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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.

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

This operating and maintenance 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, operation and maintenance

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 Jeneratdr does not assume responsibility for possible errors.

Aksa Jenerator reserves to make changes without prior notice.
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I. INTRODUCTION

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, 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 Power
Generation equipment. It is the responsibility of management
to appoint operators with the appropriate training and skill
for each category of job.

Skill level | : 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: Specialist from the manufacturer
This is skilled specialist sent by the manufacturer or its agent
to perform complex repairs or modifications 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-original 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.

Failure to follow the instructions, procedures, and safety
precautions in this manual may increase the possibility of

accidents and injuries.

Do not attempt to operate the generating set with a known

unsafe condition.

If 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.

Disconnect the battery negative () lead prior to attempting

any repairs or cleaning inside the enclosure.

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

or other requirements.

2.2. INSTALLATION, HANDLING AND TOWING
Chapter 4 and |12 of this manual covers procedures for
installation, handling and towing of generating sets. That chapter
should be read before installing, moving and lifting the generating
set or towing a mobile set. 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.

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.

Ensure that the lifting rigging and
supporting structure is in good condition and has a capacity

suitable for the load.

Keep all personnel away from the generating set when it

is suspended.

2.3.FIREAND 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 should be cleaned up immediately.

I Never store flammable liquids near the engine.

I Do not smoke or allow sparks, flames or other sources of
ignition around fuel or batteries.
Fuel vapors are explosive. Hydrogen gas generated by

charging batteries is also  explosive.



! Never store flammable liquids near the engine.
I Do not smoke or allow sparks,

flames or other sources of ignition

around fuel or batteries.

Fuel vapors are explosive.

Hydrogen gas generated by charging

batteries is also  explosive.

ITurn 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 T
. . L]
the generating set with any i
known leaks in the
G A

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

! Do not attempt to operate the generating set with the safety
guards removed. While the generating set is running do not
attempt to reach under or around the guards to do maintenance

2R

Attention: Some moving parts cannot be seen clearly when

or for any other reason.
! Keep hands, arms, long hair, loose
clothing and jewelers away from

pulleys, belts and other moving parts.

the set is running.

! If equipped keep access doors on

enclosures closed and locked when

not required to be open.
! Avoid contact with hot oil, hot coolant, hot exhaust gases,

hot surfaces and sharp edges and corners.

! Wear protective clothing including gloves and hat when
working around the generating set.

! 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

! 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.

! Do not wear clothing that has been contaminated by fuel

or lube oil.

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

! The generating set should be shutdown with the
battery negative (-) terminal disconnected prior to
attempting to connect or disconnect load connections.
! Do not attempt to connect or disconnect load
connections while standing in water or on wet or soggy

ground.

! 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.

! 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.

! 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.
! 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.
! 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.
! If victim is breathing, turn the victim clear of the
conductor, preferably using insulated material such as
dry wood.

! 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

e Pinch the victim's nose firmly.

o Take a deep breath and seal your
lips around the victim's lips.

o Blow slowly into the mouth

watching for the chest to rise.
e Let the chest fall completely.
Give breaths at a rate of 10 per minute.
o If the victim must be left to get help, give 10 breaths
first and then return quickly and continue.
e 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 -1. T P
o Call or telephone for medical help. f7™ -H /
o Give two breaths and start chest | 5\.@&“

compression as follows:

e Place heel of hand 2 fingers breadth above

ribcage/breastbone junction.
e Place other hand on top and

interlock fingers.

o Keeping arms straight, press down 4-5 cm at a rate

of |5 times per minute.
o Repeat cycle (2 breaths and

|5 compressions) until medical

helps takes over

e If condition improves, confirm
pulse and continue with breaths.
Check for pulse after every [0 breaths.
e When breathing restarts, place the

victim into the recovery position described below.

3.6. Recovery position

e Turn the victim onto the side.

o Keep the head tilted with the jaw
forward to maintain the open
airway.

o Make sure the victim cannot roll
forwards or backwards.

o Check for breathing and pulse regularly. If either stops,
proceed as above.

WARNING

! Do not give liquids until victim is conscious.

3. GENERAL DECRIPTION

3.1. Generating Set Description and Identification
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 (i.e. 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 (Item 1)
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.

AC series generating sets are an Atternating 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 230/220V  in line-to-neutral mode
and 400/440V in line-to-line mode.The AC series generating

set is driven by a water-cooled diesel engine.

3.2. Generating Set Main Parts

Figure 3.2. Typical generating set configuration

3.2. Generating Set Main Parts

No Description

| Aksa generating set data plate
Diesel engine

Air fitter

Radiator

Alternator

Terminal box

Base frame

© N o U W

Control Panel



3.3. Diesel Engine

The diesel engine powering the generating set (ltem 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 and camshaft in block orV- type, according to the
type.

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 24 volts DC, negative
ground/earth. This system includes an electric engine
starter; a battery (item 4) and a battery charging
alternator. For 24 volt system two lead-acid batteries
are 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 4) 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. (Item 5) Fine tuned to
the output of this generating set. Mounted on top of

the alternator is a sheet steel terminal box (item 6)

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 7).
This base frame includes a fuel tank 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
piping and to the overflow piping containing fuel from
the injector drain. High power gen-set's fuel tankis

separate from gen-set.

3.9. Vibration Isolation

The generating set is fitted with vibration isolators
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.

[t is important to note that the turbocharger nozzles
must be always free of loads. Stainless steel exhaust
compensator 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 525°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.
[t 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 15 of this manual provides detailed
information on these systems and will aid in identification

of the control system fitted on the generating set.
4.INSTALLATION, HANDLING AND STORAGE

4.1. General

Once the size of the generating set and any associated
control systems or switchgear have been established,
plans for installation can be prepared. This section
discusses factors important in effective and safe installation

of the generating set.

4.2. Canopies

Installation and handling is simplified when the generating
set has been equipped with a canopy. The canopy also
gives protection from the elements and protection from

unauthorized access.

4.3. Moving the Generating Set
The generating set base frame is specifically designed
for ease of moving the set. Improper handling can

seriously damage components.

Using for a forklift, the generating set can be lifted or
carefully pushed/pulled by the base frame directly with

fork. Always use wood between forks and the base

frame to spread the load and prevent damage.

Figure 4.1. Lifting generating set by using a winch

Warning

Never lift the generating set by attaching to the engine

or alternator lifting lugs.

Ensure the lifting rigging and supporting structure is

in good condition and is suitably rated.

Keep all personnel away from the generating set when

it is suspended.

If the generating set is going to be lifted, it should be
lifted by the lifting points fitted on canopied sets and

most open sets.

4.4. Location
In order to start to consider the possible layouts for a
site, the following criteria must first be determined:
- The total area available and any restrictions
within that area (i.e. buried or overhead services)
- A forced ventilation system is required for the
equipment, which draws sufficient cooling and aspiration
air into the room at the back of the alternator and
discharges the air from in front of the engine. Dependent
upon the layout of the building, it may be necessary to
install additional ductwork to achieve the airflow required..
- The access into the building, initially for the delivery
and installation of the equipment, and afterwards for
servicing and maintenance of the equipment.
- Protection from the elements such as rain, snow, sleet,
wind driven precipitation, flood water, direct sunlight,

freezing temperatures or excessive heat.



- Protection from exposure to airborne contaminants
such as abrasive or conductive dust, lint, smoke, oil mist,
vapors, engine exhaust fumes or other contaminants.
- Protection from impact from falling objects such as
trees or poles, or from motor vehicles or lift trucks.
- Clearance around the generating set for cooling and
access for service: at least | meter around the set and
at least 2 meters headroom above the set.
- Access to move the entire generating set into the
room. Air inlet and outlet vents can often be made
removable to provide an access point. Limited access
to unauthorized personnel.

- If it is necessary to locate the generating set outside
of the building, the generating set should be enclosed
in a canopy. A canopy is also useful for temporary

installations inside or outside the building.

4.5. Base and Foundation

Note: Special foundation are unnecessary.
A level and sufficiently strong concrete floor is adequate.
The responsibility for the foundation (including seismic
considerations) should be placed with a civil or structural

engineer specializing in this type of work.

Major functions of a foundation are to:

Support the total weight of the generating set.
Isolate generator set vibration from surrounding
structures.

To support the structural design, the civil engineer will
need the following details:

- the plant's operating temperatures

- the overall dimensions of the proposed foundation
mass.

- the mounting and fixing arrangements of the  generator

bed-frame.

Concrete Foundations

The foundation will require at least seven days between
pouring the concrete and mounting the generating set
to cure. It also essential that the foundation should be
level, preferably within + 0,5° of any horizontal plane

and should rest on undisturbed soil.

The following formula may be used to calculate the

minimum foundation depth:

t = thickness of foundation in m
k = net weight of setin kg
d = density of concrete (take 2403 kg/m?)
width of foundation in (m)

length of foundation in (m)

w

The foundation strength may still vary depending on
the safe bearing capacity of supporting materials and
the soil bearing load of the installation site, therefore
reinforced gauge steel wire mesh or reinforcing bars or

equivalent may be required to be used.



Vibration Isolation

Each generating set is build as a single module with the
engine and alternator coupled together through a
coupling chamber with resilient mounting to form one
unit of immense strength and rigidity. This provides both
accuracy of alignment between the engine and alternator
and damping of engine vibration. Thus heavy concrete
foundations normally used to absorb engine vibration
are not necessary and all the generator requires is a
level concrete floor that will take the distributed weight
of the unit.

Foundation

A reinforced concrete pad provides a rigid support to
prevent deflection and vibration. Typically the foundation
should be 150 mm to 200 mm ( 6 to 8 inches) deep
and at least as wide and long as the generating set. The
ground or floor below the foundation should be properly
prepared and should be structurally suited to carry the
weight of the foundation pad and the generating set. (If
the generating set is to be installed above the ground
floor the building structure must be able to support the
weight of the generating set, fuel storage and accessories).
If the floor may be wet from time to time such as in a
boiler room, the pad should be raised above the floor.
This will provide a dry footing for the generating set
and for those who connect, service or operate it. It will

also minimize corrosive action on the base-frame.

Levelling
A poor foundation may result in unnecessary vibration
of the plant.

Connections

All piping and electrical connections should be flexible
to prevent damage by movement of the plant. Fuel and
water lines, exhaust pipes and conduit can transmit

vibrations at long distances.

4.6. Room Design Guidance Notes

4.6.1.Room size allowance

The dimensions as indicated A & B allow for good
maintenance /escape access around the generator. Ideally

you should allow a minimum distance of | meter from

any wall, tank or panel within the room.

4.6.2.

louvers

Inlet and outlet attenuators with weather

The inlet and outlet attenuators should be installed
within a wooden frame and are based on 100 mm.
Airways with 200 mm. Acoustic modules. The attenuators
should be fitted with weather louvers with a minimum
50 % free area, good airflow profile and afford low
restriction airflow access.

The weather louvers should have bird/vermin mesh
screens fitted on the inside, but these screens must not
impede the free flow of cooling and aspiration air.
The outlet attenuator should be connected to the
radiator ducting flange with a heat and oil resistant

flexible connection

4.6.3. Combustion Air Inlet

Air for engine combustion must be clean and as cool
as possible. Normally this air can be drawn from the
area surrounding the generating set via the engine
mounted air filter However, in some cases due to dust,
dirt or heat the air around the set is unsuitable. In these
cases an inlet duct should be fitted. This duct should run
from the source of clean air (outside the building, another
room, etc) to the engine mounted air filter. Do not
remove the air filter and mount it at a remote location
as this can increase the possibility of dirt leaking through
the ductwork and into the engine inlet.

4.6.4. Exhaust systems

The exhaust systems shown on the layout drawings are
supported from the ceiling. Should the building
construction be such that the roof supports were unable
to support the exhaust system, a floor standing steel
exhaust stand will be needed. Exhaust pipes should
terminate at least 2,3 m above floor level to make it
reasonable safe for anyone passing or accidentally
touching.

It is recommended that stainless steel bellows be fitted
to the engine exhaust manifold followed by rigid pipe

work to the silencer.



[t is good installation practice for the exhaust system
within the generator room to be insulated with a
minimum of 50 mm. of high density, high temperature
mineral insulation covered by an aluminium over clad.
This reduced the possibility of operator burn injury and
reduces the heat being radiated to the operating

generator room.

4.6.5. Cooling and Ventilation

The engine, alternator and exhaust piping radiate heat
which can result in a temperature high enough to
adversely affect the performance of the generating set.
[t is therefore important that adequate ventilation is
provided to keep the engine and alternator cool. Proper
air flow, as shown in Figure 4.4. requires that the air
comes in at the alternator end of the set, passes over
the engine, through the radiator and out of the room
via a flexible exhaust duct. Without the ducting of the
hot air outside the room, the fan will tend to draw that
hot air around and back through the radiator, reducing
the cooling effectiveness.

Figure 4.2.
Directing the

air thrown from

the radiator

with deviating wings

Sharp corners on the radiator hot air outlet
channel or its chimney must be avoided.
Some rearrangements to turn thrown air should be
done (Figure 4.2.and 4.3.)

Figure 4.3. Weak ventilation

The air inlet and outlet openings should be large enough
to ensure free flow of air into and out of the room. As
rough guide the openings should each be at least 1,5

times the area of the radiator core.

Both the inlet and outlet openings should have louvers
for weather protection. These may be fixed but preferably
should be movable in cold climates so that while the
generating set is not operating the louvers can be closed.
This will allow the room to be kept warm which will
assist starting and load acceptance. For automatic starting
generating sets. If the louvers are movable they must
be automatically operated. They should be programmed

to open immediately upon starting the engine
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Figure 4.4. Air ventilation
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4.6.6. Cable systems

The layout drawings assumes that the change-over,
switch-gear is external to the generator room and
located in the power distribution room. Specific project
requirements can affect this layout.

The power output cables from the generator output
breaker to the distribution panel must be of a flexible
construction.

The flexible power cables as installed should be laid up
in trefoil, placed on support trays/ladder rack in the
trench with the recommended inter-spacing an
segregated from the system control cables.
The cables should be correctly supported and rated for
the installation/ambient conditions.

The flexible single core power cables when entering
any panel must pass through a non-ferrous gland plate.

4.6.7. Change - over panels
Should the change-over panel with in the generator

room.



For change-over cubicles up to 400 Amp. rating the wall
mounting panel of maximum depth 350mm. can be
mounted directly above the cable trench in the side
access area without causing too many problems.
For change-over cubicles from 800 Amp. and above a
floor standing panel is used which needs additional space
to allocated. A minimum of 800 mm for rear access

should be allowed.

4.6.8. Generator Sets
Up to 680 kVA generators include base fuel tanks. Free
standing tanks can be provide but additional room space

will required.

Flexible ducting between the radiator and ductwork

or attenuator should be a minimum of 300 mm.

Air inlet should be at rear of the alternator to allow

adequate circulation.

4.6.9.Doors
Doors should always open outwards. Make allowance
for the generator to be moved into the room by using

double doors at the attenuator space.

4.6.10. Inlet and outlet louver s
The inlet and outlet weather louver s should be installed
within a wooden frame with a minimum 50 % free area,

good airflow profile and low restriction airflow access.

The weather louvers should have bird/vermin mesh
screens fitted on the inside, but must not impede the

free flow of cooling and aspiration air.

The outlet weather louver should be connected to the
radiator ducting flange with a heat and oil resistant
flexible connection.

Figure 4.5. Generating set room




Generating Sets

Generating Set ‘Room Raditor Hot AT e F‘gg':,s Exhaust

Model | Stady | BEers | BTG pers R R
(kVA) e e ) 28 Pt

tength | wiht | Heignt | Length | wight | Heignt | D E K () L M s
AD 220 220 2,68 | 1,15 (1,63 | 5 3 25| 100 (1,15 | 0,5 1.5 1.5 2,4 2
AD 275 275 2,85 1,3 118 5 | 33| 25| 125 | 1,2 | 0,4 1.7 1.7 2,4 6 2
AD 330 330 2,85 1,3 |185| 5 |33 3 1,25 | 1,2 | 0,4 1.7 1.7 2,4 6 2,4
AD 410 410 3,36 14 |204|55 |35 33| 1,5 1,6 | 05 2,5 2 8] 2x6 | 2,6
AD 490 485 3,36 14 |204|55 |35 33| 1,5 1,6 0,5 2,5 2 3 2x6 2,6
AD 550 550 3,36 14 1204|155 |35] 33| 1,6 1.6 | 05 2,5 2 3 2x6 | 2,6
AD 600 600 3,36 14 20455 |35 33| 1,6 1,6 | 05 2,5 2 3 2x6 | 2,6
AD 660 660 3,7 14 1211155 |35 33| 1,8 1.8 | 05 3,6 2,1 8] 2x6 | 2,6
AD 700 700 3,7 14 122 |55|35] 33| 1,8 1,8 | 05 3,6 2,1 3 2x6 | 2,6
AD 770 770 3,7 14 |22 |55|35] 33| 1,8 1,8 | 05 3,6 2,1 8 2x6 | 2,6

Table 4.1. Aksa open type 50 Hz diesel gensets dimensions, room sizes, air inlet and outlet openings

dimensions and exhaust pipe dimensions (look figure 4.5. genset room) Without acoustic treatment,

single sets.




5.FUEL SYSTEM

5.1. General

Dependent upon the specific site layout, the fuel can
be supplied to the engine either from:

I. Directly from sub-base fuel tank located
under the generating set.

2. An intermediate daily service tank located
within the plant room or generator enclosure,
which is automatically refilled from a bulk
storage tank

3. Directly from the bulk storage tank, provided
that the outlet connection from this tank is at
least 500 mm higher than the base on which
the generator is mounted.

It is very important that the fuel oil purchased for use
in any engine be as clean and water-free as possible.
Dirt in fuel the fuel can clog injector outlets and ruin
the finely machined precision parts in the fuel injection
system. Water in the fuel will accelerate corrosion of

these parts.

5.2. Fuel Oil Recommendations

The following fuel oil specification is typical

Fuel oil Recommended Physical Properties

Specifications.

|,3t0 5,8 centi strokes

(1,3 to 58 mm per second) at
40°C (104°F)

40 Minimum above 0°C (32°F)
45 Minimum below 0°C (32°F)

Viscosity
(ASTM D445)

Cetane Number
(ASTM D613)

Sulphur Content
(ASTM D129 or 1552)

Not to exceed 0,5 mass percent

Water and Sediment
(ASTM D1796)
Density

(ASTM D287)

Not to exceed 0,05 volume
percent

47 to 30° AP gravity at 60°F
(0816 to 0,876 glcc at 15°C)

Cloud Point
(ASTM D287)

6°C (10°F) below lowest ambient
temperature at which the fuel is

expected to operate

Ash Not to exceed 0,02 mass percent
(ASTM D482) (0,05 mass percent with

lubricating oil blending)

Acid Number
(ASTM D664)

Not to exceed 0,1 Mg KOH per
100 ML

Lubricity 3100 grams or greater

Diesel Fuel Property Definition

Ash - Mineral residue in fuel. High ash content leads to
excessive oxide build up in the cylinder and/ or injector.
Cetane Number - Ignitability of fuel. The lower the cetan
number, the harder it is to start and run the engine.
Low cetane fuels ignite later and burn slower.
This could lead to explosive detonation by having
excessive fuel in the chamber at the time of ignition.
In cold weather or with prolonged low loads, a higher

cetane number is desirable.

Cloud and Pour Points - The pour point is the
temperature at which the fuel will not flow. The cloud
point is the temperature at which the wax crystals

separate from the fuel.

The pour point should be at least 6°C ( |0°F ) below
the ambient temperature to allow the fuel to move
through the lines. The cloud point must be no more
than 6°C ( 10°F ) above the pour point so the wax
crystals will not settle out of the fuel and plug the
filtration system.

Sulphur - Amount of sulphur residue in the fuel . The
sulphur combines with the moisture formed during

combustion to form sulphuric acid.

Viscosity - Influences the size of the atomized droplets
during injection. Improper viscosity will lead to detonation,
power loss and excessive smoke.

Fuels that meet the requirements of ASTM or 2.0 diesel

fuels are satisfactory with fuel systems.

5.3. Base Fuel Tank
generating sets can be supplied with base fuel tanks.
and the room height allows for this feature.



Recommended room layout drawings incorporate base
fuel tanks on the generators

This provides a self contained installation without the
additional of external fuel lines, trenches and fuel transfer
pumps. Generators with base tanks are delivered fully

connected and ready to run.

5.4.Bulk Storage Tanks

The purpose of the fuel-supply system is to store an
adequate quantity of fuel to suit the application for
which the system is intended. The bulk storage tanks
should be sized accordingly.

The filling of the tanks will be by means of a fill connection
housed in a suitable lockable cabinet located so as to
permit easy access by delivery tanker.This cabinet may
also house a contents gauge and an overfill alarm
connected to the float switch inserted into a manhole
on the tank.

5.5.Without Intermediate Fuel Tank (Fig. 5.1.)
The simplest arrangement would be to supply the engine
directly from the bulk storage tank and return the injector
spill directly to this tank. A typical arrangement for this
is shown in Fig. 5.1.

The principle limitations of this method are:
In order to gravity feed the engine, the outlet from the
bulk storage tank must be a minimum of 600 mm above
the generator plinth level;

The pressure drop of the spill return pipe work must
not exceed that detailed in the Engine Data sheet
The supply pipe work from the bulk storage tank to
the engine must be sized to allow the total volume of

fuel required by the engine to flow under gravity.
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Fig. 5.1. Without Intermediate Fuel Tank

5.6. With Intermediate Fuel Tank (Fig. 5.2)
Where, due to site constraints, it is not possible to
supply the engine direct from the bulk tank an
intermediate tank can be located with in the plant
room/generator enclosure which supplies fuel directly
to the engine.

This type of system can be further enhanced by the

addition of the following optional items of equipment:

I. An automatic duplex fuel transfer pump and
primaryfilter system arranged to start the standby pump
should the duty pump fail. The transfer pump(s) must
be sized to cater for the total fuel required by the engine,
i.e. fuel consumed and the spill return volumes (Fig.
5.2));

2. A fusible link operated dead weight drop valve
designed to cut off the supply of fuel to the
intermediate tank and to transmit a signal in
the vent of fire;

3. A fusible link operated dump valve, arranged
to dump the contents of the local tank back
into the bulk tank in the event of a fire within

the generator enclosure.

The connection details for these additional items of

equipment are indicated. See Fig. 5.2. —
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Fig. 5.2. With Intermediate Fuel Tank

5.7. Daily Service Fuel Tank

Separate daily service tank can be 500 litres, 1250 litres
or 2000 litres and a transfer system arranged to
automatically feed from the bulk storage tank electric
motor driven pump(s) operating from signals from a
level sensing float switch. Fuel tanks should not be made

from galvanized iron as diesel fuel oil reacts against zinc.



A vent pipe should be extended to the highest point
of the fuel system installation. The diameter of the pipe
should at least match that of the fill connection. Provision
should be made to prevent the ingress of dirt.
The overflow from the daily service intermediate tank
can either be:

I.Piped directly back to the bulk storage tank;
2. Piped into the bund of the intermediate tank with a
bund level alarm system arranged to cut off the fuel
transfer pump system on detection of a spillage;

3. Piped to overflow into the bunded area.

The feed connection on the thank should not be lower
than 600 mm above the level on which the engine sits
in order to maintain a gravity feed to the engine.When
the intermediate tank is located at a lower level than
the bulk storage tank it is essential that a solenoid valve
be incorporated into the transfer line.All final connections
to the engine should be in flexible hose to restrict

vibration transmission through the pipe.

5.8. Determining Pipe Sizes

Minimum pipe sizes are determined by the size of the
inlet to the fuel transfer pump.The pipe inner diameter
must be a least as large as the transfer pump inlet. If the
piping must carry the fuel over long distances, the pipe
size must be increased. An auxiliary transfer pump at
the tank outlet may also be needed to avoid high suction
pressure within the piping. In all cases, excessive fuel line
suction pressures must be avoided. At high suction
pressures the fuel vaporize in the piping and the fuel
supply to the engine will be decreased. When sizing
piping, always remember to account for pressure drop
across fitters, fittings and restriction valves. A flex connector
must be added to isolate the engine vibration from the
fuel piping. If this vibration is not isolated, the piping
could rupture and leak. The flexible connector must be
as close to the engine transfer pumps as possible.
Any expanse of exposed piping must be properly
supported to prevent piping ruptures. Use pipe hangers
to isolate vibration from the system. Exposed fuel piping
must never run near heating pipes, furnaces, electrical

wiring or exhaust manifolds. It the area around the piping

is warm,the fuel lines should be insulated to prevent
the fuel and piping from picking up any excess heat. All
pipes should be inspected for leaks and general condition,
including cleanliness before installation. Back flush all
lines to the tank before start-up to avoid pulling excess
dirt into the engine and fuel piping system. After
installation, the air should be bled from the fuel system.
A petcock should included at some high point in the
system to allow air removal.

Use plugged tees, not elbows, to make piping bends.
This will allow for cleaning by removing the plugs and
flushing out the lines. All threaded pipe fittings must be

sealed with a suitable paste.

Caution: Do not use tape to seal fuel line fittings. Pieces

of tape could shear off an jam in the pump or injectors.

5.9. Fuel Return Lines

Fuel return lines take the hot fuel not used in the
engine cycle a way from the injectors and back to either
the fuel storage tank or the day tank. The heat from
the fuel is dissipated in the tank.

Caution: Never run a fuel return line directly back to
the engine fuel supply lines. The fuel will overheat and

break down.

The fuel return lines should always enter the storage
or day tank above the highest fuel level expected. The
fuel return line should never be less than one pipe size

smaller than the fuel supply line.

WARNING!

- The fuel must be clean and must not contain any water
- Fuel pipes must best made of black pipe, not galvanized
pipe.

- When the engine stops, there should not be any
gravitational free flow in the fuel pipes towards of the
engine.

- The fuel temperature is a critical factor for appropriate
working conditions of the engine. Fuel temperature

above the limits, will decrease the engine output power.



- In fuel system line, using the water filter separators will
protect the injectors and fuel pump and it usefull for

healthy working of the engine.

Figure 5.3. Typical fuel installation using a base tank fed from a bulk tank

P
I Fill cabinet with overfill alarm and gauge

2.Tank fill line

3. Vent line

4. Contents gauge

5. Bulk storage tank

6. Sludge drain

7. Bund tank

8. Outlet valve

9. Supply line to day tank

10. Electric fuel transfer pump

—
I'l. Electrical fuel shut off valve

12. Optional band

13. Day tank incorporated in base frame
14. Float Control switches

15. Manuel fill and vent

16. Level gauge

17.Drain

18. Leakage alarm unit (optional)

19. Fuel filter

20. Engine fuel pump
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Figure 5.4. Suggested Installation for Bulk and Set Tanks

Recommended Pipe
Generating Set Maximum Fuel Pipe Maximum Vertical Maximum Pipe Diameter
Stand by Power Length (m) Height (m) Fittings Quantity (m) (inch)
40 - 800 6 09 6 1"
800 - 1500 6 0.9 6 12"
1500 - 2200 6 0.9 6 2"

Table 5.1 Recommendations for fuel piping



6.WATER TREATMENT

6.1. General

The engine cooling system is subject to rust and cavitation
attacks. To minimize the severity of this condition an
anti-corrosive agent can be added to totally clean and
limpid coolant water:

An antifreeze solution is also required to prevent freezing

of the coolant in the cold weather.

6.2. Engine Coolant

Water for coolant should be clean and free from any
corrosive chemicals such as chlorides, sulphates and
acids. It should be kept slightly alkaline with a pH value
in the range 85 to 10,5

Generally, any water which is suitable for drinking can
be used, with treatment as described below.

Protection against corrosion
Supplemental Coolant Additive is required to protect
the cooling system from fouling, solder blooming and

general corrosion.

The use of antifreeze is also recommended as DCA4
concentrations are dependent upon the presence of
antifreeze. Antifreeze also interacts with DCA4 to

provide greater corrosion and cavitation protection.

Procedure for Treating Coolant

I.Add the required amount of water to mixing container
and dissolve in the required quantity of DCA.
2.Add the required amount of antifreeze, if used, to the
water solution and mix thoroughly.

3.Add the coolant to the cooling system

Cold Weather Protection
Antifreeze must be added to the coolant where there
is any possibility of freezing to protect the engine from

damage due to coolant freezing.

A 50% antifreeze / 50 % water mixture is recommended
because DCA4 concentrations are dependent upon
the presence of antifreeze. The dosage of DCA4 must
be increased to higher concentration if antifreeze is not
added to the coolant. A low- silicate antifreeze is

recommended.
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6.3. Engine Warming

Where thermostatically controlled immersion heaters
operating from the mains supply are fitted in cooling
system these maintain the temperature of the coolant
in cold weather.

A heater alone, fitted in the radiator will not be adequate
for starting or preventing freezing, so an antifreeze

mixture should be used.

7. EXHAUST SYSTEM

7.1.Sizing

An exhaust system should be designed to dispel the
exhaust gases to atmosphere at the nearest convenient
point in an installation. The length of the run and the
number of changes in direction should be kept to a

minimum to avoid exceeding optimum.

The calculation of the effect on the back pressure is
based upon the restriction through the straight lengths
of pipe, the bends and the silencers. The smaller the
bore of the pipe, the greater its length and the more
times it changes its direction, the greater is its resistance

to flow.

The back pressure limit for most Doosan engines is
1,74 inHg (5,9kPa)

Take an estimate of the size of the pipe by starting with
the bore of the exhaust flange off the manifold and
increasing the size by 1" for each 20 ft length or
3 x 90 bends.

7.2.Routing
Once the final size and route of the pipe work and the
silencer have been established, the exhaust route can

be determined, taking into account the following factors:

A flexible bellows unit must be fitted on the engine
connection to allow the engine to move on its mountings;
If the silencer is to be located within the plant room,
due to its physical size and weight need to be supported
from the floor;

[t may be necessary to install expansion joints at each
change of direction to compensate for the thermal

growth in the pipe during operation;



The inner radius of a 90° bend should be 3 times the
diameter of the pipe; Fig. 7.1.

The primary silencer should be mounted as close as
possible to the engine;

The termination point should not be directed at
combustible materials/structures, into hazardous
atmospheres containing flammable vapors, where there
is a danger that the gases will re-enter the plant room
through the inlet air vent, or into any opening to other
buildings in the locality.

All rigid pipe work should be installed in such a manner
that the engine's exhaust outlet is not stressed. Pipes
should be routed so that they are supported by fixtures
to the building fabric or by existing structural steelwork
where such methods are acceptable;
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Fig. 7.2. Exhaust system

8. LUBRICATING OIL

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.

8.1. 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.

8.2. Lubrication Recommendations for Engine
Aksa recommends that high quality multi grade SAE
I5W/40 high service engine oil in diesel engines are
used. At ambient temperatures above -15 °C is |5W40.
The minimum APl oil quality levels recommended for
use is CH / Cl-4, CH or Cl-4 can be used in areas
where CF4 oil is not yet available, but the oil interval
must be reduced APl CA, CB, CC, CD, CE, CG4
categories not recommended, do not use.
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Figure: 8.1. Recommended SAE Oil Viscosity
Grades v.s. Ambient Temperatures
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Generating Set g =

Stand EE E% 5 §

Model Power Engine = 5 § 3 8
Model i 238 [$) o)
kVA I/h Litter Litter Litter

AD 220 220 PO86TI 43 380 49 16
AD 275 275 P126TI 58 600 65 23
AD 330 330 P126TI-11 63 600 65 23
AD 410 410 P158LE-1 78,7 650 88 28
AD 490 485 P158LE 89 800 88 28
AD 550 550 P180LE 111,6 800 94 35
AD 600 600 P180LE 111,6 800 94 35
AD 660 660 P222LE 134 900 113 40
AD 700 700 P222LE-S 130 900 113 40
AD 770 770 P222LE-II 147 900 125 40

Table 8.1. Fuel consumption and coolant, fuel and lubricating oil capacities and lubricating oil specifications.
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9.ELECTRIC STARTING SYSTEMS

Electric starting systems are generally used on all gen-
sets. The power source for electric starting systems is
a 12 or 24VDC battery system.The starting voltage is
determined by engine size, 24 VDC being used for
larger engines to reduce starting current and hence
cable size. Control of starting is via a start solenoid

which is controlled by the gen-set control system.

9.1. Battery Systems

Batteries are of two types - lead acid and NiCad. Lead
acid batteries are generally used, being the least
expensive. NiCad batteries are used where longer life,

etc., is required.

9.2. 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 clothing, 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

9.3. Battery Maintenance

o Keep the top of the battery and its terminals clean.
e Cover the battery terminals and its connections with
Vaseline.

e Tighten the terminals but not tighten it hardly.
o Control the electrolyte level periodically. It must be
|0 mm above the plates.

e Control the abrasion in the charge alternator belt
and check periodically the belt tension according to

producer' recommendation.
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e Ensure that your battery is not uncharged.

9.4. 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.

9.5. Starting Aids

[t is customary to maintain coolant temperatures above
40°C min.To promote quick starting on an emergency
generating plant. Thermostatically controlled immersion
heaters, deriving their supply from the primary source
of power are fitted in the engine cooling system to

provide this heating.
10. ELECTRICAL CONNECTION

Only full qualified and experienced electrical technicians
should carry out electrical installation, service and repair

work.

Warning:
- Make electrical connections in compliance with relevant

Electrical Codes, Standards or other requirements.

10.1. Cabling

Due to movement of generating sets on their vibration
mounts, the electrical connection to the set should be
made with flexible cable.

The cable must be suitable for the output voltage of
the generating set and the rated current of the set. In
determining the size, allowances should be made for
ambient temperature. Method of installation, proximity
of other cables. etc.

All connections should be carefully checked for integrity.
Current carrying capacity of power cables that will be
given in table 10.1 and the cable cross sections which
must be used according to the generating set power
has been given in table 10.2. On the other hand, there
is a one more important point while cable cross sections
are being selected. If the distance between load and
generator is too length, voltage falling at the load side
can be too much at the transient current duration.The
voltage drop across a cable can be determined as

follows:



V3xLxlx R Cosp+Sinp)

e=

1000

e =Voltage drop (V)

| = Rated current (A)

L = Length of conductors (m)

R = Resistance (/km toVDE 0102)
X = Reactance (2/km toVDE 0102)

10.2. Protection

The cables connecting the generating set with the
distribution system are protected by means of a circuit
breaker to automatically disconnect the set in case of

overload or short circuit. (Manual models only)

10.3. Loading

When planning the electrical distribution system, it is
important to ensure that a balanced load is presented
to the generating set. If loading on one phase is
substantially higher than the other phases it will cause
over heating in the alternator windings, imbalance in
the phase output voltage and possible damage to
sensitive 3 phase equipment connected to the system.
Ensure that no individual phase current exceeds the
current rating of the generating set. For connection to
existing distribution system, it may be necessary to
reorganize the distribution system to ensure these

loading factors are met.

10.4. Power Factor

The power factor (Cos{) of the connected load should
be determined. Power factors below 0,8 lagging
(inductive) can over load the generator. The set will
provide its kilowatt rating and operate satisfactorily
from 0,8 lagging to unity power factor (1.0) Particular
attention must be given to installations with power
factor correction equipment such as capacitors to
ensure that a leading power factor is never present.
This will lead to voltage instability and may result in
damaging over voltages. Generally whenever the
generating set is supplying the load any power factor

correction equipment should be switched off.
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Cable

Section Multi Multi Multi | Single |HOO7RN-F

mm?2 Core Core | Core | Core
2,5 36 25 22 25 21
4 46 34 30 33 28
6 58 44 38 42 36
10 77 60 53 57 50
16 100 80 71 76 67
25 130 105 | 94 101 88
35 155 130 | 114 | 123 | 110
50 185 160 | 138 | I55 | 138
70 230 200 176 191 170
95 275 245 | 212 | 228 | 205
120 315 285 | 248 | 267 | 245
150 355 325 | 283 | 305 | 271
185 400 370 | 322 | 347 | 310
240 465 435 | 380

Table 10.1. Current carrying capacity of power cables
(PVC - isolated YVV, NYY, 0.6/ kV,VDE and TSE norms)

10.5.

The frame of the generating set must be connected to

Grounding / Earthing Requirements:

an earth ground. Since the set is mounted on vibration
isolators, the ground connection must be flexible to
avoid possible breakage due to vibration. Ground
connection cables or straps should have at least full
load current carrying capacity and meet applicable

regulations.

10.6. 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 500V 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 ML

to earth. Should the insulation resistance be less than
IMLL winding must be dried out.

Generating Sets Cable
Full load current
Standby | currentat | Capacity at | caple section
Model Power = U=400 Vac 40°C s IYVV .
ambient | “gach phase.
(kVA) (A) (A) (mm?)
AD 220 220 317 382 2x70
AD 275 275 397 534 2x120
AD 330 330 477 534 2x120
AD 410 410 593 684 3x95
AD 490 485 700 801 3x120
AD 550 550 795 915 3x150
AD 600 600 866 1068 4x120
AD 660 660 953 1220 4x150
AD 700 700 1011 1220 4x150
AD 770 770 1112 1335 5x120

Table 10.2. Recommended single core cable cross section at
40 9C ambient.

I 1. ACOUSTIC SILENCING

Control of generating set noise is becoming very
important in most installations. There is range of
components available to control the noise level.

WARNING!
Ear protection must be worn when operating or working

around an operating generating set.

I'1.1. Exhaust Silencers:
As discussed in Section 3.10. the exhaust silencer will

decrease sound level from the engine.

I'1.2. Canopies:
Section 4.2. discusses sound attenuating canopies that
lower the noise level of the entire generating set.
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I'1.3. Other Sound Attenuation:

For installation in buildings there are other types of
equipment such as acoustic louvers, splitter vents and
fan silencers, as well as sound absorbing wall coverings,
that can be used to reduced the noise levels of generating

sets.

12. TOWING (Mobile Generating Sets)
12.1. Preparing to Tow:

Inspect all components of the coupling equipment on
the towing vehicle and the generating set for defects
such as excessive wear, corrosion, cracks, bent metal,
or loose bolts.

Inspect tyres for condition and proper inflation. Check
that all tail lights, if equipped, are operating properly
and that all reflectors are clean and functional.

12.2. Towing:

Whenever towing a mobile generating set, remember
that manoeuvrability and stopping distance will be
affected by the weight of the trailer.

WARNING

'When mobile generating set, observe all Codes,
Standards or other regulations and traffic laws. These
include those regulations specifying required equipment
and maximum and minimum speeds.

I Do not permit to ride on the mobile generating set.
Do not permit personnel to stand or ride on the
drawbar or to stand or walk between the generating
set and towing vehicle.

I'Avoid gradients and avoid potholes, rocks or other
obstructions and soft or unstable terrain.
I'Ensure the area behind and under the mobile set is

clear before reversing.

12.3. Parking:

Park the set on a dry level area that can support it's
weight. If it must be located on a slope, park it across
the grade so that it does not tent to roll downhill. Do

not park the set on grades exceeding [5e .



I3. GENERAL PRECAUTIONS AND CONTROLS
WHICH MUST BE DONE BEFORE STARTING UP
THE GENERATING SET.

e 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.
o Take out foreign materials such as keys, tools, cleaning
wool, papers etc. on the engine and the alternator.
o Check the fuel level in day tank. Refill with fuel if it is
low.

e Check the 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.

o L ook at the water level by opening the radiator tap.
If it is inadequate add more water.Water level must be
30 mm lover than the water filling neck.

e 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.

e Inspect the radiator air outlet hood, open if clogged
and clear away all obstructions in front of the air outlet.
o Check the air filter gauge. Clean or replace air filter,
if necessary.

o Keep the inlet opening open.

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

e 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.

e 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.

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

e Make sure that the emergency stop button is not
pressed.
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4. GENERATING SET CONTROL SYSTEMS
To control and monitor the generating set, an electronic
control system has been used. 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.

I4.1.Control System P 732

Equipments:

- DSE 7320, Automatic Mains Failure module
- Static battery charger

- Emergency stop push button

DSE 7320 Module Features

- To monitoring AC mains supply

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

- Scrolling digital LCD display

- Remote communication via RS232 port or RS 485
mod bus output.

- Event logging of shutdown alarms.

- Front panel configuration of timers and alarm trip
points

- Easy push button control

STOP/RESET - MANUAL - AUTO - TEST - START
- NAVIGATION

Metering via LCD display

- GeneratorVolts (L-L/L-N)

- Generator Ampere (LI, L2, L3)

- Generator Frequency (Hz)

- Generator kVA

- Generator kW

- Generator Cos

- MainsVolt (L-L/L-N)

- Mains Frequency (Hz)

- Engine cooling temperature (°C & °F)

- Engine oil pressure (PSI & Bar)

- Engine speed (RPM)

- Engine hours run

- Plant battery volt



- Generator, kWh, kVAh, kVArh
Multiple Alarms
e Under / Over generator volts; Pre-alarm and
Shutdown
e Under / Over generator frequency Pre-alarm and
Shutdown
e Under / Over mains volts
e Under / Over mains frequency
e Over current; Shutdown
e Low oil pressure; Pre-alarm and Shutdown
e High engine temperature; Pre-alarm and Shutdown
e Under/over speed; Shutdown
e Low coolant level; Shutdown
e Fail to start; Shutdown

[ oeerseRnzcrioncs

Figure 14.1.

DSE 7320

Description of Controls
on DSE 7320 module

o Fail to stop; Warning

o Low/High battery volts; Warning

e Charge fail;Warning

e Emergency stop; Shutdown

e Can Data Fail; Shutdown

e Can ECU Fail; Pre-Alarm and Shutdown
e Phase rotation

The Event Log

7320 control module maintains a log the last 50 shutdown
alarms to enable the operator or engineer to view the
past alarms history.
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Push Buttons

Status / Measurement Units

Alarm Indications

14.2. ICONS and LCD IDENTIFICATION
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I5. GENERAL PRECAUTIONS AND CONTROLS
WHICH MUST BE DONEAFTER STARTING UPTHE
GENERATING SET

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

e Check if the exhaust system has any leakage.
e 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.
e 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 5| - 52 Hz on
generating sets with mechanical governors and 50
Hz on generating sets with electronic governors.
e 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:
o Set the alternator outlet circuit breaker on the panel
to ON position.

e 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,

o Set the alternator outlet circuit breaker on the circuit
to OFF position before stop the generating set.
e Continue to run the unloaded engine for purpose of
cooling period for 5 minutes and then stop.
e Never operate the generating set before removing
any fault, if any.

16. THE PLACEMENT AND INTALLATION OF
TRANSFER SWITCH

The placement of the transfer switch and its mountings:
e Position the transfer switch near the emergency
power panel.
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e Locate the transfer switch in a place where it is
clean, not over- heated, and having a good
ventilation. If the environment temperature is above
40°C, breakers will open more easily. There must be
enough working place around the transfer switch.
e Having breaker between the generating
set and the transfer switch is optional Current from the
generating set must be distributed equally to the three
phase if possible.

e Current from one phase should not exceed the
nominal current.

o If the transfer switch panel is apart from the
generating set, transfer switch must be placed as
close possible to the distributor panel.

o In this case power cables are drawn from generating
set, mains panel and emergency power panel.
Furthermore 8x2,5 mm2 control cable must be drawn

from the generating set control panel.
i

aan

| 6.1 Typical emergency power system installation

I7. STORAGE

In case of the engine is not used for long time, preserve
the erigine from corrosion, faulty matters in order to
run the engine operation easily and keep it long
maintenance.

Especially the main external and internal components
of the engine are likely to corrode as follows.

17.1. How to Store the Engine

I~ 3 Month Stored Engine

* Engine in the box: should be stored in an dry space.
* Engine outside : start up the engine more than once
a month

4 ~ 6 Month Stored Engine
* Engine should be subject to internal / external anti-
rusting treatment



* Close the kingston valve of the sea water line tightly,
Specially likely to freeze, drain the water of the heat
exchanger, inter cooler and marine gear oil cooler.
And also last don't forget to detach the sea water
pump impeller and preserve it a dark place.

17.2. Procedure of Test Run

Stored the Engine 6 to 12 Month

* Turn the crankshaft 2 or 3 turns by hand, and check
the each line.

* If the tuming is not possible, go check the cause and
correct it

a) Fuel Line

» Remove the injection nozzle and check its spray
pattern

* Check the stickiness of injection pump

b) Cooling Water Line

* Prepare the solution (water + speed flush)
« Connect the cooling water in / out tine with solution
vessel

» Start up the engine and do idling with max. rpm
[0-15 minutes

» Cool down the engine, and drain out the solution
completely,

» Clean out the engine inside with clean water

c) Oil Line

» Check the oil leakage and rust

* Drain out the engine oil, and replenish the
recommended engine oil

* Drain the marine gear oil completely and then refill
the specified oil (SAE #30) up to the maximum level
of the oil dipsticks.

d) Turbo Charger and Air Cleaner

» Remove the oil delivery pipe, and supply the engine
oil into the turbo charger shaft.

* Clean the air filter element and if worn severely
change it new one.

e) Valve Clearance
* Check the valve clearance and adjust it if necessary.

f) Filter Replacement
* Replace the fuel / oil filter with genuine ones.
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g) Preliminary Test Run

* After doing (a) through (f), by hand or by starter,
turn the engine so that the oil go through every parts
of engine.

h) Unload Test Run

* Do the un-load test run at idle rprm more than 5
minutes and run at max rpm more then 5 minutes.
As doing the un-load test, check the points stated in
article.

Stored the Engine Above 12 Month

a) Replace the engine oil and cooling water
b) The cylinder liners should be inspected by opening
the cylinder head. If no traces of corrosion can be found
on the cylinder walls, on the underside of the cylinder
head or on the valves.

c) If the rust Found, overhaul the engine and follow
the sequences for test run

d) if the rust not found the engine, follow the sequence
6 to 12 month

e) If the engine has been stored in an improper manner,
i.e. in damp room etc. or considerable longer than 2
years. Please contact the service manager of Doosan
infracore before putting it into operation.

Check Point When Test Run

a) Check the engine for interference between moving
parts and its adjacent parts.

b) During the unload test with max rpm, check for air
leakage and Intake exhaust valve.

c) During the unload test, check the cooling system for
water leakage

d) During the unload test, check the fuel / oil line for
fuel / oil leakage

e) During the unload test with max. rpm, check the
combustion sound to decide if it's normal or not
f) As a designated test, accelerate and decelerate the
engine 2 - 3 times, and check the oil supplies the rocker
arm.

g) As a designated test, accelerate the engine speed
slowly and then fast,check unusual sound on rotor
and bearings.

h) During the unload test with idle rpm and max rpm
check the oil pressure is correct for the engine.



| 8. ENGINE TROUBLESHOOTING

The starter motor turns the engine too slowly:
e Battery capacity to low

e Bad electrical connection

e Faulty in starter motor

e Wrong grade of lubricating oil

The engine does not start or difficult to start:
e Starter motor turns engine too slowly
o Fuel tank empty

o Faulty in fuel control solenoid

e Restriction in a fuel pipe

o Faulty in fuel lift pump

e Dirty fuel filter element

e Airin fuel system

e Faulty in atomisers

e Colt start systems used incorrectly

e Fault in cold start system

e Restriction in fuel tank vent

e Wrong type or grade of fuel used

e Restriction in exhaust pipe

Not enough power:

e Restriction in a fuel pipe

o Faulty in fuel lift pump

e Dirty fuel filter element

o Airin fuel system

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

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

e Wrong type or grade of fuel used

e Restricted movement of engine speed control

e Engine temperature is too high or low

Misfire

e Restriction in a fuel pipe

e Faulty in fuel lift pump

e Dirty fuel filter element

e Airin fuel system

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

e Engine temperature is too high

e Incorrect valve tip clearances
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The pressure of the lubrication oil is too low:
e Wrong grade of lubrication

e Not enough lubrication oil in sump

o Defective gauge

e Dirty lubrication oil filter element

High fuel consumption:

e Restriction air filter/cleaner or induction system
e Fault in atomisers or atomisers of an incorrect type
e Fault in cold start system

e Wrong type or grade of fuel used

e Restricted movement of engine speed control
e Restriction in exhaust pipe

e Engine temperature is too low

e Incorrect valve tip clearances

Black exhaust smoke:

e Restriction air filter/cleaner or induction system
e Fault in atomisers or atomisers of an incorrect type
e Fault in cold start system

e Wrong type or grade of fuel used

e Restriction in exhaust pipe

e Engine temperature is too low

o In correct valve tip clearances

e Engine over load

Blue or white exhaust smoke
e Wrong grade of lubrication
e Fault in cold start system

e Engine temperature is too low

The engine knocks:

o Faulty in fuel lift pump

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

e Fault in cold start system

e Engine temperature is too high

e In correct valve tip clearances

The engine runs erratically:
e Fault in fuel control
e Restriction in a fuel system

o Faulty in fuel lift pump



o Dirty fuel filter element

e Restriction air filter/cleaner or induction system
o Airin fuel system

e Fault in injectors

e Fault in cold start system

e Restriction in fuel tank vent

e Restricted movement of engine speed control
e Engine temperature is too high

e In correct valve tip clearances

Vibration

e Fault in atomisers or atomisers of an incorrect type
e Restricted movement of engine speed control
e Engine temperature is too high

e Fan damaged

e Faulty in engine mounting or flywheel housing

The engine temperature is too high:

e Coolant water pump function lowered or broken
e Fault in injectors of an incorrect type

e Restriction in exhaust pipe

e Fan damaged

e Too much lubrication oil in sump

e Restriction in air or water passage of radiator
e Insufficient coolant system

® Termostant not working properly.

Crankcase pressure:
e Restriction in breather pipe

e Vacuum pipe leaks or fault in exhauster

Bad compression:
e Restriction air filter/cleaner or induction system

e Incorrect valve tip clearances

The engine shuts down after approximately 15 seconds:
e Bad connection towards oil pressure switch/coolant

temperature switch

19. 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
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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.
20.1. Maintenance Schedule for Generator Sets

A. Daily or every 20 hours

Check

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

o For, Oil, Water and Fuel leaks.

e For, Coolant level, Oil level, Fuel level
o Battery charge level

e Operation of coolant heater

e Drain Fuel/Water separator

e Inspect the engine fan blades

e Inspect the drive belt

B.Weekly
Repeat Daily
Check

Fuel System

o Fuel level in main tank

e Day tank float switch

o Fuel transfer pump operation
e Fuel lines and connections
Cooling System

e Adequate fresh air to engine
e Hose and connections

e Battery charging alternator belts
Inspect the engine fan blades.
Inspect the fan belt.

Lubricating System

e Oil level (Governor Housing)

e Tighten connections

Exhaust System

o Exhaust leaks

e Tighten connections

e Output voltage and frequency



Transfer Switch

e Operation under load

e No unusual sounds

e Terminals and connections normal colour

e Doors closed securely

C. 6 Months or 200 Hours
Repeat Weekly

Lubricating System

e Change lubricating oil

e Change lubricating oil filters

e Clean crankcase breather

Fuel System

o Change fuel filters

e Drain sediment from main tank
Governor

e Change lubricating oil

Cooling System

o Check antifreeze

e Clean, exterior of radiator.

e Change water filter

e Lubricate with grease, bearing of the fan hub.
Engine safety controls

e Check operating alarms and safeties

C. 12 Months or 800 Hours

Repeat Maintenance “C”

o Check the valves setting

Fuel System

e Analyze/replace diesel fuel

Cooling System

e Clean exterior of radiators

e Check coolant treatment

e Check anti-freeze solution

e Check water pumps and circulating pumps
e Replace, radiator’s fill cap.

e Examine duck work

e Clean/check motor operated louvers
Intake System

e Check air cleaner element and change at
635 mm H20

Clean

e The engine

e Generator rotor and stator with compressed air
Inspect

e Magnetic pick-up and adjust

e Circuit breakers and fuse holders

Generator

e Measure/record generator winding resistance
with Megger

e Perform full load test at Nameplate kW

D. 24 Months or 2,000 Hours

Check

e Turbocharger bearing clearance

e Exhaust restriction

e The valves settings

e The injectors settings

e Vibration damper

Change

e Coolant and antifreeze and flush system
Clean

e Turbocharger compressor wheel and diffuser.



20. GENERAL PRECAUTIONS ABOUT WARRANTY

DEAR AKSA GENERATING SET OPERATOR,

PLEASE TAKE CARETO THE FOLLOWING IN ORDER TO PREVENT THE GENERATING SET WARRANTY TO BECOME INVALID BEFORE
THETERMINATION OF THE WARRANTY PERIOD AND TO ENSURE TROUBLE-FREE OPERATION OF THE GENERATING SET WITH A
LONG LIFE!

o MAINTENANCE AND REPAIR WORKS WILL NOT BE COVERED BY THE WARRANTY UNLESSTHE WARRANTY  CERTIFICATE, INVOICE OR DELIVERY
CERTIFICATE OF THE GENERATING SET IS SUBMITTED.

o THE WARRANTY OF THE GENERATING SET WILL BECOME INVALID 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.

o CONTROLAND MAINTENANCE WORKS INDICATED IN THE PERIODICAL MAINTENANCE SCHEDULE  AND THE OPERATING MANUAL MUST BE
CARRIED OUT COMPLETELY AND TIMELY THE FAILURES DUE TO INCOMPLETE OR UNTIMELY MAINTENANCE ARE NOT COVERED BY THE
WARRANTY.

o GENERATING SET SHOULD BE MOUNTED AS INDICATED INTHE OPERATING MANUAL OTHERWISE, THE PROBLEMS WHICH ARE
LIKELY TO OCCURWILL NOT BE COVERED BY THE WARRANTY CUSTOMER IS RESPONSIBLE FORTHE FAILURES WHICH ARE LIKELY TO
OCCUR IN CASE THAT THE DIESEL OIL USED CONTAINS DIRT OR WATER,

o THE OILTYPE INDICATED INTHE OPERATING MANUAL SHOULD BE USED INTHE ENGINE. OTHERWISE, THE FAILURES WHICH ARE
LIKELY TO OCCURWILL NOT BE COVERED BY THE WARRANTY.

o BATTERIESWILL NOT BE COVERED BY THE WARRANTY IFTHEY ARE SUBJECTED TO BREAKAGE, EXCESSIVE ACID FILL OR HARDENING BY LEAVING
UNCHARGED.

o ON MANUAL GENERATING SETS, NEVER START OR STOP THE DIESEL ENGINE WHENTHE 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 VOTAGE REGULATOR. TRANSFORMER AND DIODES CAN BE BROKEN DOWN.THESE CONDITIONS ARE NOT
COVERED BY THE WARRANTY.

o OUR COMPANY DOES NOT TAKE THE RESPONSIBILITY OF THE DAMAGES ONTHE MAINS SUPPLY CONTACTOR  OF THE AUTOMATIC
GENERATING SETS DUETO OVERCURRENT, LOW OR HIGH VOLTAGE.

o NEVER REMOVE THE BATTERY TERMINALS VVHILE THE GENERATING SET IS IN USE. EVEN A MOMENT OF DISCONNECTION CAN CAUSE A
DAMAGE ONTHE ELECTRONIC CLOSING RELAY OF THE CHARGE ALTERNATOR AND ON THE ELECTRONIC ENGINE SPEED CONTROL CIRCUIT

THESE CONDITIONS ARE NOT COVERED BY THE WARRANTY.

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

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

o WHEN THE MANUAL GENERATING SET IS STARTED URIT SHOULD BE WARMED BY OPERATING AT IDLE FOR 5 MINUTES.VVHEN STOPPING
THE DIESEL ENGINE, IT SHOULD BE UNLOADED ANDTHEN CONTINUEDTO BE OPERATED FOR COOLING FOR 10 MINUTES BEFORE STOPPING.

OTHERWISE. PROBLEMS WHICH ARE LIKELY TO OCCURVVILL NOT BE COVERED BY THE WARRANTY.

o WARRANTY PERIOD IS | YEAR BEGINNING FROM THE PURCHASE DATE.
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AKSA JENERATOR YETKILi SERVIS NOKTALARI
s

ISTANBUL 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

KAGITHANE
CAGLAYAN MAH. KAGITHANE CAD. NO:93 KAGITHANE
T:0212 222 13 38 PBX F:0212 210 08 81

KARAKOY
NECATIBEY CAD NO.74 KARAKOY / ISTANBUL T: 0212 251 92 48 - 293 07 32 - 33 F: 0212251 92 64
DOLAPDERE SAN. SIT. 13.ADA NO:9 IKITELL T: 0212 671 35 48 - 49 F: 0212 671 35 41

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

ISTANBUL ANADOLU YAKASI

L KADIKOY . .
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 DIS$I 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 47271 71 F:0312 472 76 01 T:0342 321 39 59 F:0342 321 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 DIiYARBAKIR
ATATURK BUL. BEYLIKKIRLARI MEVKii URFA YOLU |. KM. DR. SITKI GORAL CAD.
BALKANOGLU-2 i§ MERKEZI G-BLOK NO:| KONACIK VELAT 3 APT.ALTI NO:I
T:0252 358 70 30 F: 0252 358 70 25 T:0412 238 04 44 PBX F:0412238 10 |1
BURSA MARMARIS
NILUFER TiC. MRK. ALAADDINBEY MAH. 70 SK. DATCA YOLU CAD. NO:14/8
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 15
TRABZON
DENiZLi YAVUZ SELIM BULVARI MANOLYA SITESi NO:28
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
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BRANCH OFFICES & WAREHOUSES

ALGERIA *
Aksa Algeria

Chemin du Parc d'Attraction

Cooperative El Baraka No: 417 Tixerain

Bir Moruad Rais / Alger

T :+21321402672

F :+21321402794

e-mail: aksaalgeria@aksa.com.tr

KAZAKHSTAN —

Aksa Kazakhstan Ltd.

M54-6 Abdullinyh Str.

Corner of Tole Bi Str.

Almaty - Kazakhstan

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

e-mail: aksa@arna.kz

U.A.E. S Lz
Aksa Middle East FZE 7S
Post Box:18167 Warehouse

No.RA08 / LCO7

Jebel Ali Free Zone - Dubai

T :+971488091 40

F :+97148809141

e-mail: sales@aksa.ae

CHINA

Aksa Power Generation
(Changzhoul) Co. Ltd.

Export Processing Zone

Xinzhu Road, Plant A1 - A2,
Changzhou / China

T :+86(0) 519 851 50 205

F :+86(0)519 851 50 130

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 , Pine Court Walker Road,
Bardon Hill Coalville Leicestershire,
LE67 ISZ U.Kingdom

T : +44(0) 1530 837 472

F :+44(0) 1530 519 577

e-mail: sales@aksa-uk.com

IRAQ

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

T : +964(0) 771199 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 :+ 656863 0392 - 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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AKSA JENERATOR SANAYII A.S.
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DECLARATION OF CONFORMITY
AT — UYGUNLUK BEYANI

Uretici i Manufacturer : AKSA.Jencrator San.A.5.

Adres ! Adress ¢ Giilbahar Cd. 1.5okak, Glinegli 34212 I'stﬂnhulfTurI-:iye
Uriin Kodu ! Broduct Sode 1 o e e ea e e e

Uriin Aciklamasi ; Dtomatik Tip Kabinli Jenaratdr

Production Descoplion Aulomatc Generalor With Cancoy

Deklerasyon £ Declaration

AKEA Jenerslér San. A5 olarak. wyukarda bilgileri werilmiz olan urlinin aga@daki Avrupa Birigi
direktiflarine, standartlara ve bunlann gereklirdigi sardara uygun cldugunu beyan ederiz.

On b’ of AKSA danaratte 3an A5, W cdalare thar above fnfovmafion i safaling on e suppiemanidzeive of
ths: i ookl i i conEanmiRty al fhe BRicw staled stanvkans, PO duonivies Gnd peowisaans af i,

Ayrupa Birligi Dirsktifleri £ EC Directives

00643 AT : Makine Emniyeli Yome ol

200842 EG s Machinery Saloly Dvecive

200410887 : Elektromanyetis Uyumiuiuk vanetmelidl
2004408EC : Flartramagnate Camesihity Ofrective
A0EEEIAT = Adgak Gerilion Yanelmeligi

2O0GILEC : Law Vaillege Dirgctive

Slandartlar / Standarts

TE EN IS0 12400-1: 3007 = Wakinslerde Gluenlik - Tem il Kavenkn, Toesoom bin Geml Poans pler -89 1 Teemel Tanrmooi, Wal.
EN X II00-1.2007 | Safsiy ol Machmieny - Bas/o Udiesps, Sanoval Pucises For DasgeFaf 1 Base Tevmiocgr, Meifedhoy

TE EM B0 1 2100-2: 2007 = Wakinnierde Civenlik - Trmsl Knve milar, Teessim kcin Gennl Prenapler -3500m 2 Tenib Proraipier
BN ED 1 200-2:0002 ¢ Safedy i Misdhenory - Basde Carmepls, Sanoma! Prinaiokes: For Sreden-Par - Trohrinad Brincinless

& TS LM G131 = Makinglards Goven ik-Crgonamis Tasaam Presiplén-080e 1:Taminak) e Ceanel Prensip &
EN 67515006 + Sefay o Maching - Eronemie Dasigh Prvcsi s Mar 1-Tammicags Ana Canersl Princ s
= TE EM 802041 3 Miakinelenda Qowenik - Makinekann Bkl Tesd rzal - Boam 1. Gesal Euialan
EN RO -1 200 : Ratady ol Machasg-Esnlnes aqupnanr L Mashanas daneca’ Hagnriemsiis
& TS El 42601 riZidp Cedred Icter Yarmal Moter Tahrull Beneralde Croslar. Clmenle
EN 128012007  Reclprorniing Inicrnal Comtosten Engine-Drivon Soneraiing Soiz. Sainly
= 1% ENESO 14121 1 Mo GEieanl ke Hikk degedardinmas « B om 9 Frersiplar
EN S 41211 : ety of Machindn-miak Assesemai-Part T; Prindpies

itk AL Rl AT Chisvncsy s Dy Teder hloni Flesa s lial e Bomsed e Radpe klik Deviy
iy SERL Tesleg Ao’ Meosucannrd Torhalpars, Baafoedars Duebons fanandy Tosi

TR ERRID0O-4-2 3008 -Flokhiom ol
84 EN S0 20T Bl i T

TE ENS1000-4-62009 : Eslgromanymik Uyum wiul (EWC - ESOm L6 Deray ve Qorsg Taonbilgd Radys Frekmna Alanlannn Madan
Sdudu Temash Rababy zhiklam Harm Qadp <k

A5 BN S 000-4-8 M0 Bechemecrmetie Compaliodty (EME] Tesbror Anct bemsuremen] Tewhmgues. bnmueily fo Concomied Cistombewe
nciraad By flada-Feaguansy A

Yayim f iesyad by ¢ AKSA Jensratir San, AS
Yer-Tarih f Blace Date :lstanbul - v
Firma Adina Yetkili : Mustafa KOGUKBAS
tame of Authonzed Asoresemeive

Unvan / Tifls : il;letme Midiird

imza/ Siostue :
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JENERATOR

AKSA JENERATOR SANAYIl A.S.

(€

DECLARATION OF CONFORMITY
AT — UYGUNLUK BEYANI

lretici | Manufacturer : AHSA Jencratir San A5,

Adres ! Adress ¢ Giilbahar Cd. 1. 5okak, Glinegli 34212 I'stanhulfTUrI-:iye
Uriin Kodu / Broduc! Sode 1 e e e resnnee e

Uriin Agiklamasi : Otomatik Tip Acik Jeneratdr

Production Ceschgiion Aulormatic Generalor With Out Canooy

Deklerasyon S Declaration

BAKEA Jeneratdir San. A5 olarak., yukerida bilgileri verilmiz olan urinin agadwaki Avrupa Bidigi
direktiflarine, standartlara ve bunlann gereklirdigi sardara uygun cldujunu beyan ederiz.

On head® af AKEA danararts Fan A 5, Wa daclare ar above fnfoematen it sfadine on the supplpmandachive of
fhus i oot G i conHRaR Gl fhe Balew sfated standants, PG diontives G0 prowianans af e,

Avrupa Birligi Direktifleri f EC Directives

0 RAT = Makine Emniyeli Yome el
2008/42/EG s Machiney Salaly Dveoive

20041 08AT : Elektromamyetis Uyvumuiuk vanetmelidl
2004408°EC : Blprtramargnate Sames Kty Diractive
200685 AT s Abgak Gerilinn Yanetmeligi

2O0GSLEC : Low Valege Dirgctive

Standartlar / Standarts

TE EN 120 13100-1: 2007 : Mukinelerde Glvenlik - Terel Kaviernkn, Tosonm in Geol Poans phes -8003m 1 Teenel Tannmooi, Wal,
ENEXIIT00-1.2008 . Safedy ol Machmeny - Baco Coceps, Saneval Pacies For OasigeFaf 1 Base Tetoiogr, MeTodocy

& TE EN 0 1 2100-2:2007 = Makinrierde Giuenllk - Treminl Kneremilar, Teessm kin Genel Brena plier -3400m 2 Teanik Proraipler
BN D 130022002 ¢ Bafedy ol Mofaory - Bacde Camrepls, S’ Prinmres: Eor Gredgn-Pard 3 Toohrinal Brinonbss
a TS LM E181 = Makinglande Gover i-Crgonamic Tasaam Pressiple-Qolor 1 Tamis2ke) e Cansl Pransp &
EN G15-1 5006 + Sefary o Machingiy-Ergomerie Daaian Prvesis Sar T-Tamingagy Ana Daneral Prnc s
= T2 EN B0204-1 3 Miakinelends Qowennik - Makineknn Baklis Tesdozal - BO G . Gemal Euiala
EN R0IN-1.200 : Hatady of Machasnp-Eanbnes aqupoanr G Mashunas (anecs Paginmrsims
& TS ER 12601 +iZidp Celmed Ioten Yanmal Moter Tahrull kenecalde Sroalar . Cimenllk
EN 12200 2007  Aecleraoniing Jnicrmal Comtoston Engine-Drivon Soneraitng Soiz- Sally
= 15 EN S0 13121 * Mol e Glaanl k= Hikk dagedardinmas - 2o 0m 9 Persiplar
EN SO 14111 = ety of Mashindny-Mak Assessmai-Pan 1; Prdpies

TR EN B1000-4-23006  -Flokbow syl
83 EN BN -L-2. M0 Sl i O

TE EN 61000-496:2009 : E'sgromanymik Lyum wiyl (EMC - ESOm 25 Dearay ve Qigrsg Tosnlilgn Radys Frekana Alanlannm Nedan
S dugu Temash Rabaky zhkiam Hamm Dadipchk

A8 BN 200048 M0 - Bechomeomeiic Compabio e (EMT]L Tesbro Anct Memsoreme Techmgues, dermeenly fo Condomied Ciaslombane
cirsad By flaa-Feaguansy e

i ik AL R0 T A= Chinmery e e Tier ket -Flesa sl k Bossslines Bady e kik Deviy
iy SEMAT Tesdig Ao Messucanned Torhinlpars. Safocdars Dot Sty Tl

Yayim S iesped by ¢ AKSA Jeneratir San, AS
Yer-Tarih / Flace-Dalc E 1 T T
Firma Adina Yetkili : Mustafa KUGUKBAS
Name of Avthorized Rsovesemative
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Bu siire mala iliskin arizanin servis istasyonuna, servis istasyonunun olmamasi durumunda, malin saticisi, bayii, acentesi, temsilciligi, ithalatcisi veya imalatcisi-iireticisinden birine bildirim
tarihinden itibaren baslar. Tiket ariza bildirimini; telefon, faks, e-posta, iadeli taahhitli mektup veya benzeri bir yolla yapmasi mismkindir. Ancak, uyusmazlik halinde ispat yikimliligo
tiketiciye aittir. Sanayi malinin arizasinin 10 is giini icerisinde giderilmemesi halinde, imalatci veya ithalatci; malin tamiri tamamlanincaya kadar, benzer &zelliklere sahip baska bir sanayi malini
tiketicinin kullanimina tahsis etmek zorundadir.
i icerisinde, gerek malzeme ve iscilik gerekse montaj hatalarindan dolayi arizalanmasi halinde, iscilik masrafi, degistirilen parca bedeli ya da baska herhangi bir ad altinda
hicbir iicret talep etmeksizin yapilacakhr.
5. Tiketicinin onarim hakkini kullanmasina ragmen malin,
* Tiketiciye teslim edildigi tarihten itibaren, belirlenen garanti siresi icinde kalmak kaydiyla, bir yil icerisinde; ayni arizanin ikiden fazla tekrarlamasi veya farkli arizalarin dértten fazla meydana
gelmesi veya belirlenen garanti siresi icerisinde farkl arizalarin toplaminin alhidan fazla olmasi unsurlarinin yani sira, bu arizalarin maldan yararlanamamay: sisrekli kilmasi,
* Tamiri icin gereken azami sirenin asilmasi,
« Firmanin servis istasyonunun mevcut olmamasi halinde sirasiyla; satici, bayii, acentasi, temsilciligi, ithalatcisi veya imalatcisi-iireticisinden birisinin diizenleyecegi raporla arizanin tamirinin
mimkin bulunmadiginin belirlenmesi, durumlarinda tilketici malin iicretsiz degistirilmesini, bedel iadesi veya ayip oraninda bedel indirimi talep edebi
6. Malin kullanma kilavuzunda yer alan hususlara aykirn kullanilmasindan, kaynaklanan arizalar garanti kapsami disindadir.
7. Garanti belgesi ile ilgili olarak cikabilecek sorunlar icin Sanayi ve Ticaret Bakanligi, Tiketicinin ve Rekabetinin Korunmasi Genel Midirligi' ne basvurabilirler.
Zorwm::_=>>cmnrn_mmmmc3m_:n_nBc&mz—n_‘nm_:mn:_u_.__um_mm<mv:umn—c_‘nm_u_de&_Sa_ANoE_._mnm__‘.

GARANTI DISI DURUMLAR

Satin alinan jeneratérlerin devreye alma islemleri AKSA Jeneratdr yetkili servislerince yapilmali, miisterinin kendisi veya baska bir servise yaptirilmamalidir. Aksi durumda Jeneratér garanti
kapsami disina cikar. Yapilan devreye alma islemi, sadece islemin yapildigi mekan icin gecerli olup, yeni bir yerde kullanim icin tekrar AKSA Jeneratér yetkili servislerince devreye alinmalidir.
ikinci defa yapilacak devreye alma isleminin icretini misteri karsilayacakhr.

cerisindeki bitiin jeneratérlerimizin, periyodik bakim cizelgesinde belirtilen tim bakimlari, Aksa Jeneratériin yetkili servislerine iicreti karsiiginda yaptinlmalidir. Bu bakimlardan
herhangi birisinin yapilmamasi durumunda jeneratér garanti kapsami disina cikar.
AKSA Jeneratér tarafindan onaylanmayan malzeme kullanimi sonucu gerceklesen arizalar, ihmal sonucu olusan arizalar, yanls kullanma, uygun olmayan giicte kullanma, yanls yerlesim, uygun
olmayan sartlardaki depolama durumlardan kaynaklanacak arizalarda ve yetkili olmayan servisler ve sahislar tarafindan tamir, bakim veya miidahalelerde jeneratér garanti kapsami disina cikar.
Satin alinan jeneratdr 6 ay icerisinde devreye alinmayacaksa, jeneratére ait depolama kosullari saglanmak kaydi ile bekletilmelidir. Garanti siiresi icerisindeki bir makinenin depolama
(konservasyon) isleminin yaptinlmasi durumunda jeneratér garanti kapsami disina cikar.
Kamyon iisti teslimlerde, nakliye sorumlulugu, indirme sorumlulugu da dahil olmak iizere kamyon stinde tesliminden sonra, start islemine kadar makinenin uygun sartlarda muhafaza edilmesi
tamamen mijsterinin sorumlulugu altindadir. Bu esnada olusacak hazar ve arizalarda jeneratsr garanti kapsami disina cikar.
Sogutma sistemine, silindir gémlek veya blogunda karincalanma, erozyon ve tortu olusmamasi icin eklenmesi gereken kimyasallarin eklenmemesi durumunda, olusan arizalardan jeneratér garanti
kapsami disina cikar.
Satin alinan jeneratdrlere garanti siresi icerisinde, orijinal ekipmanlari ve projesi haricinde senkron, ilave kontrol initesi, pano, transfer pano vb. ilave ekipman veya proje yapilamaz. Aksa
Jeneratdriin onayi olmadan yapilirsa, jeneratér garanti kapsami disina cikar
Deprem, sel, su baskini, yildirim dismesi ve benzeri dogal afetler gibi cevresel etkilerden ve sebekeden kaynaklanan arizalarda jeneratsér garanti kapsami disina cikar.
Jeneratdr giicine uygun secilen sebeke kontaktsrii iizerinden, jeneratér nominal akimindan fazla akim cekilmesinden kaynaklanacak sebeke kontaktsri, sarj redreséri ve isitici gibi iriinlerde
olusacak arizalardan Aksa Jeneratsr sorumlu degildir.

R

. Motorun yaglanmasi, uzun mirlii olmasi ve akiinin sarji icin jeneratériin haftada 1 gin calistrilmasi gerekmektedir. Aksi halde olusacak
arizalarda jeneratsr garan
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Genel Midirlik / Head Office I

TURKIYE / TURKEY
Giilbahar Caddesi 1.Sokak
34212 No:2 Giinesli - Istanbul
T:+90 212 478 66 66
F:+90212 65755 16

e-mail: aksa@aksa.com.tr

Aksa Servis / Aksa Service

TURKIYE / TURKEY

Murat Bey Beldesi,

Gliney girisi Cad. No: 8

34540 Catalca / ISTANBUL

T :+902128871111

F :+902128871020

e-mail: info@aksaservis.com.tr

Aksa Kiralama / Aksa Rental

TURKIYE / TURKEY B.A.E. /UAE.

Murat Bey Beldesi, Aksa Middle East

Gliney girisi Cad. No: 8 Post Box. No:18167 Jebel Ali Free Zone
34540 Gatalca / ISTANBUL Dubai - United Arab Emirates

T :+90212 8871212 T : +97148809140

F :+90212 8871525 F . +97148809141

e-mail: aksakiralama@aksakiralama.com.tr e-mail:sales@aksa.ae

Fabrikalar / Factories I

TURKIYE / TURKEY CIN / CHINA

Tasocag Yolu No:22 Export Processing Zone
Mahmutbey Bagcilar Xinzhu Road, Plant A1-A2,
ISTANBUL Changzhou/China

T :+90212446 4301 T : +8651985150205

F : +90212 446 4300 F: +8651985150130
e-mail: aksa@aksa.com.tr e-mail: aksa(daksapowergen.com

m KAZANCI HOLDING

www.aksa.com.tr






