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Dear Aksa Generating Set Users;

First of all, we would like to thank you for your choice of Aksa Generating Set.

It is solid, safe and reliable machine, built according to the latest technology.

This maintenance and user manual is designed and developed to make you familiar
with the generating system.

Please read the following instructions carefully before starting to use your machine.

This manual gives general information about mounting, of the generating set.

Tables and diagrams are also available outlining your generating set.

Never operate, maintain or repair your generating set without taking general safety precautions.

Aksa Jenerator does not assume responsibility for possible errors.

Aksa Jenerator reserves to make changes without prior notice.

AKS a o
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[. INTRODUCTION

Aksa Generating set is designed to be commissioned, when
delivered, as soon as the necessary cooling water, antifreeze,
fuel, lubrication oil and fully charged battery are provided.
With its long years of experience, Aksa manufactures efficient,
reliable and quality generating set.

This operating and maintenance manual is prepared to assist
the operator in operation and maintenance of the generating
set. Observing the advices and rules in this manual will ensure
that the generating set operates in maximum performance
and efficiency for a long time.

- Care should be taken to perform more frequent maintenance
in dirty and dusty environments in order to keep the generating
set in good working condition.

- Necessary adjustment and repairs should be made only by
authorized and qualified persons.

- Each generating set has a model and a serial number indicated
on a label on the base frame. This plate also indicates the
manufacturing date, voltage, current, power in kVA and kW,
frequency, power factor and weight of the generating set.
These datas are necessary in spare part orders, for warranty
validity and for service calls.

The generating set is designed to be safe when used in correct

manner. However responsibility for safety rests with the
personnel who install, use and maintain the set. If the following
safety precautions are followed, the possibility of accidents will
be minimized. Before performing any procedure or operating
technique, it is up to the user to ensure that it is safe. The
generating set should only be operated by personnel who are
authorized and trained.

Only people that have the right skills should be allowed to
operate, adjust, perform maintenance or repair on Aksa
Jenerator equipment. It is the responsibility of management to
appoint operators with the appropriate training and skill for

each category of job.

Skill levell: Operator
An operator is trained in all aspects of operating the unit with
the push- buttons, and trained to know the safety aspects.

Skill level 2: Mechanical technician

A mechanical technician is trained to operate the unit the
same as the operator. In addition, the mechanical technician
is also trained to perform maintenance and repair, as describe
in the instruction manual, and is allowed to change settings of
the control and safety system. A mechanical technician does
not work on live electrical components.

Skill level 3: Electrical technician

An electrical technician and has the same qualifications as both
the operator and the mechanical technician. In addition, the
electrical technician may carry out electrical repairs within the
various enclosures of the unit. This includes work on live
electrical components.

Skill level 4:
This is skilled specialist sent by the manufacturer or its agent

Specialist from the manufacturer

to perform complex repairs or modffications to the equipment.
In general it is recommended that not more than two people
operate the unit, more operators could lead to un safe operating
conditions. Take necessary steps to keep unauthorized person
away from the unit and eliminate all possible source of danger
at the unit.

The manufacturer does not accept any liability for any damage
arising from the use of non-orignal parts and for modifications,
additions or conversions made without the manufacturer’s
approval in writing.



2. GENERAL SAFETY PRECAUTIONS

2.1. General

| The owner is responsible for maintaining the unit in a safe

operating condition. Unit parts and accessories must be
replaced if missing or unsuitable for safe operation.

2 Operate the unit only for the intended purpose and within

its rated limits (pressure, temperature, speeds, etc.).

3 Gen-set and equipment shall be kept clean, i.e. as free as
possible from oil, dust or other deposits.

4 To prevent an increase in working temperature, inspect and
clean heat transfer surfaces (cooler fins, intercoolers, water
jackets, etc.) regularly.

5 Take precautions against fire. Handle fuel, oil and anti-freeze
with care because they are inflammable substances. Do not
smoke or approach with naked flame when handling such

substances. Keep a fire-extinguisher in the vicinity.

WARNING

I Read and understand all safety precautions and warnings
before operating or performing maintenance on the generating
set.

I' Failure to follow the instructions, procedures, and safety
precautions in this manual may increase the possibility of
accidents and injuries.

I Do not attempt to operate the generating set with a known
unsafe condition.

lf the generating set is unsafe, put danger notices and disconnect
the battery negative (-) lead so that it cannot be started until
the condition is corrected.

I Disconnect the battery negative (-) lead prior to attempting
any repairs or cleaning inside the enclosure.

I Install and operate this generating set only in full compliance
with relevant National, Local or Federal Codes, Standards or

other requirements.

2.2. Handling
The following safety precautions should be noted:

WARNING

I' Make electrical connections in compliance with relevant
Electrical Codes, Standards or other requirements. This includes
requirements for grounding and ground/earth faults.
I' For stationary generating sets with remote fuel storage
systems, make sure such systems are installed in compliance
with relevant Codes, Standards or other requirements.

I Engine exhaust emissions are hazardous to
personnel. The engine exhaust for all indoor
generating sets must be piped outdoors via
leak-free piping in compliance with relevant

Codes, Standards and other requirements.
Ensure that hot exhaust silencers and piping are clear of
combustible material and are guarded for personnel protection
per safety requirements. Ensure that fumes from the exhaust
outlet will not be a hazard,

I Never lift the generating set by attaching to the engine or
alternator lifting lugs, instead use the lifting points on the base
frame or canopy.

I' Ensure that the lifting rigging and supporting structure is in
good condition and has a capacity suitable for the load.
I Keep all personnel away from the generating set when it is
suspended.

2.3. Fire and Explosion

Fuel and fumes associated with generating sets can be flammable
and potentially explosive. Proper care in handling these materials
can dramatically limit the risk of fire or

explosion. However, safety dictates that

fully charged BC and ABC fire

extinguishers are kept on hand.

Personnel must know how to operate them.

WARNING
I Ensure that the generating set room is properly ventilated.
I Keep the room, the floor and the generating set clean. When

spills of fuel, oil, battery electrolyte or coolant occur, they
i

should be cleaned up immediately. =
)

W

I' Do not smoke or allow sparks, flames or other sources of

I Never store flammable liquids near the

engine.

ignition around fuel or batteries. Fuel vapors are explosive.
Hydrogen gas generated by charging batteries is also explosive.
I' Turn off or disconnect the power to the battery charger
before making or breaking connections with the battery.
I To avoiding arcing keep grounded conductive objects (such
as tools) a way from exposed live electrical parts (such as
terminals). Sparks and arcing might ignite fuel or vapors.
I' Avoid refilling the fuel tank while the engine is running,
I Do not attempt to operate the generating set with any

known leaks in the fuel system.



2.4. Mechanical

The generating set is designed with guards for protection from
moving parts. Care must still be taken to protect personnel
and equipment from other mechanical hazards when working
around the generating set.

WARNING

I Do not attempt to operate the

generating set with the safety guards h’
removed. While the generating set is x

running do not attempt to reach under
or around the guards to do maintenance or for any other
reason.

I Keep hands, arms, long hair, loose clothing and jewelers

away from pulleys, belts and other moving parts.

Attention: Some moving parts cannot
be seen clearly when the set is running.
I' If equipped keep access doors on
enclosures closed and locked when

not required to be open.
I Avoid contact with hot oil, hot coolant, hot exhaust gases,
hot surfaces and sharp edges and comers.

I Wear protective clothing including gloves and hat when

working around the generating set.
I Do not remove the radiator filler
cap until the coolant has cooled.

Then loosen the cap slowly to
relieve any excess pressure before removing the cap completely.

2.5. Chemical

Fuels, oils, coolants, lubricants and battery electrolyte used in
this generating set are typical of the industry. However, they
can be hazardous to personnel if not treated properly.

WARNING
I Do not swallow or allow skin contact

with fuel, oil, coolant, lubricants or
battery electrolyte. If swallowed,

seek medical treatment immediately.

Do not induce vomiting if fuel is swallowed. For skin contact,
wash with soap and water.

I Do not wear clothing that has been contaminated by fuel
or lube oil.

I Wear an acid resistant apron and face shield or goggles

when servicing the battery. If electrolyte is spilled on skin or
clothing, flush immediately with large quantities of water.

2.6. Noise
Generating sets that are not equipped with

sound attenuating enclosures can produce
noise levels in excess of 105 dB(A).
Prolonged exposure to noise levels

above 85 dB(A) is hazardous to hearing.

WARNING
Ear protection must be worn when operating or working
around an operating generating set.

2.7. Electrical
Safe and efficient operation of electrical ®

equipment can be achieved only if the
equipments is correctly installed,

operated and maintained.

WARNING

| The generating set must be connected to the load only by
trained and qualified electricians who are authorized to do so,
and in compliance with relevant Electrical Codes, Standards
and other regulations.

I Ensure that the generating set, including a mobile set is
effectively grounded/earthed in accordance with all relevant
regulations priorts operation.

I The generating set should be shutdown with the battery
negative (-) terminal disconnected prior to attempting to
connect or disconnect load connections.

I Do not attempt to connect or disconnect load connections
while standing in water or on wet or soggy ground.
I Do not touch electrically energized parts of the generating
set and/or interconnecting cables or conductors with any part
of the body or with any non insulated conductive object.
I Replace the generating set terminal box cover as soon as
connection or disconnection of the load cables is complete.
Do not operate the generating set without the cover securely
in place.

I Connect the generating set only to loads and/ or electrical
systems that are compatible with its electrical characteristics
and that are within its rated capacity.

I Keep all electrical equipment clean and dry. Replace any
wiring where the insulation is cracked, cut, abraded or otherwise



degraded. Replace terminals that are worn, discolored or
corroded. Keep terminals clean and tight.

!' Insulate all connections and disconnected wires.
I Use only Class BC or Class ABC extinguishers on electrical
fires.

2.8. First Aid for Electric Shock
WARNING

I Do not touch the victim's skin with
bare hands until the source of electricity
has been turned off.

I' Switch off power if possible other wise
pull the plug or the cable away

from the victim.
I If this is not possible, stand on dry insulating material and
pull the victim clear of the conductor, preferably using insulated

material such as dry wood.

I If victim is breathing, turn the victim clear y

of the conductor, preferably using insulated

material such as dry wood.

I If victim is breathing, turn the victim into the recovery
position described below. If victim is unconscious, perform
resuscitation as required;

Open the airway

Tilt the victim’s head back and lift the chin

upwards.

Remove objects from the mouth or throat
(including false teeth, tobacco or chewing

gum).

Breathing
Check that the victim is breathing by looking, listening and

feeling for the breath.

Circulation

Check for pulse in the victim's neck.

If no breathing but pulse is present

* Pinch the victim's nose firmly.
* Take a deep breath and seal your lips
around the victim's lips.

* Blow slowly into the mouth watching

for the chest to rise. Let the chest fall completely.
* Give breaths at a rate of 10 per minute.

* If the victim must be left to get help, give |0 breaths first
and then retumn quickly and continue.

* Check for pulse after every 10 breaths.

* When breathing restarts, place the victim into the recovery
position described later in this section.

If no breathing and no pulse

* Call or telephone for medical help.
* Give two breaths and start chest

compression as follows:

A

* Place heel of hand 2 fingers

breadth above ribcage/breastbone junction.

* Place other hand on top and interlock fingers.
* Keeping arms straight, press down 4-5 cm at a rate of |5
times per minute.

* Repeat cycle (2 breaths and |5 compressions) until medical

helps takes over.

* If condition improves, confirm pulse
and continue with breaths. Check for
pulse after every 10 breaths.

* When breathing restarts, place the

victim into the recovery position described below.

Recovery position

* Tum the victim onto the side.

* Keep the head tilted with the jaw
forward to maintain the open airway.
* Make sure the victim cannot roll

forwards or  backwards.
* Check for breathing and pulse regularly. If either stops,
proceed as above.

WARNING
I Do not give liquids until victim is conscious



3. GENERAL DECRIPTION

3.1. Generating Set Description and ldentification
Diesel —electric generating sets are independent units for the
production of electric power; basically, they comprise a constant
voltage synchronous generator driven by an internal
—combustion, diesel —cycle engine.

The sets are used for two main purposes:

a- Continuous duty sets,

Used to produce electric power for countless requirements
(motive power, lighting, heating, etc) in

areas where other sources or power are unavailable.

b- Emergency duty sets,

Used during public network failures, when such failures are
liable to cause serious trouble to persons or material or financial
damage (ie. in hospitals, industrial plants with non-stop operating
cycles, etc) or to meet peak energy demands.
According to their application, the sets are further divided
into:

- set for use on land

- set for use at sea

The sets for use on land can be either:

- stationary sets (fixed installation), or

- mobile sets (mobile installation)

These two types of sets are available in a vast range of versions,
for every operating requirement, the main ones being:
0l. hand control generating sets

02. stand-by generating sets

The standard stationary generating set comprises:
- diesel engine

- synchronous generator

- coupling

- metal sub-base with vibration isolators

- starter batteries

- fuel tank within the bed-plate

- instrument panel

- exhaust gas silencer.

Aksa Generating Set has been designed as a complete package
to provide superior performance and reliability. Figure. 3.1.
identifies the major components. This figure is of a typical
generating set. However, every set will be slightly different due
to the size and configuration of the major components. This

section briefly describes the parts of the generating set. Further
information is provided in later sections of this manual.
Each generating set is provided with a Rating Label (ltem I)
generally fixed to the base frame. This label contains the
information needed to identify the generating set and its
operating characteristics. This information includes the model
number, serial number, output characteristics such as voltage
and frequency, output rating in kVA and kW, product date
and weight.

The model and serial numbers uniquely identify the generating
set and are needed when ordering spare parts or obtaining
service or warranty work for the set.

Aksa generating sets are an Alternating Current generator,
built for continuous running at sites where no electricity is
available (some models are excepted) or as stand-by in case
of interruption of the mains.

The generator operates at 230/220 V. in line-to-neutral mode
and 400/440 V in line-to-line mode.

3.2. Generating Set Main Parts

® 00
@
®
®
@
®
®

Figure 3.1. Typical generating set configuration

No Description

Aksa generating set rating label
Diesel engine

Alir fitter

Battery

Battery charging alternator
Radiator

Alternator

O ~ o U AN W N —

Terminal box

O

Base frame

o

Fuel tank (inside the base frame)

Vibration isolators

)

Control Panel



3.3. Diesel Engine

The diesel engine powering the generating set (ftem 2) has
been chosen for its reliability and the fact that it has been
specifically designed for powering generating sets. The engine
is of the heavy duty industrial type with 4 stroke compression
ignition and is fitted with all accessories to provide a reliable
power supply. These accessories include, among others, a
cartridge type dry air filter (item 3) and a mechanical or an
electronic engine speed governor.

The engine cylinder block is cast in one piece cast iron, vertical
cylinders inline overhead valves.

The cylinder heat is made of special cast iron. The thermally
loaded flame plate is efficiently water cooled.

The crankshaft is forged in one piece in a high tensile steel.
Lubrication: forced lubrication via gear pump, special paper
cartridge —type filters, lubricant cooling via heat exchanger on
most versions.

3.4. Engine Electrical System

The engine electrical system is |2 volt volts DC, negative
ground/earth. This system includes an electric engine starter,
a battery (item 4) and a battery charging alternator (item 5).
For 12 volts electrical system one battery is given. Other types
of batteries may be fitted if they were specified.

3.5. Cooling System

The engine cooling system is water cooled. The water cooled
system is comprised of a radiator (item 6) a pusher fan and
thermostat. The alternator has its own internal fan to cool the

alternator components.

3.6. Synchronous Alternator

Horizontal axle alternator (synchronous three phase), on rolling
bearings, self-ventilated within the room with low-loss silicon-
sheet stator bundle, electrolytic copper winding with class H
insulation.

The output electrical power is normally produced by a screen
protected and drip-proof self-exciting, self regulating, brushless
alternator. (ftem 7) Fine tuned to the output of this generating
set. Mounted on top of the alternator is a sheet steel terminal
box (item 8)

3.7. Coupling
Engine and alternator are firmly joined by a coupling cone that

guarantees the proper assembly coaxiality

Mono-support machines are also used a special flexible disk
is used in place of a flexible coupling.

3.8. Fuel tank and Base frame

The engine and alternator are coupled together and mounted
on a heavy duty steel base-frame (ltem 9). This base frame
includes a fuel tank (ltem 10) with capacity of approximately
8 hours operation under variable loads. The tank is complete
with filling cap and fuel level gauge and is connected by flexible
joints to the intake pipingand to the overflow piping containing
fuel from the injector drain. High power gen-set’s fuel tank is
separate from set.

3.9. Vibration Isolation

The generating set is fitted with vibration isolators (tem | I)
which are designed to reduce engine vibration being transmitted
to the foundation on which the generating set is mounted.
These isolators are fitted between the engine /alternator feet
and the base frame,

3.10. Silencer and Exhaust system

Exhaust gases from the turbocharger are discharged toward
atmosphere through a silencer. These should be vented as
high as possible, and must be prevented from re-entering the
engine via the charge air intake, or polluting the radiator fins.
It is important to note that the turbocharger nozzles must be
always free of loads. Stainless steel exhaust compensator(s)
is delivered with generator set.

Exhaust lines of different engines shall not be mixed in a
common stack, but routed separately in individual ducts,
enclosed in a chimney.

Suitable material is carbon steel sheet, and recommended
calculation temperature is 475°C. Rain and condensate
permanent draining shall be provided to prevent water entering
the silencer and the engine.

An exhaust silencer is provided loose for installation with the
generating set. The silencer and exhaust system reduce the
noise emission from the engine and can direct exhaust system
reduce the noise emission from engine and can direct exhaust
gases to safe outlets.

The exhaust silencer is made of a carbon steel receiver
containing sound attenuator and wave de-phasing system
made of perforated steel sheet and heavy rock wool. It is
asbestos-free. The exhaust silencer is delivered in two
configurations with an industrial attenuation and residential
attenuation.



3.11. Control System

One of several types of control systems and panels (item 12)
may be fitted to control the operation and output of the set
and to protect the set from possible malfunctions. Section | |
of this manual provides detailed information on these systems
and will aid in identification of the control system fitted on the
generating set.

4. ELECTRIC STARTING SYSTEMS

Electric starting systems are generally used on all gen-sets.
The power source for electric starting systems is a 12 VDC
battery system. Control of starting is via a start solenoid which
is controlled by the gen-set control system.

4.1. Battery Systems
Battery type is lead acid. Lead acid batteries are generally used,
being the least expensive.

4.2. Maintenance Batteries

Warning

- Do not smoke or allow sparks, flames or other sources of
ignition around batteries. Hydrogen gas generated by charging
batteries is explosive.

- Wear an acid resistant apron and face shield or goggles when
servicing the battery. If electrolyte is spilled on skin or dothing,
flush immediately with large quantities of water.
- Take out the metallic things in your wrist and protect your
wrist and hand.

- Disconnect the battery negative (earth) lead first and reconnect
last.

- Always ensure that battery charging is carried out in a well
ventilated area.

The starting batteries should be located as close as possible
to the generating set while still being accessible for servicing.
This will prevent electrical losses

4.3. Battery Maintenance

* Keep the top of the battery and its terminals clean.
* Cover the battery terminals and its connections with Vaseline,
+ Tighten the terminals but not tighten it hardly.
* Control the electrolyte level periodically. It must be 10 mm
above the plates.

* Control the abrasion in the charge atternator belt and check
periodically the belt tension according to producer’
recommendation.

* Ensure that your battery is not uncharged.

4.4. Maintenance Free Batteries

Ensure that all battery connections are correct and batteries
are always charged. After that there is not any procedure for
this batteries.

4.5. Control of the Battery

Conduct an inspection every time before testing the battery.
I. A white powdered element causes abrasion to the pole-
heads, its connections. Remove the connections and wash
them with hot water to purify the oxidation. Reconnect it and
coat with vaseline.

2. Check if any un-tightened connections exist.

4.6. Starting Aids

It is customary to maintain coolant temperatures above 40°C
min. to promote quick starting on an emergency generating
set and to take the load. Thermostatically controlled immersion
heaters, deriving their supply from the primary source of power
are fitted in the engine cooling system to provide this heating,
Heater warms up the jacket water of the engine when the
generating set is not working.

5. HEALTY and SAFETY

Safety should be the primary concern of the facility design
engineer and all personnel engaged on installation and
commissioning, Safety involves two aspects:

) Safe operation of the generator itself (and its accessories).
2) Reliable operation of the system.

Reliable operation of the system is related to safety because
equipment affecting life and health, such as life support
equipment in hospitals, emergency aggress lighting, building
ventilators, elevators and fire pumps, may depend on the
generator set.

5.1. Fire Protection

The design, selection and installation of fire protection systems
require the following considerations:

* The fire protection system must comply with the requirements
of National Standards.

* Typically, the generator room will be required to have a
one hour fire resistance rating. Generator room construction
will have to have a two hour fire resistance rating.
+ Generator room shall not be used for storage purposes
* The authority may specify the quantity, type and sizes of
approved portable fire extinguishers required for the generator

room.



* A manual emergency stop station outside the generator
room or enclosure or remote from the generator set in an
outside enclosure would facilitate shutting down the generator
set in the event of a fire or another type of emergency.
General

* Do not fill fuel tanks when the engine is running, unless
tanks are located outside the generator room.
* Do not permit any flame, cigarette, pilot light, spark, arcing
equipment, or other ignition source near the generating set
or fuel tank.

* Fuel lines must be adequately secured and free of leaks.
Fuel connection at the engine should be made with an approved
flexible line. Do not use copper piping on flexible lines as
copper will become brittle if continuously vibrated or repeatedly
bent.

» Be sure all fuel supplies have a positive shut-off,

5.2. Exhaust Gases

* Be sure the exhaust system will properly dispel discharged
gases a way from enclosed or sheltered areas and areas where
individuals are likely to congregate.

* Never connect the exhaust system of two or more engines.
* Never discharge engine exhaust into a brick, tile or cement
block chimney, or a similar structure. Exhaust pulsations could
cause severe structural damage.

* Do not use exhaust gases to heat a compartment.
* Be sure that the unit is well ventilated.

* Ensure that there is independent support for the exhaust
system. No strain should be imposed on the engine exhaust
manifolds. Which is especially important on a turbo-charged

engine,

5.3. Moving Parts
» Tighten supports and keep guards in position over fans
drive belts etc. Make sure that fasteners on the set are secure.
* Keep hands, clothing and clothing and jewellery away from
moving parts.
* If adjustment must be made while the unit is running, use
extreme caution around hot manifolds, moving parts, etc

5.4. Hazardous Voltages

Improper wring can cause fire or electrocution, resulting in
severe personal injury or death and property or equipment
damage.

For personal protection, stand on a dry wooden platform or

rubber insulating mat, make sure clothing and shoes are dry,
remove jewellery from hands and use tools with insulated
handles.

* Do not leave cables trailing on the engine room floor.
* Do not use the same trunking for electric cables and fuel
water lines.

* Do not run AC and DC cables in the same looms or
trunking

* Always ensure that bonding and equipment earthing are
correctly done. All metallic parts that could become energised
under abnormal conditions must be properly earthed.
+ Always disconnect the batteries and battery charger when
serving or carrying out maintenance particularly on equipment
arranged for automatic mains failure operation. Always
disconnect a battery charger from its AC source before
disconnecting the battery cable. Accidental starting of the
generator set while working on it can cause severe personal
injury or death.

* Do not tamper with interlocks.

* Do not connect the generator set directly to any building
electrical system.

* Always follow all applicable state and local electrical codes.
Have all electrical installations performed by a qualified licensed
electrician.

High voltage sets work differently to low voltage ones.

Special equipment and training is required to work around
high voltage equipment. Operation and maintenance must be
done only by persons trained and qualified to work on such
devices. Improper use or procedures may well resutt in personal
injury or death.
* Do not work on energised equipment. Unauthorised
personnel must not be permitted near energised equipment.
Due to the nature of high voltage electrical equipment includes
voltage remains after the equipment is disconnected from the
power source. Equipment should be de-energised and safety
earthed.

5.5. Water

Water or moisture inside a generator increases the possibility
of " flashing” and electrical shock, which can cause equipment
damage and severe personal injury or death. Do not use a
generator which is not dry inside and out.

5.6. Coolant and Fuel

The coolant heater must not be operated while the cooling



system is empty or when the engine is running or damage to
the heater will occur. Coolant under pressure have a higher
boiling point than water.

* Do not open a radiator, heat exchanger or header tank
pressure cap while the engine is running, Allow the generator
set to cool and bleed the system pressure first.
* Never use galvanised or copper fuel lines, fittings or fuel
tanks. Condensation in the thanks and lines combines with the
sulphur in the fuel to produce sulphuric acid. The molecular
structure of the copper or galvanised lines or thanks reacts
with the acid and contaminates the fuel.

6. GENERAL PRECAUTIONS AND CONTROLS WHICH
MUST BE DONE BEFORE STARTING UP THE
GENERATING SET.

* Make a general visual inspection on the engine and alternator.
Check if there is any breakage, crack, indentation, leakage or
looseness. Never operate the generating set before removing
any fault, if any.

* Take out foreign materials such as keys, tools, cleaning wool,
papers etc. on the engine and the alternator.

* Check the fuel level in day tank. Refill with fuel if it is low.
+ Check the lubrication oil level on the dipstick. Refill with an
appropriate oil if it is low. Oil level normally must be close to
the maximum level line.

* Look at the water level by opening the radiator tap. If it is
inadequate add more water.

* Engine cooling water must include antifreeze according to
the coolest weather conditions in the area. A mixture of 50%
antifreeze and 50% water provides a good protection in all
area.

* Check the air filter gauge. Clean or replace air filter, if
necessary.

* Keep the inlet opening open.

* Make sure that the generating set can easily take air from
the environment.

* Check the battery connection cables. Take care to tighten
the loosened battery terminals with spanner and, cover with
special substance and keep clean in order to avoid oxidation.
* Open the battery caps and check the liquid level in the cells
for maintenance type battery. Add distilled water, if necessary,
so as to be | cm higher than the separation. Never fill the
cells with tap water, acid water or acid.

* Check if the circuit breaker outlet switch is in OFF position.

+ Make sure that the emergency stop button is not pressed

Inlet
Exhaus! Maniioh

Tuel Tilter

Flywhes| Housil

il Filter

Sump
Drain Plug

Figure 6.1. External Engine Componemts

7. GENERATING SET CONTROL SYSTEMS
To control and monitor the generating set, an electronic
control system has been used.

P 72 model control system is fitted. Control panel provides
a means of starting and stopping the generating set, monitoring
its operation and output and automatically shutting down the
set in the event of critical condition arising such as low oil
pressure or high engine temperature.

7.1. Control Panel
Control, supervision and protection panels are mounted on
the generator base frame.

7.1.1. Control System P 72 Panel Specifications
The control panel is equipped as follows:

Equipments:

- Control with DSE, model 720 module

- Static battery charger

- Emergency stop push button.

DSE 720 Module Features

- To monitoring AC mains supply

- Automatic controls generating set, start and stop
- Provide signal to change over switch

- Scrolling digital LCD display

- Front panel configuration of timers and alarm trip points
- Easy push button control

STOP/RESET - MANUAL — AUTO — TEST - START
Metering via LCD display

- Generator Volt (L—N)

- Generator Ampere (LI, L2, L3)

- Generator Frequency (Hz)

- Mains Volt (L—L/L-N)

- Engine cooling temperature



- Engine ol pressure
- Engine speed

- Engine hours run

- Engine battery volt

Alarms

* Over current * High engine temperature
* Over speed * Low battery volt

* Under / Over mains volt * Charge fail

* Under / Over mains frequency * Start failure

* Low oil pressure * Emergency stop

LED indication

* Mains available + Generator available
* Mains on load + Generator on load
7.1.2. Static Battery Trickle Charger

This charger is designed to ensure that the starter batteries
maintain their charge even if the generating set is not operated
for long periods.

As an option, a battery charger ammeter may be fitted to the
control panel in order for the operator to monitor the

functioning of the battery charger.

7.2. Control System Options
A large variety of options may be fitted to customize the
control system to a specific installation.

7.2.1. Heaters

Alternator anti-condensation heaters may be fitted to the
alternator stator winding to keep them dry in humid conditions.
Panel anti-condensation heaters may be fitted in the control

panel to keep moisture levels down.

8. GENERAL PRECAUTIONS AND CONTROLS WHICH
MUST BE DONE AFTER STARTING UP THE
GENERATING SET

*  Check for any abnormal noise or vibration on the generating
set.

*  Check if the exhaust system has any leakage.
* Monitor the generating set operation by means of the
control module LCD display. Check the engine temperature
and oil pressure. Oil pressure must reach the normal value 10
seconds after the generating set operation.
* Monitor the generating set outlet voltage and frequency

by means of the control module LCD display. Check the
voltage, if the voltage between phases is 400 V. and between
phase and neutral is 230 V. check that the frequency is 51 -
52 Hz on generating sets with mechanical governors and 50
Hz on generating sets with electronic governors.
* If an engine block water heater is not available, run the
generating set at no-load for 8 minutes and when the engine
warm than apply on load (for manual models) Apply load to
the generating set as follows:

* Set the alternator outlet circuit breaker on the panel to
ON position.

* Set the load circuit beakers (or fuses) on the distribution
panel to ON position one by one. This way, the generating
set cannot be suddenly put under full load. Otherwise, the
engine stalling or alternator winding insulation of formation or
burning can occur.

* Set the alternator outlet circuit breaker on the circuit to
OFF position before stop the generating set.

+ Continue to run the unloaded engine for purpose of cooling
period for 5 minutes and then stop.

* Never operate the generating set before removing any fault,

if any.

9. LUBRICATING OIiL

Oil system of diesel engine is one of the most important
elements of the engine. Correctly made engine overhaul (this
subject includes oil change periods, filter change periods, paying
attention about selecting the true type of oil) prolongs the life
cost of the engine.

9.1. Oil Performance Properties

The American Petroleum Institute (API) the American Society
for Testing and Materials (ASTM) and Society of Automotive
Engineers (SAE) has developed and preserved a system in
order to classify the lubrication oils for their performance
categories

9.2. Lubrication Oil Recommendations for Lister Petter
Engines

To help assist engine running-in, all engines are dispatched
with an initial fill lubricating oil which must be changed after
100 hours.

|. The temperatures mentioned in the tables are the ambient
temperatures at the time when the engine is started. However,

if monograde oils are used and running ambient temperatures



are significantly higher than starting temperatures, a higher
viscosity oil should be selected subject to satisfactory starting
performance. Multigrade oils may be used to overcome the
problem.
2. Where it is not practical to continually change oils to suit
varying ambient temperatures a suitable multigrade oil is
recommended to ensure adequate starting performance at
the lowest temperature likely to be encountered.
3. All engines must be run on heavy duty lubricating oils that
at least meet the requirements of the following:
API CC
DEF2101D
Straight mineral oils are not suitable, neither are oils of less
detergency than specified.
Note: Higher specification oils meeting APl CD, API CE and
API CF-4 are more commonly available than APl CC. The use
of these oils in new engines is acceptable for topping up the
first fill" and following the first 100 hours when running-in has
been completed.
These oils are particularly suited to engines running at a high
load factor, or in conjunction with high ambient temperatures.
They must also be used where the sulphur content of the fuel
exceeds 0,5%.

CAUTION!!

API CD, API CE or API CF-4 oils can inhibit the running-in
process in new or reconditioned engines and are not suitable
for engines running on low duty cycles.

9.3. Oil Viscosity

The following chart shows the correct oil viscosities at various
°C ambient temperature ranges for cold start to maximum
running. Before selecting a viscosity grade refer to the Notes
below the chart.

10w
20w20
30

5w20
10w30
10w40
15w40
20w40 o b

40 -30 20 -10 O 10 20 30 40 50

A — Intermittent running
B - Synthetic oils only
Fig.9.1. Recommended oil viscosity according to airtemperature

Notes:

I. SAE 5W-20 oils are recommended on the basis that they
are fully synthetic, and are technically suitable for use up to
25°C. Non synthetic oils at very low temperatures will suffer
from wax crystallization. Monograde SAE 5W is not normally
available as a synthetic oil and therefore is not quoted.
2. In order to maintain the cold starting characteristics of any
recommended grade, it is essential that oil changes are made
within the Lister-Petter recommendations. An oil change is
recommended immediately if the engine fails to reach its
normal cold start cranking speed due to excessive oil viscosity.
Fuel dilution of the lubricating oil will adversely affect cold
starting and oil consumption.

3. SAE 30 and 10W-30 oils may be used at up to 52°C but
oil consumption may be affected. |0W-40, I5W-40 and 20W-
40 multigrades are recommended for continuous full load
operation at this temperature,

4. Monograde SAE 40 oils are not recommended.

9.4. Oil and Filter Changes
Change the lubricating oil and filter for the first time after 100
hours and then as specified below.

- Ambient temperature up to 35°C
250 periods in hours or every year, for 3000 rpm engines

- Ambient temperature above 35°C
125 periods in hour or every year s, for 3000 rpm engines

- Ambient temperature up to 35°C
500 periods in hours or every year, for 1500 rpm and 1800
rpm engines

- Ambient temperature above 35°C
250 periods in hours or every year, for 1500 rpm and 1800
rpm engines

Fig.9.2. Ol Filler



Generating Set, 50 Hz, 400V = =
2a | X¥x|lex| & Oil Specifications
23| 8%|sc| §
Standby Ve = g ==& g ol @ Not; Lubricating oil viscosity level will be
Power ) Lo ® © O chosen from Figure 7.1 according to the
Model Engine St|20|©0O = ambient temperature
Model 0) o
kVA
ALP 8 8 LPW 2 1,9 50 5,5 3,2
ALP 12 12 LPW 3 2,8 50 6,5 4
ALP 15 15 LPW 2 3,9 50 55 | 32 API CC
ALP 18 17,5 LPW 4 3,8 70 7,5 5,8 DEF 2101D
ALP 22 22 LPW 3 5,9 50 6,5 4
ALP 30 30 LPW 4 7,8 70 7,5 5,8

Table 9.1. Fuel consumption and coolant, fuel and lubricating oil capacities and lubricating oil specifications (50 Hz Gen-sets)

10. GENERATING SET MAINTENANCE

A good maintenance program is the key to long generating
set life. Maintenance and service should only be carried out
by qualified technicians. The maintenance and service which
are done must be recorded to the Maintenance Record Form.
In general, the generating set should be kept clean. Do not
permit liquids such as fuel or oil film to accumulate on any
internal or external surfaces. Wipe down surfaces using an
aqueous industrial cleaner.

10.1. Maintenance Schedule for Generator Sets
Using hour meter as a guide, perform all services at the hourly
intervals indicated on following. At each maintenance interval,
perform all previous maintenance operations in addition to
the ones specified. Keep a record of hourly intervals and
services performed.

Important: Recommended service intervals are for normal
operating conditions. Service MORE OFTEN if engine is
operated under adverse conditions. Neglecting maintenance
can result in failures or permanent damage to the engine.
Use correct fuels, Lubricants and coolant.

A. Daily or every 20 hours

Check

* Visually inspect engine, generator, transfer switch and control
panel.

* For, Oll, Water and Fuel leaks.

* For, Coolant level, Oil level, Fuel level

* Battery charge level

* Operation of coolant heater
* Drain Fuel/Water separator
* Inspect the engine fan blades
* Inspect the drive belt

B. Weekly
Repeat Daily
Check

Fuel System

* Fuel level in main tank

* Day tank float switch

* Fuel transfer pump operation
* Fuel lines and connections

Cooling System

» Adequate fresh air to engine

* Hose and connections

* Battery charging alternator belts
* Inspect the engine fan blades

* Inspect the fan belt

Lubricating System
* Oil level

* Tighten connections

Exhaust System
* Exhaust leaks
* Tighten connections




Generator

* Vent screens

* Tighten covers

+ Output voltage and frequency

Transfer Switch

* Operation under load

» No unusual sounds

* Terminals and connections normal colour
* Doors closed securely

C. First 100 service hours for new or overhauled engine
* Changing engine oil and oil filter
* Re-tighten bolds and nuts on engine

D. Every 250 service hours or every | year

* Changing engine oil and oil filter

* Checking and cleaning radiator fins for contamination or
blockage

+ Check the condition and tension of the radiator drive belt.
+ Clean the fuel injector nozzles if the exhaust is dirty
* Renew the fuel filter element if the fuel is not perfectly

clean.

E. Every 500 service hours

Checking V-belt and adjusting belt tension

Renew the fuel filter element.

* Renew the air cleaner element.

+ Check the air induction system for leaks, damage and
restrictions.

F. Every 1000 service hours

Check all external nuts, bolts and unions for tightness.
* Ensure that all guards are firmly attached and not damaged

Replace the fuel lift pump diaphragm; see Note:

G. Every 2000 service hours

* Decarbonise, if performance has deteriorated, renewing all
joints and seals as necessary.

* Check the engine and speed controls for free movement.
+ Clean and check, or replace, the fuel injector nozzles.
¢ Check the radiator fins and radiator fan blades for damage.
* Replace the fan drive belt

+ Check the lubricating oil pressure.

* Renew the air cleaner element.

H. Every 6000 service hours
* The previous items and give the engine a major overhaul,
if necessary

. Every | years

* Drain and flush block water heater tube.

* Drain, flush and refill the cooling system adding new coolant
concentrate to a 40% concentration.

* Drain and replace the lubricating oil and filter, irrespective
of their condition, if the engine has run for less than 250 hours
in the preceding twelve months.

J. Every 2 years
* Replace the coolant hoses irrespective of their condition.

K. As required

+ Cleaning, checking, replacing air cleaner element
* Bleeding fuel system

* Draining water sedimenter

Note:

tt is recommended that the fuel lift pump diaphragm is inspected
at more frequent intervals if it is known the fuel is contaminated.
It should also be inspected at regular intervals on engines in
low duty cycle applications; for example, stand-by generating
sets.



Fig.10.3. Changing fuel filter element. The‘ centre bolt (A) of Fig.10.4. Tension adjusting V-belt
the filter assembly. Drive Belt Tension

Fitter element (B) When a new belt is correctly fitted and tensioned a force (F)
of 31.0-33.5 N is required to deflect it a distance (d) of 3.5
mm. On subsequent checking and adjustment a force (F) of
22 — 24 Niis required to deflect it a distance (d) of 3.5 mm.

-,

Fig.10.6. Checking air cleaner element

Fig.10.7. Air Cleaner, (A) dust cap, (B) paper element



I'1. ENGINE TROUBLESHOOTING
The starter motor turns the engine too slowly:

Battery capacity to low

Bad electrical connection
Faulty in starter motor
Wrong grade of lubricating oil

The engine does not start or difficult to start:

Starter motor turns engine too slowly
Fuel tank empty

Fault in fuel control solenoid
Restriction in a fuel pipe

Fault in fuel lift pump

Dirty fuel filter element

Alir in fuel system

Fault in atomisers

Colt start systems used incorrectly
Fault in cold start system
Restriction in fuel tank vent
Wrong type or grade of fuel used
Restriction in exhaust pipe

Not enough power:

Restriction in a fuel pipe

Fault in fuel lift pump

Dirty fuel filter element

Air in fuel system

Restriction air filter/cleaner or induction system
Restriction in exhaust pipe

Fault in atomisers or atomisers of an incorrect type
Restriction in fuel tank vent

Wrong type or grade of fuel used

Restricted movement of engine speed control
Engine temperature is too high or low

Loss of compression

Misfire

Restriction in a fuel pipe

Fault in fuel lift pump

Dirty fuel filter element

Air in fuel system

Fault in atomisers or atomisers of an incorrect type
Fault in cold start system

Engine temperature is too high

Incorrect valve tip clearances

The pressure of the lubrication oil is too low:
* Wrong grade of lubrication

* Not enough lubrication oil in sump

* Defective gauge

* Dirty lubrication oil filter element

High fuel consumption:

* Restriction air filter/cleaner or induction system

* Fault in atomisers or atomisers of an incorrect type
* Faultin cold start system

* Wrong type or grade of fuel used

* Restricted movement of engine speed control

* Restriction in exhaust pipe

* Engine temperature is too low

* Incorrect valve tip clearances

Black exhaust smoke:

* Restriction air filter/cleaner or induction system

* Fault in atomisers or atomisers of an incorrect type
* Fault in cold start system

* Wrong type or grade of fuel used

* Restriction in exhaust pipe

* Engine temperature is too low

* In correct valve tip clearances

* Engine over load

Blue or white exhaust smoke

* Wrong grade of lubrication

* Faultin cold start system

* Heavy blue smoke — caused by lubricating oil

Passing the piston due to:

Stuck, worn or broken rings. Worn cylinder bore Overfull oil
sump

* Engine temperature is too low

* White smoke- generally as a result of water entering the
cylinder.

The engine knocks:

* Faultin fuel lift pump

* Fault in atomisers or atomisers of an incorrect type
* Wrong type or grade of fuel used

* Faultin cold start system

* Engine temperature is too high

* In correct valve tip clearances



[2. ALTERNATOR DESCRIPTION

12.1. General

The alternator fitted on the generating set is of the brushless
self-excitation type which eliminates the maintenance associated
with slip rings and brushes. The control system, consist of an
automatic voltage regulator, protective circuits.

[2.2. Construction and Components

The stator core is produced from insulated low loss electrical
grade sheet steel laminations. These are built and welded
under a fixed pressure to give an extremely rigid core to
withstand vibration and load impulses. The complete wound
stator is, after impregnation, pressed into the frame and pinned
into position,

The rotor assembly, which comprises the altemator rotating
field systems, the exciter rotating diode system and the cooling
fan. The complete rotor assembly is dynamically balanced to
ensure vibration-free running.

At the drive end of the rotor assembly a cast-aluminum
centrifugal fan draws cooling air through screened covers at
the non drive end and discharges it through similar side
mounted covers at the drive end.

12.3. Operation

The electrical power produced by the generating set is derived
from a closed loop system consisting principally of the exciter
rotor the man revolving field and the automatic voltage regulator
(see Figure 12.1)

The process begins when the engine starts to rotate the
internal components of the alternator. The residual magnetism
in the main rotor produces a small alternating voltage (AC)
in the main stator. The automatic voltage regulator rectifies
this voltage (converts it to DC) and applies it to the exciter
stator.

This DC current to the exciter stator creates a magnetic field
which in tumn, induces an AC voltage in the exciter rotor. This
AC voltage is converted back to DC by the rotating diodes.

When this DC voltage appears at the main rotor, a stronger
magnetic field than the original residual field is created which
induces a higher voltage in the main stator. This higher voltage
circulates through the system inducing an even higher DC
voltage back at the main rotor. This cycle continuous to build
up the voltage unit it approaches the proper output level of
the generating set. At this point the automatic voltage regulator

begins to limit the voltage being passed to the exciter stator
which, inturn, limits the overall power output of the alternator.
This build-up process takes place in less than one second.

[2.4. Automatic Voltage Regulator
The Automatic Voltage Regulator (AVR) maintains a no load
to full load steady state voltage to tight tolerances. The AVR
has a volt/herz characteristic which proportionally reduces the
regulated voltage at reduced speeds.

[2.5. Insulation Test:

Before starting the generating set after installation, test the
insulation resistance of the windings. The Automatic Voltage
Regulator (AVR) should be disconnected and the rotating
diodes either shorted out with temporary links or disconnected.
Any control wiring must also be disconnected.
A 500 V Megger or similar instrument should be used.
Disconnect any earthing conductor connected between neutral
and earth and megger an output terminal to earth. The insulation
resistance should be in excess of | MQ to earth. Should the
insulation resistance be less than | M€ the winding must be
dried out.
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Figure.12.1. Alternator, operating principles block schematic

diagram



[3.Meccalte Alternator Troubleshooting

Symptom Possible Cause

Corrective Action

Blown fuse
Alternator does not excite

Insufficient residual voltage
No residual voltage

Replace fuse

Increase speed by 15 %.

For an instant apply on the (+) and (-)
terminals of the electronic regulator a
|2V battery with 30 ohm resistor in
series respecting the polarities.

After being excited alternator does

no excite

Connections are interrupted

Check connection cables as per
attached drawings.

Low voltage at no load
Winding failure

Voltage potentiometer out of setting
Invention of protection.

Reset voltage
Check engine speed
Check windings

High voltage at no load
Igh voltage at no loa Failed regulator

Voltage potentiometer out of setting

Reset voltage potentiometer

Substitute regulator

Lower than rated voltage at load ‘
Failed regulator

Voltage potentiometer out of setting
Intervention by protection

Rotating bridge failure

Reset voltage potentiometer

Current to high, power factor lower
than 0,8; speed lower than 4% of rated
speed

Substitute regulator

Check diodes, disconnect cables.

Higher than rated voltage at load
igher than rated voltage at loa Failed regulator

Voltage potentiometer out of setting

Reset voltage potentiometer
Substitute regulator

Unstable voltage

Speed variation in engine
Regulator out of setting

Check regularity of rotation
Regulate stability of regulator by acting
on stability potentiometer.

4. STORAGE
Long term can have detrimental effects on both the engine
and alternator. These effects can be minimized by properly
preparing and storing the generating set.
[4.1. Storage
- Store the generator in a dry, frost-free room which is well
ventilated.
- Run the engine regularly, eg. Once a week, until it is warmed
up. If this is impossible, extra

precautions must be taken:
- Consult the engine’s operator manual.

- Remove the battery. Store it in a dry, frost-free room. Keep
the battery clean and its terminals lightly
covered with petroleum jelly. Recharge the battery regularly.

- Clean the generator and protect all electrical components

against moisture,

- Stick sheets of VCI paper with adhesive tape on the

bodywork to close off all openings.

- Wrap the generator, except the bottom, with a plastic bag,
If possible use space heaters to keep the windings dry.



14.2. Alternator Storage:

When an altemator is in storage, moisture tends to condense
in the windings. To minimize condensation, store the generating
set in a dry storage area. If possible use space heaters to keep
the windings dry.

14.3. Battery Storage:
While the battery is stored, it should receive a refreshing
charge every 8 weeks up to a fully charged condition

14.4. Preparing for Operation After Storage
Before operating the generator again, remove the wrapping,
VCl paper and check the generator thoroughly (go through
the checklist “6. Before starting™).

- Consult the engine’s operator manual.

- Check that the insulation resistance of the generator exceeds
5M.

- Reinstall and connect the battery, if necessary after being
recharged.

- Submit the generator to a test run.

After removing the generating set from storage, perform an
insulation check as discussed in Section 12.5.

I5. GENERAL PRECAUTIONS ABOUT WARRANTY
DEAR AKSA GENERATING SET OPERATOR,
PLEASE TAKE CARE TO THE FOLLOWING ORDER TO
PREVENT THE GENERATING SET WARRANTY TO
BECOME INVALID BEFORE THE TERMINATION OF THE
WARRANTY PERIOD AND TO ENSURE TROUBLE-FREE
OPERATION OF THE GENERATING SET WITH A LONG
LiFE!

. MAINTENANCE AND REPAIR WORKS WILL NOT
BE COVERED BY THE WARRANTY CERTIFICATE,
INVOICE OR DELIVERY CERTIFICATE OF THE
GENERATING SET 1S SUBMITTED.
+  THEWARRANTY OF THE GENERATING SET WILL
BECOME INVALIDE IN CASE OF ANY INTERVENTION
OF ANY PERSON OTHER THAN AUTHORIZED AKSA
SERVICES OR BY PRIOR WRITTEN APPROVAL FROM
AKSA POWER GENERATION ON THE GENERATING
SET FOR ANY REASON.
. CONTROL AND MAINTENANCE WORKS
INDICATED IN THE PERIODICAL MAINTENANCE
SCHEDULE AND THE OPERATING MANUAL MUST BE

CARRIED OUT COMPLETELY AND TIMELY THE FAILURES
DUE TO INCOMPLATE OR UNTIMELY MAINTENANCE
ARE NOT COVERED BY THE WARRANTY.
. GENERATING SET SHOULD BE MOUNTED AS
INDICATED IN THE OPERATING MANUAL OTHERWISE,
THE PROBLEMS WHICH ARE LIKELY TO OCCUR WILL
NOT BE COVERED BY THE WARRANTY CUSTOMER IS
RESPONSIBLE FOR THE FAILURES WHICH ARE LIKELY
TO OCCUR IN CASE THAT THE DIESEL OIL USED
CONTAINS DIRT OR WATER.

+  THE OIL TYPE INDICATED IN THE OPERATING
MANUAL SHOULD BE USED IN THE ENGINE
OTHERWISE, THE FAILURES WHICH ARE LIKELY TO
OCCUR WILL NOT BE COVERED BY THE WARRANTY.
. BATTERIES WILL NOT BE COVERED BY THE
WARRANTY IF THEY ARE SUBJECTED TO BREAKAGE,
EXCESSIVE ACID FILL OR HARDNING BY LEAVING
UNCHARGED.

*  GENERATING SETS, NEVER START OR STOP THE
DIESEL ENGINE WHEN THE GENERATING SET IS UNDER
LOAD. ENGINE SHOULD BE STARTED AND STOPPED
AFTER LOAD IS DISCONNECTED AND THE
GENERATING SET IS AT IDLE CONDITION. OTHERWISE,
THE VALVES CAN BE SEIZED, THE VOLTAGE
REGULATOR, TRANSFORMER AND DIODES CAN BE
BROKEN DOWN. THESE CONDITIONS ARE NOT
COVERED WARRANTY.

. OUR COMPANY DOES NOT TAKE THE
RESPONSIBILITY OF THE DAMAGES ON THE MAINS
SUPPLY CONTACTOR OF THE AUTOMATIC
GENERATING SETS DUE TO OVERCURRENT, LOW OR
HIGH VOLTAGE.

+  NEVER REMOVE THE BATTERY TERMINALS WHILE
THE GENERATING SET IS IN USE. EVEN A MOMENT OF
DISCONNECTION CAN CAUSE A DAMAGE ON THE
ELECTRONIC CLOSING RELAY OF THE CHARGE
ALTERNATOR AND ON THE ELECTRONIC ENGINE
SPEED CONTROL CIRCUIT THESE CONDITIONS ARE
NOT COVERED BY THE WARRANTY.

+  FAILURES DUE TO OVERLOAD AND UNBALANCED
LOAD IN EXCESS OF THE GENERATING SET POWER
(SUCH AS ALTERNATOR AND CONTACTOR FAILURES)
ARE NOT COVERED BY THE WARRANTY.



*  WHEN THE MANUAL GENERATING SET IS STARTED
UP, IT SHOULD BE WARMED BY OPERATING AT IDLE
FOR 5 MINUTES . WHEN STOPPING THE DIESEL ENGINE,
[T SHOULD BE UNLOADED AND THEN CONTINUED
TO BE OPERATED FOR COLOLING FOR 10 MINUTES
BEFORE STOPPING. OTHERWISE PROBLEMS WHICH
ARE LIKELY TO OCCUR WILL NOT BE COVERED BY
THE WARRANTY

* WARRANTY PERIOD IS | YEAR BEGINNING FROM
THE PURCHASE DATE.

Authorized Service Dealer may perform warranty repairs.
Most warranty repairs are handled routinely, but sometimes
requests for warranty service may not be appropriate. For
example, warranty service would not apply if equipment
damage occurred because of misuse, lack of routine
maintenance, shipping, handling, warehousing or improper
installation. Similarly, the warranty is void if the manufacturing
date or the serial number on the equipment has been removed
or the equipment has been altered or modified. During the
warranty period, the Authorized Service Dealer, at its option,
will repair or replace any part that, upon examination, is found
to be defective under normal use and service. This warranty
will not cover the following repairs and equipment:
* Normal Wear: Power Equipment and engines, like all
mechanical devices, needs periodic parts and service to perform
well. This warranty does not cover repair when normal use
has exhausted the life of a part or the equipment.
* Installation and Maintenance: This warranty does not apply
to equipment or parts that have been subjected to improper
or unauthorized installation or alteration and modification,
misuse, negligence, accident, overloading, over speeding,
improper maintenance, repair or storage so as, in our judgment,
1o adversely affect its performance and reliability. This warranty
also does not cover normal maintenance such as adjustments,
fuel system cleaning and obstruction (due to chemical, dirt,
carbon, lime, and so forth).

+ Other Exclusions: This warranty excludes wear items such
as oil gauges, o-rings, filters, fuses, or spark plugs, etc., or
damage or malfunctions resulting from accidents, abuse,
modifications, alterations, or improper servicing or freezing
or chemical deterioration. Accessory parts are excluded from
the product warranty. This warranty excludes failures due to
acts of God and other force majeure events beyond the
manufacturers control.
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AKSA JENERATOR YETKILi SERVIS NOKTALARI
|

iISTANBUL AVRUPA YAKASI

AVCILAR
MUSTAFA KEMAL PASA MAH. YILDIRIM BEYAZIT CAD. DEMET SOK. NO:132 AVCILAR/ISTANBUL
T:0212 428 66 66 PBX F:0 212 423 22 22

BAGCILAR
ORTAK BOLGE (GOKSU) FATIH, ZEYTINBURNU, GAZIOSMANPASA, EYUP
MERKEZ MAH. ATATURK CAD. NO:24 YENIBOSNA T:0212 630 79 80/0212 630 79 98

5 KAGITHANE 5
CAGLAYAN MAH. KAGITHANE CAD. NO:93 KAGITHANE
T:0212222 13 38 PBX F:0212210 08 81

KARAKOY
NECATIBEY CAD NO.74 KARAKOY / ISTANBUL T: 0212 251 92 48 - 293 07 32 - 33 F: 0212 251 92 64
DOLAPDERE SAN. SiT. 13.ADA NO:9 iKITELLi T: 0212 671 35 48 - 49 F: 0212 671 35 41

: ~ SEFAKOY L
YESILOVA MAH. DILEK SOK. NO:2 KUCUKCEKMECE
T:0212 425 65 80 (3 HAT) F:0212 425 65 84

ISTANBUL ANADOLU YAKASI

PR . KADIKOY . P
ESKi USKUDAR YOLU CAD. MEZARLIK SK. NO:4 ICERENKOY
T:0216 469 58 58

PENDIK
AYDINEVLER ASIK VEYSEL SOK. AK PLAZA NO:24 KUCUKYALI/MALTEPE
T:0216 489 68 68 PBX F:0216 489 21 60

ISTANBUL DISI SERVIS NOKTALARI

ANKARA GAZIANTEP
CETIN EMEC BULVARI 2.CAD. 1309 SK. NO:7/A OVECLER FATIH MAH. FEVZI CAKMAK BULVARI NO: 152 SEHITKAMIL
T:0312 472 71 71 F:0312 472 76 01l T:0342 321 39 59 F:0342 32| 37 67
ADANA iZMiR
TURHAN CEMAL BERIKER BUL. MERKEZ CAD. KAZIM DIRIK MAH. YENIYOL ANKARA CAD.
ADANA i$ MERKEZI A BLOK NO:24/27 YESILOBA SEYHAN NO:75 BORNOVA
T:0322 428 |1 61 PBX F: 0322 428 15 40 T:0232 461 82 82 F:0232 462 24 63
ANTALYA KAYSERI
YESILOVA MAH. ASPENDOS BULVARI 196-1 OSMAN KAVUNCU CAD. SOYLUM APT. NO:185/A
T:0242 322 16 88 — 322 91 88 F:0242 322 97 55 MELIKGAZI T:0352 336 17 42-43 F: 0352 336 17 40
BODRUM DIYARBAKIR
ATATURK BUL. BEYLIKKIRLARI MEVKIi URFA YOLU I. KM. DR. SITKI GORAL CAD.
BALKANOGLU-2 I$ MERKEZI G-BLOK NO:I KONACIK VELAT 3 APT.ALTI NO:I
T:0252 358 70 30 F: 0252 358 70 25 T:0412 238 04 44 PBX F:0412 238 10 1|
BURSA MARMARIS
NILUFER TiC. MRK. ALAADDINBEY MAH. 70 SK. DATGA YOLU CAD. NO:14/B
NO:30/A NILUFER T:0252 413 58 93 F: 0252 413 85 93
T:0224 443 53 15-16-17-18 F:0224 443 53 |5
TRABZON
- DENizLi YAVUZ SELIM BULVARI MANOLYA SITESI NO:281
IZMIR ASFALTI NO:56 GUMUSLER T:0462 230 10 60-61 F: 0462 230 10 64

T:0258 371 71 10/372 08 44 F:0258 372 09 46



ALGERIA

Aksa Algeria

Chemin du Parc d'Attraction
Cooperative El Baraka No: 417 Tixerain
Bir Moruad Rais / Alger

T :+21321402672

F :+213214027 94

e-mail: aksaalgeria@aksa.com.tr

KAZAKHSTAN

Aksa Kazakhstan Ltd.

M54-6 Abdullinyh Str.

Corner of Tole Bi Str.

Almaty - Kazakhstan

T :+7727 250 67 31/ 250 67 41
F :+ 772725067 91

e-mail: aksa@arna.kz

U.AE.

Aksa Middle East FZE

Post Box:18167 Warehouse
No.RAQ8 / LCO7

Jebel Ali Free Zone - Dubai
T :+ 97148809140

F :+ 97148809141
e-mail: sales@aksa.ae

BRANCH OFFICES & WAREHOUSES

CHINA

Aksa Power Generation
(Changzhou) Co. Ltd.

Export Processing Zone

Xinzhu Road, Plant A1 - A2,
Changzhou / China

T :+86(0)519 85150 205

F :+86(0)519 85150 130

e-mail: aksa@aksapowergen.com

RUSSIA

000 AKCA

107031, Petravka, 27
Moscow - Russia 7108862
T :+ 7495 71088 62

F :+ 7495 6415200
e-mail : info@aksarussia.ru

UNITED KINGDOM
Aksa International (UK) Ltd
Unit 6, Pine Court Walker Road,

Bardon Hill Coalville Leicestershire,

LE67 ISZ U.Kingdom

T :+ 44 (0) 1530 837 472

F :+44(0) 1530519 577
e-mail: sales @aksa-uk.com

IRAQ

Aksa Power Generation (Irag)
English Village House
No:353 Arbil / Iraq

T : +964(0) 771 199 18 56
e-mail: hakant@aksa.com.tr

SINGAPORE

Aksa Far East(Pte.) Ltd.

94 Tuas Avenue 11

639103 Singapore

T :+ 65 6863 2832

F :+ 6568630392 - 6863 2956
e-mail: aksafe@aksafareast.com.sg

VIETNAM

Aksa Vietnam

43 Le Thi Hong Gam,

Dist. 1, HCM City - Vietnam
T :+84839147014
F:+84839147015
e-mail: apd@aksa.com.tr
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JENERATO

AKSA JENERATOR SANAYIi A.S.

C€

DECLARATION OF CONFORMITY
AT - UYGUNLUK BEYANI
Uretici f Manufacturer : AKSA Jenerator San A 3.
Adres / Adress : Gillbahar Cd. 1.50kak, Giinesgli 34212 istanbul / Tiirkiye
Uriin Kodu ! Product Code  : ... S ———
Uriin Agiklamasi : Otomatik Tip Kabinli Jenerator
Froduction Description Automatic Generator With Canopy

Deklerasyon / Declaration

AKSA Jeneratdr San. A.S olarak, yukanda bilgileri verilmis olan driinlin asagidaki Awvrupa Birligi
direktiflerine, standartlara ve bunlann gerektirdigi sartlara uygun eldugunu beyan ederiz.

On behalf of AKSA Jeneratdr San. A S, We declare that above information in relation on the supply/manufacture of
ifiis in product is in canformity with the below stated standarts, EC directives and provisions of them.

Avrupa Birligi Direktifleri / EC Directives

2006/42/AT : Makine Emniyeti Yanetmeligi
2006/42/EC » Machinery Safety Directive

2004/108/AT : Elektromanyetik Uyumluluk Yonetmeligi
2004/108/EC : Electromagneatic Compafitilifty Direciive

2006/95/AT : Algak Gerilim Ydénetmeligi
2006/95/EC : Low Voltage Directive

Standartlar / Standarts

TS EN IS0 12100-1:2007 : Makinelerds Givenlik - Temel Kavramlar, Tasanm igin Genel Prensipler -Balim 1: Temel Terminalaji, Met.
ENISO12100-1:2083  © Salefy of Mactunery - Basic Concepls, General Pringiples For Design-Part 1; Basic Temmnciogy, Methodaiogy

TS EM IS0 12100-2:2007 - Makinelerde Givenlik - Tomal Kavramlar, Tasanm lgin Genel Pransipler -Balim 2: Taknik Pransiplar
ENISO 12100-2:200%  : Safety of Machinory - Basic Concapts, Genaral Principlos For Design-Fart 2: Technical Proncigios

TS EM 614-1 : Makinelerde Glvenlik-Ergonomik Tasanm Prensipleri-Balim 1:Teminoloji ve Genel Prensipler
EN G14-1:2006 : Sglely of Machinery-Ergonornie Degsign Concigfes-Cart 1-Terninaiogy And General Principles

TE EN B0204-1 : Makinalerde Govenlik - Makinalerin Elekink Teghizat - B&iGm 1: Genel Kurallar
EN 60204-1:2008 = Bafoty of Machinory-Efactrical Equipmant OF Machinas Geroral Requirameantis

TS EN 12601 : Gidip Gelmeli lgten Yanmal Mator Tahrikli Janeratsr Gruplan- Govenlic
EN 12601:2007 ¢+ Aocipracating Intermal Combustion Engine-Driven Generaling Sats-Saicdy

TE EM IS0 14121 -1 : Makinzlerde Guwenlik- Risk deferdendirmeai - BAlom 1: Prensipler
ENISO 14121-1 : Salely of Machirery-Rish Assessment-Part 1: Prnciples

TS EN B1000-4-2:2009  Elektromanystik Uyumiuluk (EMLI-Balim £-2: Denay ve Dlcme Teknikleri -Elektrostatik Bogalma Badisiklik Daneyi
BS EN 6100=4-2:2008  : Olsctiomagnatic Cmpatibiity (EMC). Tasting And Measurament Techniquas. Electrostaric Discharge immonity Tesr

TS EN 61000-4-6:2009  : Elektromanyetik Uyumluluk (EME)- Bolum 4-6: Dengy ve Oleme Tekniklar- Radyo Frekans Alanlarnin Meden
Oldudu Ternash Rahatsizliklara Kargl Bag skl

BS EN GTO00-3-6:2000 : Blaslromaaratic Cormpatibility (EMC), Testing And Measoremen! Techmigues, lmmwumily 10 Condueted (isurbans
fncfuced By Raio-Frequency Flalds

Yayim / {ssued by : AKSA Jeneratdr San. A.S
Yer-Tarih / FPlace-Date : istanbul -

Firma Adina Yetkili : Mustafa KUGUKBAS
Name of Authorized Representative
Unvan / Title : isletme Midiirii

imza / Signature




JENERATOR

AKSA JENERATOR SANAYIi A.S.

C€

DECLARATION OF CONFORMITY
AT — UYGUNLUK BEYANI

Uretici f Manufacturer : AKSA Jenerator San.AS.
Adres / Adress : Gilbahar Cd. 1.Sckak, Giinegli 34212 istanbul / Tiurkiye
Uriin Kodu / Product Code &+ ... ... S

Uriin Agiklamasi : Otomatik Tip Agik Jenerator
Froduction Description Automatic Generator With Qut Cancpy

Deklerasyon / Decilaration

AKSA Jeneratér San. AS olarak, yukanda bilgileri verilmis olan firlinlin asagidaki Avrupa Birligi
direktiflerine, standartlara ve bunlann gerektirdigi gartlara uygun oldugunu beyan ederiz.

On behalf of AKSA Jeneratér San. A 5, We daclare that above information in relation on the supply/manufacture of
this in product is in canfarmify with the below siated standarts, EC directives and provisions of them.

Avrupa Birligi Direktifleri / EC Directives

2006/42/AT : Makine Emniyeti ¥ &netmeligi
2006/42/EC : Machinery Safety Directive

2004108/AT : Elektromanyetik Uyumluluk Yonetmeligi
2004108/EC : Electromagnetic Compatibility Direclive

2006/95/AT : Algak Gerilim Ydnetmeligi
2006/96/EC : Low Voltage Directive

Standartlar / Standarts

TS EN IS0 12100-1:2007 : Makinelerde Givenlis - Temel Kavramilar, Tasanm igin Genel Prensipler -Bélim 1: Ternel Terminaloji, Met.
ENISO 12100-1:2003 - Salely of Machinery - Basic Concepls, General Pringipies For Design-Parf 1: Basie Terminoloomy, Wethodology

TS EN IS0 12100-2:2007 : Makinelerde Guvanlik - Temal Kawramilar, Tasanm lgin Genel Prensiplar -Balum 2: Taknik Pransiplar
ENISO 12100-2:200%  : Safcly of Machinary - Basic Concapts, Genaral Prnciplos For Dosign-FPart 2; Technical Panciplas

TS EN 614-1 : Wakinelerde Glvenlik-Ergonomik Tasanm Frensiplen-Bolum 1. Teminola)l ve Gensl Frensipler
EN G74-1: 2006 : Saleiy of Machirery-Ergonarmic Design Bangipies-Fan 1-Temmimoicgy And General Brnciples

T& EN 602041 : Makinelerde Givenlik - Makinelerin Elektrik Teghizat - Bélim 1: Genel Kurallar
EN g0244-1:2008 : Safaty of Machinany-Electrical Equipment OF Machines Garearal Reguiremeants

TS5 EN 12601 + Gidip Gelmeli lgten Y¥anmall Maotor Tahiikli Janeratsr Gruplarn- Govenlik
EN 12601:2007 ¢ Reciprocating intemal Combuslion Engine-Oriven Generaling Sols-Safofy

TS EN ISO 14121 -1 : Makinelerde Guvenlik- Risk dederlendirmeasi - Bdlum 1: Prensipler
ENISO 14121-F : Salely of Machinery-Rish Assessmend-Can 1: Prncigles

TS EN 61000-4-2-2008  :-Elsktromanyatik Uyumluluk (EMLU-Balim 4-2: Denay ve Olgme Teknikler -Elakirostatik Bogalma Bagisklik Danssyi
BS EN §1000-4-2:2008  :Clactromagnatic Cmpatiility (EMC). Testing And Measurament Technigues. Elecirastatic Dischargs immonity Tast

TS EM 61000-4-6:2009  : Elektromanyetik Uyumilsluk {EMG)- BSIOm 4-8: Denay ve Qlome Tekniklan- Radyo Frekans Alanlannin Meden
Oldugu Termash Rahatsizliklara Karg) Bagisiklik

B5 EN &1000-4-6:2000 : Electromagnelic Cormpatibiity (EMC), Testing And Measuremen! Techrigoes, fmmunily o Conducted Dsurbanc
frduced By Radho-Freguency Frelds

Yayim f fssued by : AKSA Janeratér San. AS
Yer-Tarih f Flace-Date : istanbul -

Firma Adina Yetkili : Mustafa KUGUKBAS
Naime of Authonzed Representalive
Unvan / Title : Igletme Midiri

imza { Signature :
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IMALATCI VEYA ITHALATCI FIRMANIN

Unwvam
Adres]

Telefon
Teletax

FIRMA YETKILISININ

Imzas ve Kagesi
MALIN

Cinsi

Markasi

Muodeh

Seri No

Teshm Tarihi ve Yon
Azami Tamir Siiresi
Grtrantl Stiresi

SATICTI FIRMANIN
Unvam
Adresi

Tel-Telelux

Tatura Tarih ve No

: AKSA JENERATOR SANAYT ANONIM STRKETI

: JENEFRATOR

Gitlbahar Cad. 1. Sok. 34212
Qﬂ:ﬂm: ! .Hm._.PZI UL
(0212) 478 66 66 (phx)
(0212) 550 53 38

AKSA JENERATOR

015 GUNU
2 (KD YIL

TARIH - IMZA - KASE

l

GARANTI SARTLARI

- Garanti stiresi malm teslim tarihinden itibaren baglar ve 2 (iki) yildir .

2- Wahn bitin parcalar dabil almak feere tamann Armamizan garantisi

J

kapsamindadir.

- Maulin garambi slirest igerisinde anzsalanmas durumunda, tmirde gegen siire
garanti siiresine eklenic Mahin tamir siiresi en fazla 3 (owez) is giiniddiir,
Bu siire mala iliskin arizanin servis istasyonuna, servis istasyonunun olmamast
durumundda, ol salieisy, bayi, scentas, emsileibiis, ihalalgs: veya
imalateisindan birisine bildivin tarihinden itibaren baglar, Sanayi
malinin arzasinin 15 is eiinii igerisinde giderilmemesi halinde, imalatg!
vewd ithalatgn; malin tamin tamamlamneaya kadur, benzer Geelliklere suhip
bagka bir sanayi mahm tikcticinin kolammnna gahsis cimek sorundadir,

4- halin garanti stiresi igerisinde, gerek malzeme ve iscilik gerelse montaj

3

hutalanndan dolayr engalanmas: halinde, 1gcilik masrah,defigtnilen parga
hedeli va da hagka herhangi bir ad alonda hichir deret talep etrmeksizin
vapilacaktir.

- Tketicinin onanm hakkim kullanmasing rafmen mahn,

¢ Tiiketiciyve teslim tarihinden itibaren belirlenen garanti siiresi iginde kalmak
Kaydiylu bir y1l igerisimde, ayin arsayt ikiden Faela lekrarlamas: veya farklh
artzalarn divriten fazla ortava cilomas: sonuew, maldan yararlanamamasinin
siireklilik kazanmasi,

o Tamirl igin pereken azami strenim aynas,

» Firmanmn servis istasyonunun meyeut olmamast halinde sirasiyla; saner,
bavii, acentast, temsilciligl, ithalatgisi veya imalatgisi-tireticisinden birisinin
dilzenlevecell raporla anzanm tanirinin mdimkin bulunmadifino belifenmest,
dururnlarninda tiikelict mahm feretsiz degistrilmesing, bedel tadesi veya ayip
araninda bedel indirimi talep edehilir.

- Malin kullinma klavuzunda yer alun hususlara aykin kullamlomasmdan.

7

kaynaklanan arzalar garanti kapsarm digindadie

- Garanti belgesi ile ilgili olarak ¢ikabilecek sorunlar icin Sanayi ve Ticaret
Bakanhjn, Tiketicinin ve Rekabetinin Korunmasn Genel Midirligi® ne
hasvarahiliclier.

Mot : Servisin Midahalesi sirasinda miisteri tarafindan bu belge veva tatura ibraz

edilmek rorundadir.






Genel Mudurluk / Head Office I

TURKIYE / TURKEY

Gulbahar Caddesi 1.Sokak
34212 No:2 Giinesli - istanbul
T:+ 90212 478 66 66
F:+90212 6575516

e-mail: aksa@aksa.com.tr

Aksa Servis / Aksa Service

TURKIYE / TURKEY

Murat Bey Beldesi,

Guney girisi Cad. No: 8

34540 Gatalca / ISTANBUL

T :+90212887 1111

F :+90212887 1020

e-mail: info@aksaservis.com.tr

Aksa Kiralama / Aksa Rental

TURKIYE / TURKEY

Murat Bey Beldesi,

Giney girisi Cad. No: 8

34540 Catalca / ISTANBUL

T :+90212 8871212

F : +90212 8871525

e-mail: aksakiralama@aksakiralama.com.tr

BAE. /UAE.

Aksa Middle East

Post Box. No:18167 Jebel Ali Free Zone
Dubai - United Arab Emirates

T . +97148809140

F . +97148809141
e-mail:sales@aksa.ae

Fabrikalar / Factories |

TURKIYE / TURKEY
Tasocag! Yolu No:22
Mahmutbey Bagcilar
ISTANBUL

T : +90212 446 43 01

F : +90212 446 4300
e-mail: aksa@aksa.com.tr

CIN / CHINA

Export Processing Zone

Xinzhu Road, Plant A1-A2,
Changzhou/China

T : +8651985150205

F: +8651985150130
e-mail: aksa(@aksapowergen.com

™ kazanci HoLpING

www.aksa.com.tr
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