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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 Jenerator does not assume responsibility for possible errors.

Aksa Jenerator reserves to make changes without prior notice.

AKS d cvaon
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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.

(]

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.

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

I'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.

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

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

or other requirements.

2.2. 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

| 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. Fire and Explosion

Fuel and fumes associated with generating sets can be flammable
and potentially explosive. Proper care in handling these materials
can dramatically limit the risk of fire or explosion. However,
safety dictates that fully charged BC and ABC fire extinguishers
are kept on hand.

Personnel must know how to operate them.

WARNING
Ensure that the generating set room is properly ventilated.

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.

Never store flammable liquids near the engine.

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.



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.

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.

| Do not attempt to operate 0

the generating set with any :

W

known leaks in the

fuel system.

2.4. Mechanical

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

around the generating set.

WARNING
! 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
or for any other reason.

! Keep hands, arms, long hair; loose

clothing and jewelers away from

pulleys, belts and other moving parts.

Attention: Some moving parts cannot be seen clearly when
the set is running.

! 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 Fot Electric Shock

WARNING

! 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

o 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.

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

compression as follows:

e Place heel of hand 2 fingers

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 15 times per minute.
o Repeat cycle (2 breaths and

|5 compressions) until medical

helps takes over.

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

vl

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

The sets are used for two main purposes:

a- Continuous duty sets,

used to produce electric power for countless requirements
(motive power, lighting, heating, etc) in areas where other
sources or power are unavailable.

b- Emergency duty sets,

Used during public network failures, when such failures are
liable to cause serious trouble to persons or material or
financial damage (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:

ol. hand control generating sets
02. stand-by generating sets

The standard stationary generating set comprises:
- diesel engine

- synchronous generator

- coupling

- metal sub-base with vibration isolators

- starter batteries

- fuel tank within the bed-plate

- instrument panel

- exhaust gas silencer.

Aksa Generating Set has been designed as a complete package
to provide superior performance and reliability.
Figure 3.1. identifies the major components. This figure is of
a typical generating set. However, every set will be slightly
different due to the size and configuration of the major
components. This section briefly describes the parts of the
generating set. Further information is provided in later sections
of this manual.

Each generating set is provided with a Rating Label (ltem 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 Alternating Current generator;
built for continuous running at sites where no electricity is
available (some models are excepted) or as stand-by in case
of interruption of the mains.

The generator operates at 230/220V 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 3.1. Typical generating set configuration

No Description

l. Aksa generating set rating label
Diesel engine

Air filter

Battery

Battery charging alternator
Radiator

Alternator

Terminal box

¥ © N oUW N

Base frame

)

Fuel tank (inside the base frame)

Vibration isolators

S =

Control Panel

3.3. Diesel Engine

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

valves and camshaft in block or V- 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 12 volt or 24 volts DC,
negative ground/earth. This system includes an electric
engine starter, a battery (item 4) and a battery charging
alternator (item 5). For 12 volts electrical system one
battery is given. 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 6) a
pusher fan and thermostat. The alternator has its own

internal fan to cool the alternator components.

3.6. Synchronous Alternator

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

The output electrical power is normally produced by

a screen protected and drip-proof, self-exciting, self



regulating, brushless alternator. (Item 7) Fine tuned to
the output of this generating set. Mounted on top of

the alternator is a sheet steel terminal box (item 8)

3.7. Coupling

Engine and alternator are firmly joined by a coupling
cone that guarantees the proper assembly coaxiality
Mono-support machines are also used a special flexible

disk is used in place of a flexible coupling.

3.8. Fuel tank and Base frame

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

3.9. Vibration Isolation

The generating set is fitted with vibration isolators (ftem
| I') which are designed to reduce engine vibration being
transmitted to the foundation on which the generating
set is mounted. These isolators are fitted between the

engine /alternator feet and the base frame.

3.10. Silencer and Exhaust system

Exhaust gases from the turbocharger are discharged
toward atmosphere through a silencer. These should be
vented as high as possible, and must be prevented from
re-entering the engine via the charge air intake, or
polluting the radiator fins.

[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.
It is asbestos-free. The exhaust silencer is delivered in
two configurations with an industrial attenuation and
residential attenuation.

3.11. Control System

One of several types of control systems and panels
(item 12) may be fitted to control the operation and
output of the set and to protect the set from possible
malfunctions. Section 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 AND HANDLING

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 atternator 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)

- The access to the site, initially for delivery and installation
purposes, but afterwards for the deliveries of fuel and
servicing vehicles, etc.

- Ground condition, is it level or sloping?

- Any noise constraints. (i.e. the location of offices or
residential property).

- 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. Enclosured Generating Set Location

4.5.1. Positioning and preparing for installation
Select a position for the enclosured generator that the
following conditions are met:

* Do not install generator where exhaust gas could
accumulate and enter inside or be drawn into a potentially
occupied building. Ensure exhaust gas is kept a way from
any windows, doors, ventilation intakes or other
openings that can allow exhaust gas to collect in a
confined area.

* The positioning of the enclosured generator should
be such that generator exhaust and cooling air flows do
not create a nuisance or potential source of danger to
personnel or buildings etc.

* Prevailing wins and air currents should be taken into
consideration when positioning generator.
* Place the unit in a prepared location that is flat and
has provisions for water drainage.

* Install the unit in a location where sump pump discharge,
rain gutter down spouts, roof run-off, landscape
irrigation or water sprinklers will not flood the unit or
spray the enclosure and enter any air inlet our outlet
openings.

* 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.
* Install the unit where the location of any services such
as phone, electrical, fuel, air conditioning, irrigation,
including covered, concealed and underground services
will not be affected or obstructed.

* Install the unit where air inlet and outlet openings will
not become obstructed by leaves, grass, snow, etc. If
prevailing winds will cause blowing or drifting, you may
need to construct a windbreak to protect the unit.
* The ground must be dry, level and firm enough to
support the weight of the enclosure without any sinking
with time. A prepared concrete platform with a smooth
surface is necessary to accommodate the generating set.
Allowance for cable runs and if necessary, fuel pipes
from a bulk tank must be made into the concrete slab.
Check which side of the set fuel lines and cables originate
from.

» There must be adequate access for installation and
commissioning of the generator. Also allowance must
be made for maintenance.

* Inspection of exhaust system for leaks and damage
and that no materials or debris can come into contact
with the hot exhaust system.

* Inspection of exhaust pipe exit for obstruction.
* Do not install the generator closer |,.5m from any
combustibles or structures with combustible walls
* The enclosure protection class is IP 23 specifications.
* All non-current carrying metalwork associated with
the equipment must be bonded to a suitable earth
connection.

* Select a position for the enclosured generator which
is as close as possible to the load.

4.6. 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?)
w = width of foundation in (m)

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 atternator
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.

4.7. Room Design Guidance Notes

4.7.1. 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.

4.7.2. Inlet and outlet attenuators with weather louvers
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

4.7.3. 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 fitter. 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 filtter. 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.

4.7 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. It 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 bum injury and reduces the heat being radiated

to the operating generator room.



4.7.5. 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.
It is therefore important that adequate ventilation is
provided to keep the engine and alternator cool. Proper
air flow, as shown in Figure 3.4. 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.
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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 |,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

4.7.6. 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.

4.7.7. Change - over panels

Should the change-over panel with in the generator

=
&
)
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Figure 4.4. Air ventilation




Figure 4.5. Generating Set Room

AIR EXHAUST AIR INLET

Hot air from the generating set is discharged from the room through a hot Air inlet louvre on door or Wall.
air duct (optional) fitted in an opening in the wall the same size as the duct. AIR INLET SURFACE

The hot air discharge opening is protected from any obstruction, penetration minimum x 2 the air exhaust area.

or infitration of foreign elements by a metal louvre. Use a neoprene foam
to seal the hot air dischange duct in the wall. The exhaust pipe is fitted in the
hot air discharge duct. Hot air from the radiator passes through the canopy roof. ELECTRIC CABLES
R
RN
RO
e
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GENERATING SET BOLTED
TO THE SLAB

EARTH TERMINAL

EXHAUST GASES DISCHARGE OUTSIDE THE ROOM
When the orginal piping must be extended, should be mounted on an efficient suspension bracket fitted and
muffler bellows between piping and muffler. It must never rest on the engine or muffler.

Figure 4.6. Soundproof type Generating set room
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Generating Sets Generating Set Room Radiator Hot Air | AirInlet| Room’s Exhaust
Dimensions Dimesion Outlet Openings| Door
(m) m Openings Total | Dimension
Model SFt’znwdebry LO[\.Ir:I‘?rS Area (m) .

A B ,C Diameter| p

[KVA) | Length | Widht |Height|Length/Widht|Heightl p E K (m?) Lo g | lmeh ]

APD 20 A 20 1,5 09 |11 |30]30(25]| 07 0,75 | 0,4 0,7 1,5 2,0 3,0 1,9
APD 25 A 25 1.5 09 | 1,1]30]|30(|25( 07 0,75 | 04 0,7 1.5 2,0 3,0 1.9
APD 30 C 30 186 | 09 |14 ] 30|30([25(| 08 0,8 | 035 0,8 1.5 2,0 3,0 2,0
APD 33 A 33 15 09 | 11]30|30(25|07 | 08 0,4 0,75 15 2,0 3,0 19
APD 40 A 40 1,73 09 [114| 30 |30(|25]| 08 0,8 | 0,35 0,8 1,5 2,0 3,0 19
APD 43 C 43 186 | 09 | 14| 30|30(|25| 08 0,8 | 035 0,8 1.5 2,0 3,0 2,0
APD 50 A 50 186 | 09 |13 ] 30(30([25( 08 0,8 | 035 0,8 1.5 2,0 3,0 2,0
APD 70 A 70 18 | 09 |13 ]30(30(|25( 08 0,8 | 035 0,8 15 2,0 3,0 2,0
APD 90 A 93 2,15 1.0 | 15| 40 (30|25 | 08 0,8 0,4 1,0 1,5 2,2 3,0 2,0
APD 110C 110 2,15 10 (1540|3025 08 0,9 | 045 1,0 1.5 2,2 3,0 2,0
APD 125 A 125 23 11 (164 40 30|27 | 11 1,0 0,4 13 1.5 2,2 4,0 2,2
APD 145C 145 2,3 10 (1540|3025 08 0,9 | 0,45 1,0 3 2,2 3,0 2,0
APD 150 A 150 23 1,1 | 1,65] 40 [ 30|27 | 11 1,0 0,4 13 1,5 2,2 4,0 2,2
APD 200 C 200 2,4 1.1 1.7 | 40 |30(27 | 11 1,0 | 0,55 13 1,5 2,2 4,0 2,2
APD 250 A 250 3,0 1,22 |2,05| 50 [ 33 30| 11 1,2 | 0,45 1,5 1.5 2,2 6,0 23
APD 275C 275 2,9 1,15 (1,85 50 [ 33 (30| 1,2 1,2 | 0,55 15 15 2,4 6,0 2,4
APD 330 A 330 3.2 1,15 (19 | 50|33 (30| 13 1,3 | 0,55 17 1,5 2,5 6,0 2,5
APD 350 C 350 325 [ 1,15 (19 | 50|33 (30| 13 1,3 | 0,55 17 1,5 2,5 6,0 2,5
APD 385 C 385 325 (1,15 |19 | 50 [ 33 (30| 13 13 | 0,55 1,7 1.5 2,5 6,0 2,5
APD 1000 C 1000 4,5 1,77 |235| 70 | 40 [ 45| 2,0 2,0 0,3 5,0 25 | 30 2x6 | 3,0
AJ 1375 1375 5,75 2,1 27 | 90 | 50 | 45| 24 2,5 0,4 7,0 3,0 35 | 1x12 | 3,5
APD 1425 M 1425 4,4 2,04 1216 75 | 45 | 45 | 25 2,5 | 0,35 7,0 3,0 3,0 [ 1x12 | 3,5
APD 1540 M 1540 4b | 204 (216 75 | 45| 45| 25 25 | 035 7,0 30 | 30 | 1x12 | 3,5
AJ 1600 1600 555 (215 |26 | 80 [ 50 (45| 25 2,5 0,4 7,0 30 | 35 | 1x12 | 3,5
APD 1650 M 1650 495 | 22 |3,08| 80 |50 (50| 25 2,7 | 035 8,0 30 | 35 | 1x12 | 40
APD 1915 M 1915 516 | 225 (255 80 |50 (45| 27 2,5 | 0,35 7,0 3,0 35 | 1x16 | 3,5
APD 2100 M 2100 523 [ 252 (297| 90 |50 50| 30 2,7 0,3 9,0 30 | 35 | 1x16 | 4,0
APD 2225 M 2225 57 24 1322| 90 |50 (50| 27 3,0 0,3 9,5 30 | 35 | 1x16 | 4,0

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.

1.3 t0 5,8 centi strokes

(13 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

42 to 30° APl 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
(ASTM D482)

Not to exceed 0,02 mass percent
(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 ( 10°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

filttration 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
Up to 600 kVA generating sets can be supplied with or
without 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:

|. 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.
52.);

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:

| .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 excess 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 excess 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.This
statement is true for all Cummins powered engines with
the PT fuel system (NT, K range). However with sets
using the B series, C series engines drain lines for fuel
will cause siphoning back through the supply line and
result in hard starting if installed above the fuel level.
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 71°C, due to expansion of the fuel, will decrease

the engine output power.

- In fuel system line, using the water filter separators will

prevent 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
1. 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,

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 fitter

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 09 6 172"
1500 - 2200 6 09 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 8,5 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

|.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.

20

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 Cummins engines is
3ins Hg (76 mm Hg)

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 |” 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;

\L—\___ /
- . _NOTTO sm;&,/

Fig. 7.1. Exhaust bend and radius

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 API 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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Fig. 7.2. Exhaust system
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Figure: 8.1. Recommended SAE Oil Viscosity
Grades v.s. Ambient Temperatures



Generatin Set § =
g E . 0Oil Specifications
. . 8 G Not; Lubricating oil vicosity level will be chosen
Model ;;3\1’1; Imgégf é 5 § ‘g E % from Table 8.1. according to the ambient
33 B 8 = temperature
(vl Tn | leer | der | uer
APD 20 A 20 A4CRX22 5 95 10 10
APD 25 A 25 A4CRX25 6.2 95 1 10
APD30C 30 4B3,9-62 67 | 145 19 1
APD 33 A 33 A4CRX25T 7.6 95 1 10
APD 40 A 40 A3CRX32T 105 | 82 18 1
APD 43 C 43 4BT3,9-G2 93 | 145 19 1
APD 50 A 50 A4LCRX47 15 | 145 18 14
APD 70 A 70 A4CRX46T 17 145 19 14
APD 90 A 93 ALCRX46TI 22 195 | 26 14
APD 110 C 110 6BT5.9-62 23 195 | 25 165
APD 125 A 125 AGCRX65TI 28 | 300 | 54 16 API CH
APD 145 C 145 6BTAA5.9-G2 30 195 | 27 16,5 APICI - 4
APD 150 A 150 AGCRX69TI | 325 | 300 | 54 16 HAER
APD 200 C 200 6CTA8.3-G2 40 | 320 | 36 20
APD 250 A 750 A6CRX98TI 52 | 380 | 46 2
APD 275 C 275 6LTAA8.9-G2 54 | 420 | 35 2
APD 330 A 330 A6CRX129TI 69 525 | 51 28
APD 350 C 350 NTA855-G1B 68 | 450 | 70 38
APD 385 C 385 NTA855-G2A 72 | 450 | 70 38
APD 1000C | 1000 KTA38-G2A 191 | 1250 | 280 | 114
AJ 1375 1375 A12CRX715TI | 258 | 2000 | 580 | 200
APD 1425M | 1425 S12R-PTA 261 | 2000 | 335 | 180
APD 1540 M | 1540 S12R-PTA2 289 | 2000 | 305 | 180
AJ 1600 1600 A12CRX 732TI | 296 | 2000 | 470 | 250
APD 1650 M | 1650 S12R-PTAA2 | 308 | 2000 | 317 | 180
APD1915M | 1915 S16R-PTA 357 | 2000 | 350 | 230
APD2100M | 2100 S16R-PTA2 394 | 2000 | 445 | 230
APD 2225 M | 2225 S16R-PTAA2 | 407 | 2000 | 400 | 230

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.
o 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
10 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:



V3x L x| x (R Cosp+Sinp)

e=

1000

e =Voltage drop (V)

| = Rated current (A)

L = Length of conductors (m)

R = Resistance (. /km toVDE 0102)
X = Reactance (/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 Multiple | Multiple | Muttiple|Multiple [HOO7RN-F

mm2 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
50 185 160 138 155 138
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, 0.6/1 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 |M{L
to earth. Should the insulation resistance be less than
IMLL winding must be dried out.

Generating Sets
Cable
current Cable section
Full Load capacity at Yw
Model Standby current at 40° Single core for|
Power U=400 Vac ambient each phase
(mm?)
(kVA) (A) (A)
APD 20 A 20 28 33 4
APD 25 A 25 36 42 6
APD30C 30 43 57 10
APD 33 A 33 47 57 10
APD 40 A 40 58 76 16
APD 43 C 43 62 76 16
APD 50 A 50 72 101 25
APD70 A 70 101 123 35
APD 90 A 93 134 155 50
APD110C 110 158 M 70
APD 125 A 125 180 228 95
APD 145 C 145 209 267 120
APD 150 A 150 216 267 120
APD 200 C 200 289 382 2x70
APD 250 A 250 361 456 2x95
APD 275 C 275 397 456 2x95
APD 330 A 330 476 534 2x120
APD 350 C 350 505 610 2x150
APD 385 C 385 556 684 3x95
APD 1000 C 1000 1445 1830 6x150
AJ 1375 1375 1986 2440 8x150
APD 1425 M 1425 2056 2440 8x150
APD 1540 M 1540 2222 2745 9x150
AJ 1600 1600 2309 2745 9x150
APD 1650 M 1650 2381 2745 9x150
APD 1915 M 1915 2764 3355 11x150
APD 2100 M 2100 3031 3660 12x150
APD 2225 M 2225 3247 3660 12x150

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

I 1.LACOUSTIC 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.
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11.2. Canopies:
Section 4.2. discusses sound attenuating canopies that

lower the noise level of the entire generating set.

11.3. 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.
! 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 5%



13. STORAGE OF THE GENERATOR

13.1. Storage

« Store the generator in a dry frest-free room which is
well ventilated.

* Run the engine regularly, ex. once a week until it is
warmed up. If this is in possible, extra pre cautions must
be taken.

 Consult the engines operator manual.

13.2. Alternator Storage:

When an alternator is in storage, moisture tends to
condense in the windings. To minimize condensation,
store the generating set in a dry storage area. If possible
use space heaters to keep the windings dry.
After removing the generating set from storage, perform
an insulation check as discussed in Section 10.6.

13.3. Battery Storage:
While the battery is stored, it should receive a refreshing

charge every 8 weeks up to a fully charged condition.

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

o 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.

e Look 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.
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o Keep the inlet opening open.

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

o 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.



14.1.1. Push Buttons

14.1.2. Status / Measurement Units

14.1.3. Alarm Indications

14.1. ICONS and LCD IDENTIFICATION

Display

Description

Display

Description Display

Description

Stop/Reset Configure / log AUTO Auto mode
Scroll Test mode Start (when in
I Manual or Test
Manual mode mode)

Configuration
mode active

Fuel level

Event log

Panel locked by
configurable input

Display Description Description Display Description
L1 . Phase L2 Fhase [ - FPhase
L1- N Phase - Neutral L2- N Phase - Neutral N Phase -Neutral
L1-L2 Phase - Phase L2-L3 Phase - Phase Phase - Phase
BAR Pressture KPa KFe Ogﬁi’;’:ssnre Pressure
VvV Voltage °|: Temperature Frequency
A Amperes OC Temperature Speed
kW KiloWatts kVA Apparent power e d}:{\;ﬁ&t‘.‘ X
ok Hours Run nJ AC Generator
g Timer in progress m Dc Mains (Utility)
X
&

Display Description Description Display Description
@ Warning Alarm Q Shutdown Alarm f Electrical Trip
- o - - High Current
m Fuel c‘if’; Low Oil Pressure ] Warmning
- > : High Coolant 7 A
. ! Shorge kel i 3&"' Temperattre ‘ V T ngr VO!rggg Lo )
——y Fail to start (Over- || RY Under Voltage
T Emergency Stop ! r crank) Vi (AC)
'\-f-' T Over Voltage (DC) @a Over-speed Hzf Over frequency
- Under Voltage ,_
V4 (DC) @ Under-speed HZ‘L Under frequency
b Auxiliary Ib Auxiliary Alarm
Indication (Waming or Shutdown)
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15. GENERAL PRECAUTIONS AND CONTROLS
WHICH MUST BE DONEAFTER STARTING UPTHE
GENERATING SET

o 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 51 - 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:
e 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.

e 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. CONTROL PANELS
Control, supervision and protection panels are mounted

on the generator base frame.

16 .1. Control System P72 Panel Specifications
Equipments:

e DSE 720, Automatic Mains Failure module
e Static battery charger

e Emergency stop push button

DSE 720 Module Features

e To monitoring AC mains supply

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

e Scrolling digital LCD display

e Front panel configuration of timers and alarm trip
points

e Easy push button control

STOP/RESET - MANUAL - AUTO - TEST - START

Metering via LCD display

e GeneratorVolt (L - N)

e Generator Ampere (LI, L2, L3)
e Generator Frequency (Hz)
MainsVolt (L - L/ L-N)

Engine cooling temperature

Engine oil pressure

Engine speed
e Engine hours run

e Engine battery volt

LED Display

» Generator Avaible
» Generator on Load
* Mains Available

* Mains on Load



16.2. 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.

Figure 16.1.

DSE 7320

Description of Controls
on DSE 7320 module

- 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
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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

o Over current; Shutdown

e Low oil pressure; Pre-alarm and Shutdown
e High engine temperature; Pre-alarm and Shutdown

Under/over speed; Shutdown
Low coolant level; Shutdown
Fail to start; Shutdown

Fail to stop; Warning

Low/High battery volts; Warning
Charge fail; Warning

Emergency stop; Shutdown
Can Data Fail; Shutdown
Can ECU Fail;
Phase rotation

Pre-Alarm and Shutdown

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.

I1.5. Control System P 602 Panel Specifications
Control, supervision and protection panel is mounted
on the generator set base frame.

Equipments:

* DSE, model 6020 Automatic Mains Failure module
« Static battery charger

* Emergency stop push button

DSE 6020 Module Features

» Automatic controls generating set, start and stop
* 3 phase generator and mains voltage monitoring
* Transfer between mains and generator power
» LCD display shows the status of the generator at
all time

* 4- line, 64 x 132 graphic display with LED backlight
* PC and front panel configurable

* Easy push button control

STOP/RESET — MANUAL - AUTOMATIC - TEST - START
Display Scroll button

Page button



Metering via LCD display

» Generator Volt (L-L, L-N)
« Generator Ampere (LI, L2, L3)
 Generator Frequency (Hz)
* Mains Volt (L-L / L- N)

* Mains Frequency

* Engine cooling temperature
* Engine oil pressure

* Engine speed

* Engine hours run

* Engine battery volt

* Engine maintenance due

« Event Log (5) events

Protections

Warnings

* Generator High/Low Voltage

» Generator Over/ Under Frequency
* Over /Under Speed

* Engine low oil pressure

* High coolant temperature

« Battery High / Low voltage

* Charge alternator failure

« Fail to stop

Shutdowns

» Generator High/ Low Voltage

» Generator Over/ Under Frequency
* Over /Under Speed

* Engine low oil pressure

* High coolant temperature

« Fail to stop

¢ Emergency stop

* Over current

* Fail to start

« Qil pressure sensor open circuit
* Temperature sensor open circuit

LED display

* Mains Available

¢ Mains On Load

* Generator Available
« Generator On Load
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17. 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.

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

e In this case power cables are drawn from generating
set, mains panel and emergency power panel.
Furthermore 8x2,5 mm?2 control cable must be drawn
from the generating set control panel.

GEMERATING SET
UTOMER DTRIBTION FaE:
r
s ST
s M
i 1
T
i

VR cnEwT
FRGTEETION
PSR
[ SRS

18.1 Typical emergency power system installation



18. ENGINE TROUBLESHOOTING

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

e Bad electrical connection

e Faulty in starter motor

o Wrong grade of lubricating oil

The engine does not start or difficult to start:
 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

o Dirty fuel filter element

o Airin fuel system

e Faulty in atomisers

o Colt start systems used incorrectly

e Fault in cold start system

o Restriction in fuel tank vent

e Wrong type or grade of fuel used

® Restriction in exhaust pipe

Not enough power:

o Restriction in a fuel pipe

o Faulty in fuel lift pump

o Dirty fuel filter element

o Airin fuel system

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

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

e \Wrong type or grade of fuel used

e Restricted movement of engine speed control

o Engine temperature is too high or low

Misfire
Restriction in a fuel pipe

Faulty in fuel lift pump

Dirty fuel fitter element

Alir in fuel system

Fault in atomisers or atomisers of an incorrect type

Fault in cold start system

Engine temperature is too high

Incorrect valve tip clearances
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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

® Wrong type or grade of fuel used

e Restriction in exhaust pipe

e Engine temperature is too low

e In correct valve tip clearances

e Engine over load

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

e Engine temperature is too low

The engine knocks:

e Faulty in fuel lift pump

e Fault in atomisers or atomisers of an incorrect type
® 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

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

e Restriction in fuel tank vent

e Restricted movement of engine speed control
o 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 Restriction air filter/cleaner or induction system
e Fault in atomisers or atomisers of an incorrect type
e Fault in cold start system

e Restriction in exhaust pipe

e Fan damaged

e Too much lubrication oil in sump

e Restriction in air or water passage of radiator

o Insufficient coolant system

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

o Incorrect valve tip clearances

The engine starts and stops:
o Dirty fuel filter element
o Restriction air filter/cleaner or induction system

o Airin fuel system

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

temperature switch
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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
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.

19.1. 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.

o For, Coolant level, Oil level, Fuel level

o Battery charge level

Operation of coolant heater

Drain Fuel/Water separator

Inspect the engine fan blades
Inspect the drive belt

B.Weekly
Repeat Daily
Check

Fuel System

o Fuel level in main tank

o Day tank float switch

o Fuel transfer pump operation

e Fuel lines and connections
Cooling System

o 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
o Oil level (Governor Housing)

e Tighten connections

Exhaust System

o Exhaust leaks

e Tighten connections

o 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

o Change lubricating oil fitters

o Clean crankcase breather

Fuel System

o Change fuel filters

e Drain sediment from main tank
Guvernor

o Change lubricating oil

Cooling System

o Check antifreeze

o Clean, exterior of radiator.

o Change water filtter

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

o Check operating alarms and safeties

C. 12 Months or 800 Hours

Repeat Maintenance “C”

o Check the valves setting
Fuel System

o Analyze/replace diesel fuel
Cooling System

o Clean exterior of radiators
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e Check coolant treatment

e Check anti-freeze solution

e Check water pumps and circulating pumps
o Replace, radiator’s fill cap for ever 500 kVA.

Examine duck work

Clean/check motor operated louvers

® Clean, jacket water heater tube

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

o 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.



DEAR AKSA GENERATING SET OPERATOR,

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

o MAINTENANCE AND REPAIRWORKS 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 OTHERTHAN
AUTHORIZED AKSA SERVICES OR BY PRIOR WRITTEN APPROVAL FROM AKSA POWER GENERATION ONTHE 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 FOR THE FAILURES WHICH ARE LIKELY TO
OCCUR IN CASE THAT THE DIESEL OIL USED CONTAINS DIRT OR WATER.

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

o BATTERIES WILL 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 1S 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 HIGHVOLTAGE.

o NEVER REMOVE THE BATTERY TERMINALS VWHILE 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 WHENTHE MANUAL GENERATING SET IS STARTED UR IT 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 OCCURWVILL NOT BE COVERED BY THE WARRANTY.

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

34



OLTEINDE HiE i 01 031407 40 s % 1o v ] ] 00: o norsinzy NOLLVONNO: [ 3wV 31va) norLvrvA | nors
woivuanal
oN onmvia N
1 E 5140 LRV 3L Y G 1T SV ALY D30 10
[ ON Lava
ONIYIINIONT :LNIWL¥vdIQ
(1A/40/22)02£3SA VANO0L--02AdY ol
o4 g3sn BMAM LOIMLS 3HL NO @3NSSI SI L1 “ANVW3A NO GINUNLITY 38 LSNW ANV
i1 03 (NoUZBUBLD) UOES2039) Jamod By
e 3 40 AL¥340NA 3L SI ONIMWV¥Q SIKL 40 TIV130 ONY NOISI 3L
T 13NVd L4VLS ‘3wvN e [Sunivior] awww] 3va| 0107 (O 03/I3STY LHOTIAIOD
' T
LHOI3M ALLLNYND WALV 3 TIVOS 3000 ¥3q¥0
NOLLJINOS3A_W3LT ‘ON_Lavd | W3l
A0LOVIND ON AWT3d  (NYCAVIIDLTRIO0LZHAT | SoT vall Ed1| g j - — — — — — — — — J [
J0LOVINDD ON ONY (AV13> A2IOT ZT 4-1030v ENE =0 — s S13IS INIONT o aus | AdONYD
(dOLS AINIDYIND (22WT0-r2ry] ast £0 i T T i
asnd) ve-0ex9d 141 70 i i i i
HDSN3S 39NSSIAd 10 ST <0 soion s | TNT i i
-
AOSNIS FNLVIdNIL $ILVA Sst %0 Nr i
f gsy |PST g | jicbl f
HJLIMS LHOIT AdONYD ST L0 i [ o] " i i imi i
LHDIT AdONYD T 80 \Ex \E\ '
T3N00W 0249384330 2 €0 [ s i B B i | |
¥S Av2I0/ADEZOV_3089HD A¥3LLVE 1 ot | AT i | Is1 |
CLINJAII LNIHHNT INIW ONIAVIHE HIIH> dI-VSIE-E3-L¥Z0 241 143 r L
(LINJAID INIHNI INIA ONDIVINE HOIH> dI-vDIE-€9-£pZ0] e el 7’ e fovel ow e e $W>L — o
132 942 42
@Esn vo-0exsg €1
vi2 €42 242 6 [ 9 + 3 - =13
g
_ El i4
A 231 E;Aw 0
. N Y By |
AT (€Y1 | 24T [TdT (ST
00T | ZT
v0E |V0E
61 | N _ =AY
6 o1 ov1 |6€1 |90 0 €0 L1 ! € -
ITET 2 T S € T T -4 +8
punoss enuvea ssmd aommes soawes 1309 suous ey doas  (+) aBuoyd (-
S TEOMVSER NS gno AauaBuaus
02,430 nt
0|6 |~ 2Nt N
+ | € 14 3oYLIOA 39v1I0A
SNIVA A0LYAINTD 1 N
NOLS Y NN Wod €127111
Gz v2eedl L2 92 12 026181
P v e 2 e | |s2
N bvEV 24 N €€ 2 (292 2 o N




] 00: o norsinzy < NOLLVONNO: [ 3V 31va nouviva [ nors

woivuanal |

ON ONIMYIG
ON Luvd E “31¥0 INVATI30 3HL 1Y G3U¥3ddY L1 SV U3LLVM 1D3(8NS 3HL 40

(1A/40/22)02£3SA VANO0L--02AdY oz_ﬁmmx_w,zw —
vo1 assn
0 3
e
Z 13NVd LJVLS ‘IWYN 14Vd | JuNLYNOIS ER ERL 4 @ Q3AY3IS3Y LHOTYAJOD
r—— T 7 " N
i i sz |92 |2 | 2
| m R ge N 2 L2 92 &2
N ZW HW$ vy EY Ed e N |2 e |s2 |2
(I A J
N 61
A
cut \m% er 8
o1 et
9o [ we v9 v
o1 QEN ﬁ Swzmmw :ENNE et @uw
€41
a1 :
L o 4 Be
n N2 2| 92| s2
T T s T e g w e Yt ——— — — — —
| 193H |
HILYA
f l f
i U M O>|/ / |
| HOLIMNS d34SNVSL JILYWNOLNY JCC ~ O A |
| ASONYd dF4SNVSL ATLYWOLNY + . f
f ! J f
f N f




Eng) NOLLVRWA | 1S

WOLLVaNNo3 | 3wV

e e e s e o o @ES | 00 TONNOISIAGY
(=3 o ume MoivuaNal |
vd '31¥A LNVATIZY IHL LV Q3UV3ddY L1 SY ¥3LLVW 13(8NS FHL 40
o NoLYO0T on 1ava D353 NI ONY NO 331 ONIHY34ay 3190 HOVS WOYS SONALXE LNAWND0a
SIHL NI LHOIIAOD 40 NOLLYAY3ST IHL G3NSSI ST LI HOIAM HLIA LOVELND
LG 0 43N0 AMITONS HVINDLLEVS IHL NI GILVLS LVHL NVHL H3HLO 3S0aUNd
(1A)02£3SQ YANOST---YAN06AdY wnuem | 90-50] @ Eowes ANV ¥Od G3SN 38 YON ALYVd QYIHL ANV OL GILVDINNWWOD ¥0 G31d0D
o4 azsn ‘G30NOYEEY 33 1ON STIN LI NOTSSIWE34 NALLTSAY 1IOHLIM VKL NOLLIGNO
o | 50 LIS 3HL NO G3NSST ST 11 ONVIW30 NO GINANLTY 36 1SN ONY
71103 (NOUZBUEL) UOREIAUSD Jamad By
T 1ANVd L4VIS unmoe> | 90 40 ALY3AONA 34 ST ONIAVE] SIHL 40 TIVL30 ONY NOISIA IHL
3N Lave [Feninory  3WWN] 390] ooz (D) Q3AYISTY LHOTHAJOD
NOLLJINOSI_W3LT ON_Lavd | W3l
A0LOYINDD IN AVI3d  ANVCAYIIDLIP200L2W30 | val €1 W1 | g
J0LOVINDD ON NV CAVI3e) Av2Od 2T 3-10d0v | Gl 2al 20 JUT.
(d0LS AONIDIIND (22W)T0-r2ry] est €0 = ploua)as ang
SN vE-0EX9E I 0 S13S INIDN3
AOSN3S_3aNSSIdd 10 st o W
HOSN3S ANLYHIHIL $ILYA as1 50
GST |¥ST
HOLIAS 1HOIT AdONYD 151 10 R
NdT Av2ars
LHILT AdONYD o)l 80 |i= n A0LYNLIY - E
HONSIADD 1310313 £nt “0 C Hu
3NTON 02£93S433T 21 o1 ‘-' ™ i T
VS Ap230/A0E23V 3949HI ANILLVE 1M il
ERIC VEEWN]S] 52019 M2 (SEE SE
CLINJAID INIHIND INIA ONDIVINE HOIH) dI-vSIa-E9-LvZT 241 2
(LINJAID INIAND INIA ONDIVINE HOIH> dI-vDIE-E9-LpZ(] £ €1 oot
142 942 52 6 o1 ° i v - vE
(3sn4 v9-0Ex98 1 141
v42 E42 242
9
¥o1
j2=13
voe  |voe 291\ At Aw
I [ s | 1l lem
00T | £1
vdl |€dT | 2dT | SdT
6l | N
ast
| - 6 01 0¥1 |6E1 |90 €0 ya T € -
ZTET El T v € 5.3t -g s
punoss TLVGHIL  SSHLONTEI LONTET  13N4 HUDAD dogs () 3B4ou> ()
IR SRR e fousBaaua
o 022380 nt
o onT ~
0l |6 9
3DYLIOA 3VLI0A
N Y SNIVH ADLYINGD 1 N
€ NOLS N Wi €721 17
sz ve€eee L2 92 12 02 el 8l
N e e 2 e fe |
N vrEb av N EE 2 292 @ W M




£ 00 -on norsian NOLLVaNNo3 | 3wV INa NOLLVIoVA | WOt
31 INVAT13Y SHL 1Y Q30V3da L1 SV 3LV O3(ANS 3HL 0
(LA)0Z£3SA YANOST---VAN06AdY e m”_s““«én
04 aasn -
2713NVd 18VLS umioes | 90
3N uve [Feninory  3WvN] 30| ooz (Q) Q3A¥3SIY IHOTHAIOD
n
cz |92 |2
= =
vy £ Eid £€e N 2 L2 92 &2
N N 0] v Y 2% EE 2 Lz |92 |2
134
N 6l
{
a1 \ o
Eid
” Q{@ e Y9
942 V9
o1 %uw ﬁ Emmw Eﬁﬂmﬁ: eat @&
€41
ST n
1L N k] 14 be
n N| 2 2| 92| e
N 53 I s J 0%
193H
qILYM
fl
U N
|
HOLINS d34SNvdL  OILYWOLNY v ~
NSONYd d34SNVYL HILVWOLNY N
U n




woivuiNaf
- N B

73NVd TO4LNOD/NSONYd TOHLNOM

WVYHOVIA ONIYIM
ISVW3S LINV19VE TNAOW-HOLOW I1S143S DV/0Z€L-35Q
T T wewweowsse T T T T T T T T T T Taelt ) T T T T Taowommsmoweneae — | |
j J SEPI~T= UL Ep~Tm LTl 1L YIGVIWNYTHVEAO] r
TINOAISAO % W W
Iz | i B
k | d - T
E 1] | , ,, N
= st os1 st - <
| | . e
=[] ] , , o -- =+ I
L5 . . 7 b
N 2 " L N/ S WL S - _
_
= 1 o
1 C e
1> .
1 C3d Cd ;, W
ES L 218 : E218
P
—
Y]
VVVVVV ; C
I I I I I I I I I




ASNYSOo

YoLv¥aNal
WVE9VIA NOILDINNOD SV T13NVd T041NOD/NSONYd TOHLNOM » \l B N
ISLLINY19VE ONVd H34SNVHL ‘010 ISI43S DV/0ZEL-3SA —
- - - O — 7/ 7
| N
e
=3 w
g I g
B z ,
g H , >
g |
H I |
e [
,
_ B | | 1513005 /1531511 ao¥
=
S S ”
,
o , PR . . R
I woha P aw Pow &
,
,
,
“
e L —s e |

vou 7

0= % 0 "

ousz 7

S O O e O S S S g S
o T i R i |
7 7 rT 1z 7
" 7 - v|1_ [ 7
HDLIMS 434SNVHL DILYWOLNY : 7 v | 7 e m 7
NSONVd YI4SNVHL HLYWOLO A f - - ~ 5 uh\
wo I I F , " (o)
v T Q
vodl | | .
I
T3INOAISdO

,

, ,

N ——————.......
- - - ; , - - : -




WV¥5VIA NOILDINNOD ¥3LVIH

ISLLNY19VE IDILISI

73NVd TO4LNOD/NSONYd TOHLNOM

MoivuiNa(f

ASNYSO

= B

151435 Dv/07€£-350

VYAASL91-000L 7 7

J
,
,
,
,
,
,
L o | (.

v v z
3 e
€ € '
wor vor voz
e e ouse

HDLIMS ¥34SNVHL JILYWOLNY
NSONVd Y3ISNVYHL NILYWOLO




nSN¥S0 panciddy T
e woivuaNaf(

ONITII 13n4 JILYWOLNY TINVd T04LNOD/NSONYd TO4LNON Busea N Bumei

VW3S IHAIA WNTOA LINVAMILYWOLO 151435 DV/0Z€£-350 E T e

vz~ 1z Low 7
TINOAISIO |
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII - |- ===
! f
1
—— | |
1
| f
||||||||||||||||||||||||||||||||| a
: S . g . |
|
e
o
Wy 7

3501

e

e

v H [ 7
R S ,

[ T o el |
| | wze3sa g | |
| fdens 30 | o | fiddns Sy aos poez | 7
e R RS | |
I I I I i
L e e e e e e e e - -~ L U -




V0078 AsNvsoo
MoLvuINI[
WYHOVIQ ONIIM TINVd TOHLNOD/NSONYd TOHLNOM - N B [T ~
ISYW3S LINY19V8 TNQOW-HOLOW 0209350 prov— —

3INION3 -¥OLOW 35310

STzl 1L STo—= 1 o v 0

vou

o "R s
En e

it e El Tt " h " q wa




VAI00Z-8 ASNYSOo
woivuaNa(f
WVYDVId NOILDINNOD SLY 73NVd TOY4LNOD/NSONYd TOHLNOM - B [CICH ~
ISLLNY19Y8 ONVd H34SNVELOLO 0209350 prov— =
SANOYD VAN00Z-0LL HO4 MOOSL
MOOSL YOHVIANYD V0001 L.
w w @ @ s ve € o™ z @ o sz

" vo vo vo
& iz iz sz

o o o o
63z a3z L 93z

oz

R S e e L Sy S L L S L LA L R X -

w o o : s u o o
I ,
R I HoLLY
I H ,
! M
S M T
HOLIMS H3ISNVAL DLLYWOLNY i
NSONVd YI4SNVHL HILYWOLO " | Ll




AKSA JENERATOR YETKILi SERVIS NOKTALARI

I
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 )
GAGLAYAN MAH. KAGITHANE CAD. NO:93 KAGITHANE
T:0212 222 13 38 PBX F:0212210 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 IKITELLI 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

R 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 DISI SERViIS NOKTALARI

) ANKARA ) .  GAZIANTEP o
CETIN EMEG 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.
ADANA [$ MERKEZI A BLOK NO:24/27 YESILOBA SEYHAN
T:0322 428 || 61 PBX F: 0322 428 15 40

. ANTALYA
YESILOVA MAH. ASPENDOS BULVARI 196-1
T:0242 322 16 88 — 322 91 88 F:0242 322 97 55

. BODRUM -
ATATURK BUL. BEYLIKKIRLARI MEVKIi
BALKANOGLU-2 I§ MERKEZI G-BLOK NO:1 KONACIK
T:0252 358 70 30 F: 0252 358 70 25

. . BURSA
NILUFER TIC. MRK. ALAADDINBEY MAH. 70 SK.
NO:30/A NILUFER
T:0224 443 53 15-16-17-18 F:0224 443 53 |5

- DENizLI
iZMIR ASFALTI NO:56 GUMUSLER
T:0258 371 71 10/372 08 44 F:0258 372 09 46

KAZIM DIRIK MAH. YENIYOL ANKARA CAD.
NO:75 BORNOVA
T:0232 461 82 82 F:0232 462 24 63

KAYSERI
OSMAN KAVUNCU CAD. SOYLUM APT. NO:185/A
MELIKGAZI T:0352 336 17 42-43 F: 0352 336 17 40

DIYARBAKIR
URFA YOLU I. KM. DR. SITKI GORAL CAD.
VELAT 3 APTALTI NO:I
T:0412 238 04 44 PBX F:0412 238 10 1|

MARMARIS
DATCA YOLU CAD. NO:14/B
T:0252 413 58 93 F: 0252 413 85 93

) TRABZON
YAVUZ SELIM BULVARI MANOLYA SITES| NO:281
T:0462 230 10 60-61 F: 0462 230 10 64



ALGERIA

Aksa Algeria

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

T :+21321402672

F :+213214027 94

e-mail: aksaalgeria@aksa.com.tr

KAZAKHSTAN

Aksa Kazakhstan Ltd.

MB54-6 Abdullinyh Str.

Corner of Tole Bi Str.

Almaty - Kazakhstan

T :+7727 250 67 31/ 250 67 41
F :+7727250 6791

e-mail: aksa@arna.kz

U.AE.

Aksa Middle East FZE

Post Box:18167 Warehouse
No.RA08 / LCO7

Jebel Ali Free Zone - Dubai
T :+9714 8809140

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

BRANCH OFFICES & WAREHOUSES

CHINA

Aksa Power Generation
(Changzhou] Co. Ltd.

Export Processing Zone

Xinzhu Road, Plant A1 - A2,
Changzhou / China

T :+86(0) 519 851 50 205

F :+86(0)519 85150 130

e-mail: aksa@aksapowergen.com

RUSSIA

000 AKCA

107031, Petravka, 27
Moscow - Russia 7108862

T :+7495 71088 62

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

UNITED KINGDOM

Aksa International (UK) Ltd

Unit 6, Pine Court Walker Road,
Bardon Hill Coalville Leicestershire,
LE67 ISZ U.Kingdom

T :+44(0) 1530 837 472

F :+44(0) 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 :+65 6863 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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JENERATOR

AKSA JENERATOR SANAYII A.S.

(€

DECLARATION OF CONFORMITY
AT - UYGUNLUK BEYANI

Uretici / Manufacturer : AKSA Jenerator San.A.S.

Adres / Adress : Giilbahar Cd. 1.Sokak, Giinesli 34212 istanbul / Tiirkiye
Uriin Kodu / Product Code & ..c.coovveevieeeaaenne S

Uriin Agiklamasi . Otomatik Tip Kabinli Jenerator

Production Description Automatic Generator With Canopy

Deklerasyon / Declaration

AKSA Jenerator San. A.S olarak, yukanda bilgileri verilmis olan {riiniin asagidaki Avrupa Birligi
direktiflerine, standartlara ve bunlarin gerektirdigi sartlara uygun oldugunu beyan ederiz.

On behalf of AKSA Jenerator San. A.3, We declare that above information in relation on the supply/manufacture of
this in product is in conformity with the below stated standarts, EC directives and provisions of them.

Avrupa Birligi Direktifleri / EC Directives

2006/42/AT : Makine Emniyeti Yénetmeligi

2006/42/EC : Machinery Safety Direclive

2004/108/AT : Elektromanyetik Uyumluluk Yénetmeligi

2004/108/EC : Electromagnetic Compatibility Directive

2006/95/AT : Algak Gerilim Yonetmeligi

2006/95/EC : Low Voltage Direclive

Standartlar / Standarts

» TS EN ISO 12100-1:2007 : M Guovenlik - Temel K , Tasanm Igln Genel Prensipler -Balum 1: Temel Terminoloji, Met,
ENISO 12100-1:2003  : Safety of - Basic Ci P Generaf Principles For Design-Part 1: Basic Terminology, Methodology

» TS EN ISO 12100-2:2007 : Maki avenlik - Temel K , Tasanm Igin Genel Prensipler -Bolom 2: Teknik Prensipler
ENISO 12100-2:2003  : Safety of Machinery - Basic Ci Generar. iples For Design-Part 2: Technical Principles

« TSENG14-1 : Makinelerde Givenlik-Ergonomik Tasarim Prensipleri-Balim 1:Terminoloji ve Genel Prensipler
EN §14-1:2006 : Safely of Machinery-Ergenomic Design Principles-Part 1-Te And General Principl

« TS EN 602041 : Makinelerde Guvenlik - Makinelerin Elektrik Techizat - Bolum 1: Genel Kurallar
EN 60204-1:2006 : Safety of Machinery-Electrical Equipment Of Machines General Requirements

« TS EN 12601 3 Gldlp Gelmeli Igten Yanmali Motor Tahrikli Jeneratdr Gruplan- Givenlik
EN 12601:2001 H g Internal Combustion Engine-Driven Generating Sets-Safety

TS ENISO 141211 : Makinelerde Givenlik- Risk degerlendinrmesi - Bslom 1: Prensipler
ENISO 14121-1 : Safely of Machinery-Risk Assessment-Part 1: Principles

TS EN 61000-4-2:2009  :Elektromanyetik Uyumluluk (EMU)-B&IGm 4-2: Deney ve Olgme Teknikleri -Elektrostatik Bogalma Bagigiklik Deneyi
BS EN 61000-4-2:2009 :Eleciromagnetic Cmpalibility (EMC). Testing And Measurement Techniques. Electrostatic Discharge Immunity Test

« TS EN 61000-4-6:2009 : Elektromanyetik Uyumluluk (EMC)- Bolum 4-6: Deney ve Olgme Teknikleri- Radyo Frekans Alaniannin Neden
Oldugu Temash Rahatsiziiklara Kargi Bagigiklik
BS EN 61000-4-6:2008 : Electromagnetic Compatibility (EMC). Testing And Measurement Techniques. Immunity to Conducted Disturbanc
Induced By Radio-Frequency Fields

Yayim / Issued by : AKSA Jeneratér San. A.$
Yer-Tarih / Place-Date : istanbul - .ooceeeveieeeennee.
Firma Adina Yetkili : Mustafa KUCUKBAS
Name of Authorized Representative

Unvan / Title : isletme Midiiri

imza / Signature :
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DECLARATION OF CONFORMITY
AT - UYGUNLUK BEYANI

Uretici / Manufacturer : AKSA Jenerator San.A.S.

Adres / Adress : Gillbahar Cd. 1.Sokak, Giinesli 34212 istanbul / Tiirkiye
Uriin Kodu / Product Code @ .......ccoecvveeennnne, Lo

Uriin Agiklamasi : Otomatik Tip Agik Jenerator

Production Description Automatic Generator With Out Canopy

Deklerasyon / Declaration

AKSA Jeneratér San. A.S olarak, yukanda bilgileri verilmis olan iiriiniin asagidaki Avrupa Birligi
direktiflerine, standartlara ve bunlarin gerektirdigi sartlara uygun oldugunu beyan ederiz.

On behalf of AKSA Jenerafér San. A.S, We declare that above information in relation on the supply/manufacture of
this in produect is in conformity with the below stated standarts, EC directives and provisions of them.

Avrupa Birligi Direktifleri / EC Directives

2006/42/AT : Makine Emniyeti Yénetmeligi

2006/42/EC : Machinery Safety Directive

2004/108/AT : Elektromanyetik Uyumluluk Yonetmeligi

2004/108/EC : Electromagnetic Compatibility Directive

2006/95/AT : Algak Gerilim Yonetmeligi

2006/95/EC : Low Voltage Directive

Standartlar / Standarts

» TS ENISO 12100-1:2007 : A Govenlik - Temel K , Tasanm igln Genel Prensipler -Bolum 1: Temel Terminaloji, Met,
ENISO 12100-1:2003  : Safety of i - Basie C P Generaf Principles For Design-Part 1: Basic Terminclogy, Methodology

* TS EN ISO 12100-2:2007 : Maki avenlik - Temel K , Tasanm Igin Genel Prensipler -Bolum 2: Teknik Prensipler
ENISO 12100-2:2003  : Safety of Machinery - Basic Ci (:‘Enerar. iples For Design-Part 2: Technical Principles

« TSENG14-1 : Makinelerde Givenlik-Ergonomik Tasanm Prensipleri-Bélim 1:Terminoloji ve Genel Prensipler
EN 614-1:2006 1 Safely of Machinery-Ergonomic Design Principles-Part 1-Te And General Principl

« TS EN 602041 : Makinelerde Guvenlik - Makinelerin Elektrik Teghizat - Bolim 1: Genel Kurallar
EN 60204-1:2006 + Safety of Machinery-Electrical Equipment Of Machines General Requirements

« TS EN 12601 :Gldlp Gelmeli Icten Yanmali Motor Tahrikli Jeneratér Gruplan- Govenlik
EN 12601:2001 : R g Internal Combustion Engine-Driven Generating Sets-Safety

* TSENISO 14121-1 = Maki Givenlik- Risk d i - B&lom 1: Prensipler

ENISO 141211 + Safety of Machinery-Risk Assessment-Part 1: Principles

TS EN 61000-4-2:2009 :Elektromanyetik Uyumniluluk (EMU)-B&lim 4-2: Deney ve Olgme Teknikler -Elektrostatik Bogalma Bagisikik Deneyi
BS EN 61000-4-2:2009 :Eleciromagnelic Cmpatibility (EMC). Testing And Measurement Techniques. Elecirostatic Discharge Immunity Test

« TS EN 61000-4-6:2009 : Elektromanyetik Uyumluluk (EMC)- B6lum 4-6: Deney ve Olgme Teknikleri- Radyo Frekans Alaniannin Neden
Oldugu Temash Rahatsizliklara Karg: Bagigiklik

BS EN 61000-4-6:2009 : Electromagnetic Compatibility (EMC). Testing And M, t Techniques. I ity to Conducted D.
Induced By Radio-Frequency Fields
Yayim / Issued by : AKSA Jenerator San. A.S
Yer-Tarih / Place-Date s istanbul - eovviveeeesieenne
Firma Adina Yetkili ¢ Mustafa KUCUKBAS
Name of Authorized Representative
Unvan / Title : isletme Muddirii

imza ! Signature :
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o>_~>z: SARTLARI

Garanti siiresi malin teslim tarihinden itibaren baslar ve 2 (iki) yildir.
Malin bistin parcalan dahil olmak izere tamami firmamizin garantisi kapsamindadr.
Malin garanti siresi icerisinde arizalanmasi durumunda, tamirde gecen sire garanti siresine eklenir. Malin tamir siresi en fazla no 3\__‘3
Bu siire mala iliskin arizanin servis istasyonuna, servis istasyonunun olmamasi durumunda, malin saticisi, bayii, acentesi, tem
tarihinden itibaren baslar. Tiketicinin ariza bildirimini; telefon, faks, e-posta, iadeli taahhiitli mektup veya benzeri bir yolla yapmasi : , Uy linde ispat yukimliligo
tiketiciye aittir. Sanayi malinin anzasinin 10 is giini icerisinde gideril i halinde, imalatei veya ithalatei; malin tamiri tamamlanincaya kadar, benzer ézelliklere sahip baska bir sanayi malini
tiketicinin kullanimina tahsis etmek zorundadir.
4. Malin garanti siresi icerisinde, gerek malzeme ve iscilik gerekse montaj hatalarindan dolayi arizalanmasi halinde, iscilik masrafi, degistirilen parca bedeli ya da baska herhangi bir ad altinda
hicbir icret talep etmek: yapilacaktir.
5. Tiketicinin onarim hakkini kullanmasina ragmen malin,
* Tiketiciye teslim edildigi tarihten itibaren, belirlenen garanti siiresi icinde kalmak kaydiyla, bir yil icerisinde; ayni arizanin ikiden fazla tekrarlamasi veya farkh arizalarin dértten fazla meydana
gelmesi veya belirlenen garanti siresi icerisinde farkl arizalarin toplaminin altidan fazla olmasi unsurlarinin yani sira, bu arizalarin maldan yararlanamamay: siirekli kilmasi,
* Tamiri icin gereken azami siirenin asiimasi,
* Firmanin servis istasyonunun mevcut olmamasi halinde sirasiyla; satici, bayii, acentasi, temsilciligi, ithalateisi veya imalater:
mimkin bulunmadiginin belirlenmesi, durumlarinda tisketici malin iicretsiz degistirilmesini, bedel iadesi veya ayip oraninda bedel indirimi talep edeb
Malin kullanma kilavuzunda yer alan hususlara aykiri kullaniimasindan, kaynaklanan arizalar garanti kapsami disindadir.
7. Garanti belgesi ile ilgili olarak cikabilecek sorunlar icin Sanayi ve Ticaret Bakanhgi, Tiketicinin ve Rekabetinin Korunmasi Genel Midirligi' ne basvurabilirler.
Not: Servisin Miidahalesi surasinda misteri tarafindan bu belge veya fatura ibraz edilmek zorundadir.

GARANTi DISI DURUMLAR

1. Satin alinan jeneratérlerin devreye alma islemleri AKSA Jeneratér yetkili servislerince yapilmali, Scu—m::_: kendisi veya vnvrn bir servise yaptnlmamalidir. 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 musteri karsilayacakhr.

Garanti siiresi icerisindeki bitiin jeneratérlerimizin, periyodik bakim cizelgesinde belirtilen tim bakimlari, Aksa Jeneratériin yetkili servislerine creti karsihginda yaptinlmalidir. Bu bakimlardan

herhangi birisinin yapilmamasi durumunda jeneratér garanti kapsami disina cikar.

AKSA Jeneratdr tarafindan onaylanmayan malzeme kullanimi sonucu gerceklesen arizalar, ihmal sonucu olusan arizalar, yanlhs kullanma, uygun olmayan giicte kullanma, yanlis yerlesim, uygun

olmayan sartlardaki depolama durumlardan kaynaklanacak arizalarda ve yetkili olmayan servisler ve sahislar tarafindan tamir, bakim veya misdahalelerde jeneratér garanti kapsami disina cikar.

Satin alinan jeneratér 6 ay icerisinde devreye alinmayacaksa, jeneratére ait depol I . i depolama

(konservasyon) isleminin yaptinlmasi durumunda jeneratér garanti kapsami disina cikar.

xn-:%o: iUsti) teslimlerde, nakliye sorumlulugu, indirme moqca_:_:uc da dahil olmak izere kamyon iistiinde tesliminden sonra, start islemine kadar makinenin uygun sartlarda muhafaza edilmesi
misterinin sorumlulugu altindadir. Bu esnada ol k hazar ve arizalarda jeneratér garanti kapsami disina cikar.

Sogutma sistemine, silindir mo:._mr veya blogunda karincalanma, erozyon ve tortu olusmamasi icin eklenmesi gereken kimyasallarin eklenmemesi durumunda, olusan arizalardan jeneratér garanti

kapsami disina cikar.

Sahn alinan jeneratdrlere garanti siiresi icerisinde, orijinal ekipmanlari ve projesi haricinde senkron, ilave kontrol iinitesi, pano, transfer pano vb. i veya proje yay . Aksa

Jeneratdriin onayi olmadan yapilirsa, jeneratsr garanti kapsami disina cikar.,

Deprem, sel, su baskini, yildinm diismesi ve benzeri dogal afetler gibi cevresel etkilerden ve sebekeden kaynaklanan arizalarda jeneratér garanti kapsami disina cikar.

9. Jeneratdr giiciine uygun secilen sebeke kontaktérii iizerinden, jeneratér inal akimindan fazla akim cekilmesinden kaynakl, k sebeke k 5ri, sarj redresérii ve isitici gibi Urinlerde
olusacak arizalardan Aksa Jeneratér sorumlu degildir.

10.Kullanilan yakit, yag ve sogutma suyu kullanma kitapciklarinda verilen &zelliklere sahip olmalidir. Aksi halde olusacak ariza ve hasarlarda jeneratér garanti kapsami disina cikar.

11.Jeneratdr uzun sire calistrilmazsa akiisi bosalabilir. Motorun yaglanmasi, uzun émirli olmasi ve akiiniin sarii icin jeneratsriin haftada 1 giin calishrilmasi gerekmektedir. Aksi halde ol I
arizalarda jeneratér garanti kapsami disina ¢ikar.
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