thoroughly with diesel.
Check fuel hoses conditig
and replace if required.

Do not use
L« water for
cleaning.

n

Checking of air filter/ system

Repeat all A, B & C checks.

Check turbocharger en
clearances.

Other checks

Repeat all A, B & C checks
Tighten all clamps.

Check valve clearances affrxhaust clearanc

adjust if required.

Intake clearance
= 0.254mn

= 0.508 mm

March, 2012
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ST 6
CHAPTER 6

HET SISTel 3oil T JAREIV (TR )
MAINTENANCE OF MAHINDRA DIESEL ENGINES
(POWEROL)

6.1 T PR | [d P GId PRE STARTING CHECKS
Before starting the engine, the following checks should be performed:
«  Ensure that the panel controller is OFF.
«  Check engine oil and coolant level.
«  Check the fuel level.

« Check belt tension, tighten if required. (Before belt checking, keepahel OFF to
ensure that the engine doesn’t start accidentally.)

« Check all hoses for loose connection. Tighten if necessary.
«  Check battery terminals for corrosion. Clean as necessary.
«  Check the air filter restriction indicator. Replace the Filter if necgssa

6.2 Soi- &I dlel HYAT STARTING THE ENGINE

«  Ensure the Emergency Stop push button and any remote stop push button are released.

« Turn the mode selector switch to “KEY”. Then turn the key to “Il”ipos to start the
engine.

+ Release the key to “I" position immediately after the engine fired.
«  Now check the control panel for indication of any abnormal operation.
«  Switch the alternator output circuit breaker “ON”.

6.3 <ofed Sifg DAILY CHECKS

* Inspect the Coolant level.

* Inspect the driving belt for over or loose tension.

* Check the Lube oil level through the dipstick.

* Check for any leakage of fuel, lube oil or coolant.
* Drain the sediments from the fuel water separator.

6.4 9WATCIed W WEEKLY CHECKS

In addition to daily checks, carry out following checks:
» Check for obstruction of coolant fan & any sign of rust.
» Tighten nuts & bolts wherever necessary.
» Check if the radiator needs cleaning ( typically if the DG is kept in dusty Environment

Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA) March, 2012
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6.5 TP 300 B AT 3 A8 (THH Sl St 8I) H IReE0
MAINTENANCE EVERY 300 HRS OR 3 MONTHS (WHICHEVER IS EARLIER)

S.N.| Proposed Maintenance| Work Involved Remarks
1. Changing of lube oll « Warm up the engine and stop. | Ensure that oi
« Drain completely the old engine(g:rliie/ SI.?J ;‘A\PEI
il ing th in plug.
oil by opening the drain plug 15W40
« Care should be taken, so that|no
dust is pigmented in the drain
screw.
« Fill the recommended lube oil as
per the engine oil capacity only|
2. Changing of lube oi * Remove the old oil filter Do not use the
filter. * Tighten the new oil filte same oil filter
again.
manually.
3. Checking of air cleaners Open the steel clamps given pn
filter the filter body.
« Remove the bowl by opening
four wire clamp given on its
body.
« Take out the filter element along
with the safety cartridge.
« Separate the filter element from
the cartridge. Maximum
« Clean the paper element bpressure of
compressed air in reverseompressed air
direction. 1.4 kg/cng
« Replace the paper element in the
cartridge if required.
4. Functioning of engineCheck functioning of engine safety
safety devices. devices.
5. Checking of Cooling + Check the coolant level in theDo not use
system. recovery bottle, top up ifmuddy water
necessary with premix coolant.| for radiator as
- Check & adjust the fan bell{[th may chl(?ke
tension. € cooling
system.
March, 2012 Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA)
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6.6 TP 600 BT AT 6 A8 (THH Sl St BI) H IRe0
MAINTENANCE EVERY 600 HRS OR 6 MONTHS (WHICHEVER IS EARLIER)

37

In addition to 300 hrs/ 3 months maintenance carry out following works.

Note: The replacement that were done at 300 Hrs will now only hxketié cleaned at 600
Hrs in case there is a need of replacement then only replace.

S.N.

Proposed Maintenance

Work Involved

Remarks

1.

Checking/replacement
of centrifugal fuel oll
filter.

Unscrew top nut and remo
cleaner cover. lift rotor an
drain oil from it.

Unscrew rotor nut by holdin
rotor assembly in hand. Remo

rotor cover and deflector inside.is observed.

Remove dirt collected in rotgrFor

cover with blunt knife, clean a
rotor parts thoroughly.

Assemble rotor in correg
sequence of parts. MATC
ARROW MARKS ON ROTOR
AND ROTOR COVER. Tighter

rotor cover firmly by hand,

Install rotor on shaft
assemble cleaner cover.

an

Replace rotor and cover rubb
ring if damaged otherwis
replace at every 1200 Hrs.

Replace centrifugal oil filte
assembly if any damage
observed.

dhis IS
dprecession
assembly.

gChange  rubbe
veings if damaged

=

centrifugal
|cover nut
tightening use 1.1
‘tkg-m Torque

_|

L4

I

er

-~

is

Other maintenance

Inspect electrical unit i.e. starte
dynamo/ alternator, regulat
etc.

Replace worn out, defectiy
parts and carbon brushes
required.

Lubricate dynamo, starter etc.

2,

e
as

as

required.

6.7 TP 900 BT AT 9 HIE (THH Wl Usal BI) H SRe0
MAINTENANCE EVERY 900 HRS OR 9 MONTHS (WHICHEVER IS EARLIER)

Repeat the works mentioned above in MAINTENANCE EVERY 300 HFS OR 3
MONTHS

Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA)
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6.8 1200 ©c IT 12 W18 & 915 (SHH Wl Ul B) STRE
AFTER 1200 HRS OR 12 MONTHS WHICHEVER IS EARLIER

Repeat the works mentioned above in MAINTENANCE EVERY 600 HF$ OR 6

MONTHS
In addition carry out battery maintenance as described below:

» Keep the battery clean & dry .Use damp cloth for cleaning.

* Wash the corroded terminal with emery cloth.

* Wash the battery top with warm water & soda.

* Ensure cleaning solution does not enter the cell.

* After cleaning ensure that all vent holes are open.

* When reconnecting ensure good contact of the terminal , tighten clamping bolts.

* Apply acid proof grease or petroleum jelly on terminals

* The electrolyte level should be 3/8” (0.95cm) above the separator hnoédbe cell.
Add distilled water if required.

» Use syringe to add distilled water to cells to ensure no dicbwpsive salts enter the
cells.

March, 2012 Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA)
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ST 7
CHAPTER 7

T B FT T P DO’S & DON'TS

7.1 NHMEHMY GENERAL

7.1.1 T B3 Do’s

Correct Troubles while they are simple.

Engine shall only be operated or maintained by trained staff / authorised person.

Cleaning, maintenance and repair work should only be carried out in esigpeed
position and also ensure securing against starting.

Disconnect the batterye terminal before any repair to electrical system to ensure
human safety.

Ensure that the engine is operated only from the control panel.

Ensure that alternator neutral is earthed properly.

Ensure all the safety switches/devices/trip connections are healthy.
Ensure sufficient ventilation around acoustic enclosure.

Ensure availability of first aid box at proper place and check it regularly.
Ensure availability of fire extinguishers at easily accessible place.
Smoking and naked flames are prohibited nearby engine housing.
Connect the load only when generator voltage regulation is normal.

Run the engine few minutes (3 to 5 minutes) before routine shut down on no load. It will
allow the lubricating oil and coolant to carry heat away from the combustion chamber,
bearings, shafts etc.

Clean the oil, fuel, dust etc. and always keep the engine clean and dry.

Dispose used filters and oil properly to achieve safe work enviroramenprevention of
pollution.

Move and dispose the material which has been contaminated by fuetillubea safe
place to avoid fire cases.

7.1.2 FT 9 B¥ Don'ts

Don't start the engine without checking
engine fuel and level of lubricating oil.

Don’t hold the ignition key in ‘ON’ position
after engine fires as it will lead to starter mot
failure.

Don’t hold the ignition key in ‘ON’ position Figure 7.1
more than 10-12 seconds if engine does not fire as it may damage starter motasr Wait f
at least 2 minutes for next attempt.
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Don't leave the key on dash board after stopping the engine.

Don’'t keep inflammable substances in the way of exhg
gases.

Don’t mix different grades of grease.

Don’t remove or open fuel cap of fuel tank while engine
running.

Don't fill the fuel tank to full capacity.
Don’t mix kerosene or any other fuel to Diesel. Figure 7.2

Do not use cheap/ adulterated fuel which will call expensive repairs of high pneaisi
components such as fuel pump, injection nozzle etc.

Do not shake diesel drum during filling the fuel in fuel tank. Otherwise the impurities
settle at the bottom of the drum will get mixed up with the diesel.

Don't tight nuts and bolts during engine running, it can cause damage to components.

Don’t touch engine parts just after stopping the engine, they may l@nthohay cause
serious injuries.

Don't let oil and other liquids drops into the soil during maintenance.
Don’t wear loose clothing or have long hairs.

Don’t overload the DG beyond its designed rating as it will atfeetreliability and life
of DG.

Don’'t operate the DG with unbalance of load beyond 25% between phasesas i
damage to main alternator.

Don't stop the DG suddenly without off loading the set as it may damage the DG parts.
Don’t allow the engine to run idle for a long period.

7.2 &4l YOIl AIR SYSTEM

721 F1 ¥ Do’s

If air restriction indicator is broken or not functioning, replace
same.

Clean wet air filters by washing in fuel (Diesel) only.

Ensure the tightness of clamps and hoses between air cl
housing and turbocharger.

Use genuine paper elements/ filters only.

-

. . Figure 7.5
Remove element from wrapper/packing only at the time of replacement.

722 FT 9 B Don'ts

March, 2012

Don't operate the engine with choked air cleaner or air cleé
vacuum indicator with red indication as it will lead to black smc
and loss of power et}..

Don’t use water and soap suds for cleaning wet air filters wtitiis
ruin/ damage the filter fabric.

Don't operate the engine with cracked hoses and loose clamps, &5
of engine will be reduced.

Don’t run the engine with the air cleaner or pre-cleaner disconnected.

Figure 7.4
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7.3 YA UUMTell FUEL SYSTEM

7.3.1 T B Do's
« Fill the diesel tank at the end of the day's work '

of moisture.

» Before starting the engine, drain water and sedimé
from water separator as they will re-circulate and fiit
filters will get choked early resulting in less efficiency™"

7.3.2 |1 9 ®X Don'ts
» Don't operate the DG set with less fuel in fuel tank
avoid air lock and engine starting problem. In case
air lock, operate the hand primer in the feed pump u;
all air is displaced through the bleeding screw.
» Don’'t smoke or use any naked flame while refuelli
the fuel to avoid any explosion hazard.

« Don't use tools for fitment of fuel filters. Mechanicales
overtightening may distort the threads or damage ¥
filter element seal. ‘4

HAND PRIMER

Figure 7.€

Figure 7.7

=
P,

7.4 T UYTTell COOLING SYSTEM

741 T HY Do's

. Check the coolant level in the recovery bottle before startingritp@es and top up, if
necessary.

. Use only coolant/pre mix coolant in radiator fe*
recharging as well as for top up.

. Stop the leakage in time if any.
. Clean the radiator fins with compressed air periodically

= Check the belt tension periodically. %:
. Replace the belt as soon as the sign of cracks or weai @ :
noticed. Figure 7.€
Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA) March, 2012
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742 T 9 HY Don'ts

« Don't open the radiator cap in radiator with recovery bottle asllitogs air pressure
inside radiator which will affect the cooling system.

» Don’t change the thermostat setting as it will interferda\witoper functioning of cooling
system.

» Don't add coolant when engine is hot as it may crack cylinder head.

» Don't operate the engine with mutilated belts or loose beltsvall lead to the problem
of overheating.

« Don't tension the belt excessively; this will aggravate wear just as mustacksbelts.

75 & YUTell  LUBRICATION SYSTEM

7.5.1 R B Do’s

» Use correct grade & correct brand of lubricating oil as recommended by OEM.
» Use genuine filters only.

» While topping up the lubricating oil, the funnel and the container must dyseiby
cleaned.

752 T A ﬁ Don'ts

« Don't keep dipstick upwards, otherwise the oil runni {7
down would falsify the measuring result. Hq Hpel W

» Don’t add more oil than FULL mark on the dipstick
it will lead to the problem of more oil consumption ar
higher oil temperature.

» Don't operate the DG set below low level of lube oil ¢ _ ! ." }'
dipstick to avoid oil deterioration and damage to engine Figure 7.¢
parts.

» Don’t mix different brands of lubricating oils or mix any other oil to lube oil.

» Don't use tools for fitment of lube filters. Mechanical Over-tightening of therfithay
distort the threads or damage the filter element seal.
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YT 8
CHAPTER 8

THUR] (SRR JB S dTel U99)
FAQs (FREQUENTLY ASKED QUESTIONS)

Q.1 Why is maintenance required at different intervals?

Answer: The DG set consists of several mechanical parts, which aecsbfo regular wear &
tear, as the life of the DG set is governed by many fact@slaremaintenance becomes
necessary for maintaining this life span & sometimes increasing the thie &fG set.

There are parts in the DG set which have different life sparthers, for e.g. the life of
the cylinder head is much more than the life of the Piston & Pratgs, in order to
maintain the life of the engine, it is necessary that alptrés are serviced periodically
according to the manufacturer’'s recommendation.

However, due to various factors, these service intervals are noeddbestrictly, while
doing so there are no immediate effect on the DG set, but on a tongespan the DG
set life decreases considerably, which increases the maintenance cost.

Q.2 Why should DG set not be run with low fuel in tank?

Answer: Due to low fuel, the diesel fuel pump will not work properly and tlaeeechances of
malfunctioning of fuel injection system.

Q.3 Why should DG set not be run with full fuel in tank?

Answer: Hugh fuel will create improper pressure across the fuel indscan cause huge amount
of Black Smoke.

Q.4 Why is bleeding required?

Answer: The fuel system requires air bleeding under following circumstance:

»  If the engine continues to run despite diesel in fuel tank is finished.
»  The engine has not been operated for a long time.
» If afuel element has been replaced.
»  Engine is started without opening fuel cock & has run for sometime.
»  Feed pump is not working properly.
» Ifthere is some leakage from the Fuel pipes, Benjo & Fuel filter.
Q.5 How to remove AIR LOCK?
Answer: Air lock can be removed by the help of pumping the air primer as quoeeaiven
below:

»  Loosen the bleeding screw of primary fuel filter. Unscrew priming knob of fuel
pump, move it up & down at least 10 to 15 times, till the fuel flows out from air
vent screw without air bubbles.

»  Tighten the air vent screw after air bleeding. Repeat same steps for sedoadary
filter for air bleeding.

»  Atlast, loosen the air vent screw of fuel injection pump and bleed out air bubbles

Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA) March, 2012
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Q.6

Answer:

Q.7

Answer:

Q.8

Answer:

Q.9

Answer:

Q.10

Answer:

Q.11

Answer:

Q.12

Answer:

Q.13

Answer:

Q.14

Answer:
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What is Thin Film Lubrication?

Thin Film lubrication is between the Piston rings & the Cylirideer, this reduces the
metal to Metal contact which reduces friction & wear of metal parts.

What is the function of Thermostat?

The thermostat cuts the engine supply if the temperature of thmeEincreases or
decreases to a certain level.

What is the function of Thermostat valve?

When coolant is at low temperature, the thermostat valve remlassd and coolant

flows through bypass passage to water pump (cooling pump). When coolant temperature
is over 90 degree C, thermostat fully opens and bypass closes, coslsas gaough

the radiator.

Why should radiator cap not be opened?

The radiator cap consists of pressure elements, with the hele aadiator cap the
pressure of the cooling system remains in operating condition, loosening the raapator ¢
will cause changes in the cooling system which will be harmful for the DG set.

What is imbalance loading?

This term is used in three phase system, if there is imlekmong the phases there is
a possibility of irregular voltage & shutting down of the systemoider to avoid
imbalance the value of load should not be more than or less than 25% among the phases.

What is over-speeding?

There are cases when the speed of the engine increases whisrsladaenly taken off
from the DG, or there is imbalance of load on the DG. This incsehgespeed of the
Engine which will increase the speed of the alternator beyonct dirsdtf which would
lead to burning of alternator winding.

What is Turbocharger?

Turbochargers are type fafrced induction systems Theycompressthe air flowing
into the turbine. The advantage of compressing the air is thas ihie engine squeeze
more air into a cylinder, and more air means that more fuel caddezl. Therefore, we
get more power from each power stroke. A turbocharged engine produceponaer
overall than the same engine without the turbo-charging.

Why should engine not be ruaie for long period?

All the components of the Engine are designed to run at a partspdad, in case there
is a decrement or Increment of the speed the life of the engine is adversegdaffec

What should be the colour of exhaust smoke in a healthy engine?

Healthy Engine emits barely visible smoke if you look at thesa aurrounding the
Exhaust outlet.
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Q.15 What is the reason for Black Smoke?
Answer: This indicates improper combustion, which could be due to:
»  Choked or wrong air cleaner
»  Defective fuel injection system
»  Choked exhaust system or wrong exhaust piping
»  Engine overload , Load side electrical short circuit
Q.16 What is the reason for Blue Smoke?
Answer: Blue smoke is emitted when oil begins to burn in combustion. This could be due to:
»  Excess oil in sump
»  Excess lub oil pressure
»  Worn piston rings & liners
»  Worn valve steam & valve guides
»  Excess oil from rocker supply pipe
Q.17 What is the reason for White Smoke?
Answer: White smoke indicates water presence in combustion chamber. This could be due to:
»  Cracked Cylinder Head
»  Cracked or Damaged Liner
»  Water dilution in diesel burnt or damaged cylinder head gasket
»  Water presence in combustion chamber which is very dangerous and can lead to a
hydraulic lock & extensive damage to engine.
Handbook on Maintenance of Diesel Generator Set (62.5 kVA to 380 kVA) March, 2012
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OUR OBJECTIVE

To upgrade maintenance technologies
methodologies and achieve improvement |in
productivity, performance of all Railway
assets and manpower which inter-alia woyld
cover reliability, availability, utilisation an

@ciency.

If you have any suggestions and any specific Com
please write to us.

Contact person Director (Elect.)

Postal Address Indian railways
Centre for Advanced

Maintenance technology,
Maharajpur, Gwalior.
Pin code — 474 005

0751 —-2470740
0751 — 2470803

direlcamtech@gmail.com

0751- 247084.
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