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Dear Aksa Generating Set Users;

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

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

This installation recommendations manual is designed and developed to make you familiar
with the generating system.

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

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

Tables and diagrams are also available outlining your generating set.

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

Aksa Jenerator does not assume responsibility for possible errors.

Aksa Jenerator reserves to make changes without prior notice.

AKS dlc\eion
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|. INTRODUCTION

This installation recommendations manual is prepared to assist
the operator in operation. Observing the advices and rules
in this manual will ensure that the generating set operates in

maximum performance and efficiency for a long time.

- Care should be taken to perform more frequent maintenance
in dirty and dusty environments in order to keep the generating

set in good working condition.

- Necessary adjustment and repairs should be made only by

authorized and qualified persons.

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

for service calls.

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

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

The generating set should only be operated by personnel

who are authorized and trained.

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

for each category of job.

Skill level | : Operator
An operator is trained in all aspects of operating the unit with

the push- buttons, and trained to know the safety aspects.

Skill level 2 : Mechanical technician

A mechanical technician is trained to operate the unit the
same as the operator. In addition, the mechanical technician
is also trained to perform maintenance and repair, as describe
in the instruction manual, and is allowed to change settings
of the control and safety system. A mechanical technician

does not work on live electrical components.

Skill level 3 : Electrical technician

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

electrical components.

Skill level 4: Specialist from the manufacturer
This is skilled specialist sent by the manufacturer or its agent
to perform complex repairs or modifications to the equipment.
In general it is recommended that not more than two people
operate the unit, more operators could lead to un safe
operating conditions. Take necessary steps to keep unauthorized
person away from the unit and eliminate all possible source

of danger at the unit.

The manufacturer does not accept any liability for any damage
arising from the use of non-original parts and for modifications,
additions or conversions made without the manufacturer's

approval in writing.



2. GENERAL SAFETY PRECAUTIONS
2.1. GENERAL
| The owner is responsible for maintaining the unit in a safe
operating condition. Unit parts and accessories must be
replaced if missing or unsuitable for safe operation.
2 Operate the unit only for the intended purpose and within
its rated limits (pressure, temperature, speeds, etc.).
3 Gen-set and equipment shall be kept clean, i.e. as free as
possible from oil, dust or other deposits.
4 To prevent an increase in working temperature, inspect
and clean heat transfer surfaces (cooler fins, intercoolers,
water jackets, etc.) regularly.
5 Take precautions against fire. Handle fuel, oil and anti-

freeze  with care because they are inflammable substances.

Do not smoke or approach with naked flame when
handling  such substances. Keep a fire-extinguisher in the
vicinity.

WARNING

I Read and understand all safety precautions and warnings
before operating or performing maintenance

on the generating set.

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

accidents and injuries.

Do not attempt to operate the generating set with a known

unsafe condition.

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

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

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

or other requirements.

2.2. INSTALLATION, HANDLING AND TOWING
Chapter 3 and 12 of this manual covers procedures for
installation, handling and towing of generating sets. That chapter
should be read before installing, moving and lifting the generating
set or towing a mobile set. The following safety precautions
should be noted:

WARNING

I' Make electrical connections in compliance with relevant
Electrical Codes, Standards or other requirements. This includes
requirements for grounding and ground/earth faults.
I' For stationary generating sets with remote fuel storage
systems, make sure such systems are installed in compliance
with relevant Codes, Standards or other requirements.
I Engine exhaust emissions are hazardous to personnel. The
engine exhaust for all indoor generating sets must be piped
outdoors via leak-free piping in compliance with relevant
Codes, Standards and other requirements. Ensure that hot
exhaust silencers and piping are clear of combustible material
and are guarded for personnel protection per safety
requirements. Ensure that fumes from the exhaust outlet will

not be a hazard.

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

frame or canopy.

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

suitable for the load.

Keep all personnel away from the generating set when it

is suspended.

2.3. FIRE AND EXPLOSION

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

Personnel must know how to operate them.

WARNING
I Ensure that the generating set room is properly ventilated.
I Keep the room, the floor and the generating set clean.
When spills of fuel, oil, battery electrolyte or coolant occur,
they should be cleaned up immediately.
I Never store flammable liquids near the engine.
I Do not smoke or allow sparks, flames or other sources of
ignition around fuel or batteries.
Fuel vapors are explosive. Hydrogen gas generated by

charging batteries is also ~ explosive.



I 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.

Turmn off or disconnect the power to the battery charger

before making or breaking connections with the battery.

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.

Avoid refilling the fuel tank while the engine is running.

! Do not attempt to operate E‘
the generating set with any i
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

O

Attention: Some moving parts cannot be seen clearly when

or for any other reason.
! Keep hands, arms, long hair, loose

clothing and jewelers away from

pulleys, belts and other moving parts.

the set is running.

If equipped keep access doors on

enclosures closed and locked when

not required to be open.

Avoid contact with hot oil, hot coolant, hot exhaust gases,

hot surfaces and sharp edges and comers.

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 oll.

! 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 priorts operation.

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

ground.

! Do not touch electrically energized
parts of the generating set and/or

interconnecting cables or conductors

with any part of the body or with any

non insulated conductive object.

! Replace the generating set terminal box cover as
soon as connection or disconnection of the load cables
is complete. Do not operate the generating set without
the cover securely in place.

! Connect the generating set only to loads and/ or
electrical systems that are compatible with its electrical
characteristics and that are within its rated capacity.
! Keep all electrical equipment clean and dry. Replace
any wiring where the insulation is cracked, cut, abraded
or otherwise degraded. Replace terminals that are worn,
discolored or corroded. Keep terminals clean and tight.
! Insulate all connections and disconnected wires.
! Use only Class BC or Class ABC extinguishers on
electrical fires.

2.8 FIRST AID FOR ELECTRIC SHOCK
WARNING

I' Do not touch the victim's skin with bare hands until
the source of electricity has been turned off.
I Switch off power if possible other wise pull the plug
or the cable away from the victim.

I If this is not possible, stand on dry insulating material
and pull the victim clear of the conductor, preferably
using insulated material such as dry wood.
! If victim is breathing, tumn the victim clear of the
conductor, preferably using insulated material such as
dry wood.

! If victim is breathing, tum the victim into the recovery
position described below. If victim is unconscious,

perform resuscitation as required;

Open the airway

Tilt the victim's head back and lift
the chin upwards. Remove objects
from the mouth or throat
(including false teeth,

tobacco or chewing gum).

Breathing
Check that the victim is
breathing by looking, listening

and feeling for the breath.

Circulation

Check for pulse in the victim's neck.

If no breathing but pulse is present

e Pinch the victim's nose firmly.

e 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 |0 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 breadth above

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

interlock fingers.

:'o

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

of I5 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.

Recovery position

e Tum the victim onto the side.
o Keep the head titted with the jaw

forward to maintain the open

airway.

o Make sure the victim cannot roll
forwards or backwards.
o Check for breathing and pulse regularly. If either stops,

proceed as above.

WARNING

! Do not give liquids until victim is conscious.

3.INSTALLATION, HANDLING AND STORAGE

3.1. 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.

3.2. 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.

3.3. 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 3.1. Lifting generating set by using a winch

Warning

Never lift the generating set by attaching to the engine

or alternator lifting lugs.

Ensure the lifting rigging and supporting structure is

in good condition and is suitably rated.

Keep all personnel away from the generating set when

it is suspended.

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

most open sets.



3.4. 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.

3.5. Modular Installation
In term of the external appearance the "drop-over”

enclosure system is virtually identical to a containerized

system. The principle difference between the two
systems is that in the containerized arrangement the
generator is mounted on the floor of the module,
whereas in the "drop-over” arrangement, the generator
locates directly on the concrete plinth and the enclosure
drops over onto the plinth.
3.6. 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 set in 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 alternator
and damping of engine vibration. Thus heavy concrete
foundations normally used to absorb engine vibration
are not necessary and all the generator requires is a
level concrete floor that will take the distributed weight
of the unit.

Foundation

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

also minimize corrosive action on the base-frame.

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

Connections

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

vibrations at long distances.

3.7.  Room Design Guidance Notes

3.7.1. 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.

3.7.2. 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

3.7.3. 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 filter. However, in some cases due to dust,
dirt or heat the air around the set is unsuitable. In these
cases an inlet duct should be fitted. This duct should
run from the source of clean air (outside the building,
another room, etc) to the engine mounted air filter. Do
not remove the air filter and mount it at a remote
location as this can increase the possibility of dirt leaking

through the ductwork and into the engine inlet.

3.7.4. 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.



[t 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.

3.7.5. 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.
[t is therefore important that adequate ventilation is
provided to keep the engine and aftemator 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.
‘ l y ] Figure 3.2.
~ Directing the
[ > air thrown from
L the radiator
with deviating wings

A\

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 3.2. and 3.3.)

Figure 3.3. 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

\Hy

I

|
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Figure 3.4. Air ventilation
3.7.6. 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.

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

room.



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

should be allowed.

3.7.8. Generator Sets
Up to 800 kVA generators include base fuel tanks. Free
standing tanks can be provide but additional room space

will required.

Canvas ducting between the radiator and ductwork or

attenuator should be a minimum of 300 mm.

Air inlet should be at rear of the alternator to allow

adequate circulation.

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

double doors at the attenuator space.

3.7.10.

The inlet and outlet weather louver s should be installed

Inlet and outlet louver s

within a wooden frame with a minimum 50 % free area,

good airflow profile and low restriction airflow access.

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

free flow of cooling and aspiration air.

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

flexible connection.

Figure 3.5. Generating set room




AIR EXHAUST

Hot air from the generating set is discharged from
the room through a hot air duct (optional) fitted in
an opening in the wall the same size as the duct.
The hot air discharge opening is protected from
any obstruction, penetration 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.

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 3.6. Soundproof type Generating set room

ELECTRIC CABLES

AIR INLET

Air inlet louvre on door or Wall.
AIR INLET SURFACE

minimum x 2 the air exhaust area.

GENERATING SET BOLTED
TO THE SLAB

EARTH TERMINAL






