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Dear TEKSAN User

Thank you for your choice of Teksan Generator.

TEKSAN, sustains all its activities at its modern facilities, according to its principle of providing reliable products
and services at high quality with CE norms and "ISO 9001:2000; Quality Management System" certification. Your
generator set is subjected to several test and quality controls at every stage of production. There are several test
and control procedures carried out on the time interval between the very first "assembling” step and the very
last "delivery" step. TEKSAN products are also manufactured environment friendly at norms with "ISO 14001; 2004
Environment Management System" certification.

Our documents are being prepared carefully with the help of the academic education we have received and also
the knowledge and experience we have obtained from being in this business for the last 30 years. As a standard
TEKSAN documentation, the "Operation and Maintenance Manuals" for your "Gas Engine", "Alternator" and
"Generator Set" must have been delivered to you together with your generator set. Your duty as our customer, is to
read, understand and remember all information shared in these documents before using your generator set. This will
help you avoid any possible accidents that may be harmful for you, people around you or the generator set itself.

You may also sign for a "Periodical Maintenance Agreement" and get regular, complete and economical
maintenance and reparation services from TEKSAN Dealers, and receive good quality service for your product.

Please let us know about your wishes and suggestions in order to contribute to our product and service quality.
IMPORTANT SAFETY INSTRUCTIONS

SAVE THESE INSTRUCTIONS - This manual contains important instructions that should be followed during
installation and maintenance of the generator and batteries.

cus UL2200 CERTIFICATE

LISTED

TS ISO 8528-5 CERTIFICATE

ISO 9001 QUALITY MANAGEMENT SYSTEM CERTIFICATE

ISO 14001 ENVIRONMENTAL MANAGEMENT SYSTEM CERTIFICATE

ISO 45001 OCCUPATIONAL HEALTH AND SAFETY MANAGEMENT
SYSTEMS CERTIFICATE

EAC EURASIA CUSTOMS UNION CERTIFICATE

CONFORMITY OF EUROPE
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1. SAFETY PRECAUTIONS

1.1. GENERAL INSTRUCTIONS

Before installing or running the generator set, it is a responsibility for the user or operator to read
the whole documentation that is included within the generator set. ("Generator Set Operation and
Maintenance Manual”, "Gas Engine Operation and Maintenance Manual" and "Alternator Operation
and Maintenance Manual"). All the safety instructions stated in these manuals must be provided in
order for a safe operation.

The person who is in charge for installing, maintaining or using the generator set, is the only responsible
for anything that risks the safety of operation. For this reason, these people must follow and obey all the
instructions stated in all provided documentation, so that the risk of accident shall be minimized.

Because of this responsibility to take, the people who will install, maintain or use the generator
set, must be trained and authorized about the procedures for installation, usage and maintenance.
Any disorder or disobeying about these procedures, rules, instructions, methods or measures

in manuals, will increase the probability of failure and accidents that may end up with injuries or
maybe death.

Pay attention to all labels and warnings on the generator set. Install and operate the generator set
fully in conformity with the related standards, rules and regulations. Furthermore, the local rules and
regulations should be followed too.

Make sure that the generator set is at OFF position before performing any maintenance, repair or
setting activity. In this way, you will be isolating the generator set from any unauthorized access.
Do not start the generator set until you are definitely sure that it is absolutely safe to run it. Under
any unsafe condition, disconnect all the battery cables.

Use required safety equipment during periodical inspections and maintenances
This manual and the appendices are integral in total. All safety instructions are clearly stated in the

relevant sections of this manual. Also remember that you can always get in contact with TEKSAN
and ask for advice about any issue that is not understood clearly.

Crushing hazard warning sing.

Keep your hands and clothes clear from rotating
parts (belts, pulleys, gears etc..).

General Danger warning sing

Protective Earth Ground connection point

Hazardous voltage warning sing.

Contact will cause electric shock or burn. Turn off
and lock out power before servicing.

Use gas fuel only.
Do not smoke and do not use any open flame.

Hot Surface warning sing. Hot surface caution.
Burn hazard. Do not touch.

Crushing hazard warning sing.

Keep your hands and clothes clear from rotating
parts (belts, pulleys, gears etc..).

Read and understand operator's manual before using
this machine. Failure to follow operating instructions
could result in death or serous injury.

BB Ep

ek P




EVERLASTING COMPANY

Y TEKSAN

1.2. LIFTING and HANDLING

1.2.1. USING SLINGS

Use the lifting lugs located on the generator set,
while you are trying to lift or move the generator set.

Before lifting the generator set, be sure that you have checked all the lifting lugs or any connection points
for any welding cracks, breakages, twists or rust that may cause any problem during the lifting process.

Make sure that all lifting equipment and supporting components are in a good condition, so that they
can resist a load 10% more than the gross weight of the generator set as a minimum (extra margin for
any snow, ice, mud or attached spare parts/equipment on set).

Make sure that all the lifting hooks or locks have functional safety clips and all of them are connected
correctly. Be sure to use guide ropes or equivalents in order to prevent any rotation or swing action,

when the machine is lifted and there is no contact left between the machine and the ground.

Do not try to lift the generator set if there is a strong blowing wind around.

Once the generator set is lifted, be careful about the people around and keep them at a safe
distance. Once the generator set is lifted, also be sure that the operator of the lifting machine is
always ready to handle any case of emergency.

THE RIGHT GENERATOR SET HANDLING METHODS Always be sure that the generator
set is placed on a flat surface.

.‘0 b This surface to be selected, has
to be able to resist a weight 10%
more than the gross weight of the
generator set. Also be sure that
there is not any risk of sliding,

Note: Mounting angles by load sizes. after you pUt down the generator
THE RIGHT GENERATOR SET REMOVAL METHODS set.

\

U .‘0 Before closing and locking the

doors of the generator set, be
sure that there is nobody left
inside the canopy or container.

Note: Proper lifting methods according cabin models.
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1.2.2.USING FORKLIFT

Unauthorized personnel shall not ride on forklifts. Only trained and qualified
personnel shall operate forklifts. All forklifts shall be strictly maintained
in accordance with the manufacturer's recommendations.

Ensure that forklift has enough capacity to handle the generator set
safely and properly.

Then firstly lower the forklift forks to minimum/ground level and drive the forklift forks into the
forklift pockets under the base frame of the generator set slowly and carefully. Once the forklift
forks are completely inside the pockets, then raise the level of forklift forks slowly around 15-20 cm
and so the generator set shall be lifted from the ground. After being completely sure that the lifted
generator set has no contact with the floor, then drive the forklift carefully to the place that the
generator set will be dropped off.

For unloading the forklift and putting the generator set to its place safely, lower the forks once
again slowly and safely and then remove the forks carefully out from the pockets so the generator
set shall sit on its place safely.

** Forklift pockets are offered as a sales option.
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1.3. MOVING PARTS

Keep your body (especially hands, arms and hair) and clothes away from gearwheels, pulleys, belts
or other moving and rotating parts.

Do not attempt to run the generator set, if any protection cover of fans or other moving parts is
removed.

Be sure that your clothes completely fit on you, if you are working around a generator set that is
running. Also tie your hair if it is long.

Keep all the access doors closed, excluding the cases of starting up, control, maintenance, repair
or service. Before starting the generator set, be sure that everyone around is at a definite safety
distance.

In order to minimize the risk of accidents due to sliding or falling, keep your hands, feet or the
ground clean of fluids like fuel, grease, anti-freeze or water.

DANGER

. : Rotating Parts!
@ Movmg Parts! Keep hands clear
Keep guards in place. while operating.

1.4. HOT SURFACES, SHARP EDGES and CORNERS

Avoid anyone from touching the hot grease, hot coolant, any hot surface, sharp edge and corners.
Keep your hands or any part of your body, at a safe distance to the hot exhaust pipes and gases.
While working inside, outside or around a generator set, wear protective clothes and accessories
like gloves, boots and helmets.

Keep a first aid kit close to you and seek for medical help urgently in case of any personal injury. Do
not neglect any small cuts or injuries.

DANGER

Very Hot Surface!
Do not touch
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1.5. FIRE and EXPLOSION

Natural Gas and LPG is extremely flammable and explosive.

Fire or explosion can cause severe burns or death.

Install the gas fuel supply system according to applicable fuel-gas codes.

Before placing the generator into service, the fuel system lines must be properly purged and leak
tested.

After the generator is installed, you should inspect the gas fuel system periodically.
NO leakage is permitted.
DO NOT operate engine if smell of fuel is present or other explosive conditions exist.

DO NOT smoke around the generator. Wipe up any oil spills immediately. Ensure that no
combustible materials are left in the

generator compartment Keep the area near the generator clean and free of debris. However, safety
dictates that fully charged BC and ABC fire extinguishers are kept on hand. Personnel must know
how to operate them.

Keep the floor clean around the generator set in order not to face any accidents due to slippery
floor covered with grease, battery electrolyte or coolant.

Shut down the generator set long before any maintenance activity like it, checking the battery
electrolyte level, checking or changing the lubrication oil. So that the engine can get cooled before
doing any maintenance on it.

Before connecting or disconnecting the batteries, be sure to remove the charger connections on
batteries.

Remove the connections from negative (-) poles of the batteries before any maintenance. Also place
a warning on the battery for preventing any short-circuit accidents.

In order for preventing any possible incorrect connections that may be done by anyone
unauthorized, be sure to attach a warning notice on the battery connections.

Keep any cables, battery terminals or other electrical equipment in a good condition. Replace any
cracked, broken or defective cables, terminals, isolators or any electrical equipment.

Provide a proper grounding for all the conductors and electrical equipment that is directly exposed

to electricity. This will prevent the accidents due to any arc or spark occurrences caused by the
electrical current flowing through or around them.

10
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Always keep in mind that the temperature of the exhaust gas, exhaust manifold and the exhaust
outlet pipes is up around 550°C. Due to this fact; provide the necessary insulation to all hot surfaces
and keep yourself and any flammable material away from these hot points.

Be sure to keep any flammable material away from the generator set before doing any welding work
on the generator set. Also take any dirty (oil,vb) cloth pieces, chemical waste, leaf, garbage or any
other flammable material away from the generator set.

If there are any trees or wood around the generator set, avoid contacts of leaves and branches with
the generator set's hotexhaust system.

Do not install or run the generator sets in places that are not approved or prescribed as dangerous.

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

FIRE HAZARD!
Fire Hazard! NO SMOKING NO OPEN
FLAMES

Improper use may
result in fire or injury.

1.6. HAZARDOUS and SUBSTANCES

The generator set must be installed and operated in outdoor or well-ventilated areas.

Do not install or operate the generator set, unless there is a proper ventilation. Also be sure that the
ventilation windows stated in the previous sections of this manual are provided.

If the generator set will be operating at an indoor place, be sure to provide a proper exhaust
outlet system so that the exhaust gases can be released outdoor. Also provide a proper ventilation
window for any natural gas leakage emergency case.

Natural gas can give permanent damages to the health of any human being or living organism. It
even can be deadly for human beings or any living organism, in case of breathing deep and over-
exposure.

A gas leakage detector and a safety system connected to it, must be installed around the generator
set.

Be careful that the exhaust gas outlet is not redirected to indoor places, living areas, ventilation or
fresh air suction points of any machine.

Any material used for the engine (lubrication oil, grease, coolant, battery electrolyte, etc...) are
industrial chemicals, so any of them must be kept away from any part of your body. If there is any of
these chemicals on any part of your body by accident or somehow, you have to wash this exposed
part/area using plenty of soap and water.

n
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Wear a uniform that is resistant to acid and a glass for covering you face while maintaining the
batteries. If any part of your clothes or skin is exposed to the acidic electrolyte solution inside the
batteries, then wash this exposed part using plenty of soap and water.

Gas Intoxication:
If you see someone fainted or unconscious when you enter in a closed room, assume the case as an
intoxication by default, even if there is no smell of gas around.

Considering this assumption, do not switch on any electrical equipment, do not strike a lighter or
match in order not to cause any fire or explosion accident.

Determination of the particular symptoms on time, may be critical or even life-saving in odourless
and colourless gas intoxication cases.

Symptoms:
Headache, dizziness, ringing in the ears, loss of consciousness, nausea, vomiting, skin discoloration.

First aid:

« First of all, block the gas supply. Open doors/windows and provide ventilation.
 Sprinkle some water on patient's face.

« Stretch his/her arms for providing easier breathing.

o Call for ambulance and medical support immediately

« Provide artificial respiration or heart massage if necessary

» Take the patient to a hospital unconditionally.

1.7. ENVIRONMENTAL PROTECTION
Generator sets have some potential risks for the environment such as lubrication oil, fuel, exhaust gas, battery.

There may be local set of rules, regulations or limitations about the usage of gas generator sets and also
about the dispo sal of the environment-risky materials listed above.

It is the customer's / user's responsibility to be aware of these rules or regulations and also to obey and
conform with these rules while using and maintaining gas generator sets.

Disposal Of Waste / Risky Material For Environment

» Be sure that there is no lubrication oil spilled around while changing the engine oil or keeping the
used oil in your stocks.

» Keep the engine lubrication oil that has been drained, at a safe place and be sure to deliver it to
authorized organizations for properly disposal.

« Keep also the oil filter that have been replaced from the engine, at a safe place and again be sure
to deliver it to authorized organizations for properly disposal.

» Do not throw the damaged or dead batteries to trash and again be sure to deliver them also to the
authorized organizations for properly disposal.

» Be sure to collect and keep all these wastes and damaged parts inside an isolated and fireproof
waste tank.

 Be sure to prevent any oil from leaking and spilling around to environment.

» Be sure to check and conform with your “Local Environmental Regulations" before getting your
generator set started and operated.

12
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1.8. FIRE and EXPLOSION

Cable classification and connections of a generator
set should be made and checked by only trained and DANGER
qualified electricians.

High Voltage
Do not touch the electrical hardware Electric Shock
of the generator set directly with you bare hands or Hazard

with the help of any conducting material.

Before connecting or disconnecting power cables, or before starting the generator set, make sure
that the generator set is properly grounded in accordance with all related rules and regulations.

Do not run, connect or disconnect the generator set underwater or on a wet ground. Remind the
conductivity of water.

Before establishing any electrical connection to the generator set; first stop the engine, then
remove the supply connection from the charger input, then remove all battery connections and
finally remove all non-grounded conductor connections at the load side.

Avoid touching the electrical and moving parts of the generator set with bare hands or any tool.
Also be sure that you are standing on a dry and insulated ground if you have to touch them
(electrical installation or equipment) for any repair or maintenance purposes.

Be sure to keep the insulators at the alternator output on their places. Put them back to their places
right after any connection or disconnection activity. Do not run the generator set if these insulators
are not mounted on their places.

Close and lock all the doors if the generator set is out of service, so nobody unauthorized can get in
the generator set. Keep the towing truck and equipment at least 3 meters away from the generator
set and the power cables.

Perform any repair, maintenance or service activity in clean, dry, well illuminated and ventilated
areas.

Be sure that the load connected is proper, according to the loading characteristic and capacity
of the generator set. Do not load the generator set more than its loading capacity. Also ensure
that the power cables used between the load side and generator set are at proper rating and

specifications in accordance with related rules and regulations.

Never connect or disconnect electrical cables or equipment in case of gas leakage on supply line or
the generator set.

Use only Class BC or Class ABC extinguishers on electrical fires.

13
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1.8.1. FIRST AID IN CASE OF POSSIBLE ELECTRICAL SHOCK ACCIDENTS

If you witness an electrical accident, it is important to respond quickly but with caution at the same time.
So do not touch the victim until being sure that the electricity is switched off, otherwise you may receive
an electric shock too. If you are not able to switch off the electricity, you can try to rescue the victim by
using some dry and dielectric equipment as an alternative.

After taking the patient to a safe place far from the electrical installation;

1.Call for emergency service or any medical support.

2.Keep patient lying down at a prone position. (A) Put the head on arms and turn it to one side for
allowing any possible fluid drainage.

3.Remove all objects like denture, tobacco or chewing gum out from the patient's mouth in order to
provide an ease on breathing or any possible fluid drainage. Using your palms, firmly press between the
shoulders of patient. Be sure that the patient's tongue is released.

4.Kneel down in such a position that your knee is near the patients head and your other foot is close to
his/her shoulder. (B)

5.Put your hands on the patient's shoulders and place your palms on his/her scapula.

6.Push your arms forward in a vertical position. Slightly apply pressure (10-15 kg.) on the patient's
scgpula for 2,5 seconds.

ki SRS ¢

7. Release the pressure by sliding your hands over the patient's shoulder to his/her elbows in around 1
second. Then lift up the patient’s arms and shoulders slightly by holding from his/her elbows. Just after
holding the arms and shoulders for a short time, push them backwards for around 2,5 seconds for stretching
C) After all, release the patient's arms back (D) and put your hands back onto the patient's scapula.

J S &

8. Repeat all these steps in order to help the patient for breathing.
9. At the meantime someone is doing these movements for helping the patient to breathe, anyone else must;
a. Loose the clothes on the patient for making the patient breathe easier,
b. Keep the patient warm until the patient feels better.
10. If the patient stops breathing, apply artificial respiration and go on doing it until the patient breathes
again. It may take up to 4 hours.

DO NOT GIVE ANY LIQUID IF THE PATIENT IS STILL UNCONSCIOUS

14
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2. GENERAL DEFINITIONS
2.1. IDENTIFYING SETS

Generator sets and its main pieces (engine, alternator) do have
nameplates on them for easing the identification process for the
user. A brief information about the generator set (model codes, serial
numbers, etc...) can be found on these identification nameplates.

An example of "generator set nameplate" can be seen in the
picture on the right.

The customer / user has to provide the supplier the "serial number”
of the subjected generator set while requesting any spare parts or
while applying for a warranty case about that generator set.

2.2. GENERATOR SET

TEKSAN produces reliable generator sets at high quality in
accordance with 1ISO8528 standards. Generator set specifications,
options, electrical and mechanical drawings are all recorded and
followed under the unique serial number of the generator set.

Main components of the generator set are shown in the figure below.

Y TEKSAN

Y TEKSAN (e 28
Genset Model Genset Serial No
TIUG25 DGG1372
Engine Model Engine Serial No
2.4L XXX
Alternator Model Alternator Serial No
TALO42A XXX
stand-by [ Wire Amps Ph PF
Power
|
25Kw | 480/277V AN 38A 3 0.8
n
25 Kw 208/120V 87A 3 0.8
Frequency Speed
1800rpm
Temperature Rise Insulation Class
Fuel Battery
Manufacturing Year
2024

Stationary Engine Generator Assembly
FileNo:  AU6448

USA BRANCH OFFICE

1224 404 1274

teksanus.com
nfo@teksanus.com

TURKEY HEADQUARTER

+0444 8576

www.teksan.com
info@teksan_com

2 3 4 5 6 n 12
1 Radiator 7 Control Panel
2 Baseframe 8 Controller Device
3 Lifting Lug 9 Air Filter
4 Vibration Isolator 10 Catalyst
5 Engine 1 Oil Filter
) Alternator 12 Fuel System

Figure: Main components of a gas generator set. lllustration is given for reference only.
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2.2.1 ENCLOSED GENERATOR SETS

Teksan manufactures canopies for outdoor installation with the following features and
specifications;

» Weather and soundproof capability,

» High level of noise reduction,

o Sheet metal structure painted with electrostatic powder paint,
» High durability against corrosion and rust,

» Assembly of the parts is carried out with screws with no-welding, so the replacement of the
damaged parts are easier.

Ease of transportation with lifting lugs,

Exhaust silencer,

« Emergency stop button fitted outside the canopy,

Fresh air inlets for adequate ventilation of the generator set,
» Hot air outlet from the top for discharging the hot air and exhaust gas from the same direction,

» Rain cap in exhaust silencer outlet,

Radiator filling cap,

Cable entry area for easy installation.

TEKSAN

e
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2.2.2 CONTAINER TYPE GENERATOR SETS

Teksan manufactures containers for outdoor installation with the following specifications;

Interior surface of canopy is covered with non-flammable noise isolation foams.

Improved sound insulation performance with the sound insulation cells and sections at the air inlet
and outlet of the container.

Various container dimensions depending on the rating of the generator set.

Exhaust silencers are fitted inside canopies. For some models exhaust silencers may be fitted on
the canopy due to limited space inside canopy. The internal structure of exhaust design is proper
for a silent ambient.

One emergency exit door that is close to the side of the radiator for providing a more easy access
to the generator. Also a cabinet door is located when transfer switch will be inside container in
some systems.

Anti-vibration rubber pads mounted in between base frame and canopy.
There are four lifting lugs available on a standard container for lifting it from its top.

In order to increase the strength of the container, the exterior surface is formed with trapezoidal
sheets.

A\

=

www.teksan.com

+90444 8576
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2.3 GAS ENGINE

In Teksan generator sets, leading engine brands that have state of the art technology and have
compliance with I1ISO 8528,1SO 14001, BS5514, DIN 6271 standards, are being used.

The natural gas engines used on are water cooled, 4 stroke, internal combustion engines that are latest
technology products and specially designed for heavy industrial applications. It has all the hardware
and specifications that are needed for a natural gas engine in order to operate efficiently and safely.
The design of the fuel systems of natural gas engines are completely different compared to gas engines
which use compression for fuel combustion in order to obtain kinetic energy. Thanks to arc sparking
technology used on natural gas engines, the engine can run with much lower compression pressure
rates. Natural gas is mixed with air at stoichiometric rates in a mixer. Then the mixture is transferred to
the combustion room. And here, the combustion is performed by the sparking plugs controlled by a
microprocessor. As a result of natural gas usage as fuel, higher performance and efficiency are achieved
in natural gas engines with lower emission rates in exhaust gas.

2.4 ALTERNATOR

Alternators used on TEKSAN generator set are designed in compliance with the standards
IEC600341, CEI23, BS4999, BS5000, VDEO530, NF51100, NF51111, OVEM10 and NEMA MG 1.22.

Their insulation systems are in compliance with CE regulations and have UL certification.

They have brushless type self-excitation systems which do not require any maintenance action. They
provide a precise voltage regulation under steady-state and linear loading conditions.

Further information can be found inside the engine and alternator manuals
which are supplied together with the generator set.
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2.5 BASE FRAME

The base frame on which generator set is placed, has been manufactured using proper steel plate
or special profiles based on the necessary dynamic, static and vibration calculations in order for

providing high resistance. Teksan produces the base frames for all ranges in accordance with
international standards.
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2.6 VIBRATION ISOLATORS

Vibration insulators are used in order to decrease the negative effects of vibrations caused by the
rotational movement of the engine and alternator. These insulators which also prevent the vibration to
be transferred from base frame to the ground, are placed between engine/alternator and base frame.
Specially chosen vibration isolators are mounted between the engine, alternator and base frame.
Alternatively in bigger generator sets, vibration isolators are mounted between the base frame and floor.

2.7 EXHAUST SYSTEM AND SILENCER

An exhaust system should be designed to decrease the noise coming from exhaust manifold and
dispel the exhaust gases to the atmosphere. Exhaust system consists of flexible compensator that
absorbs vibration and expansion, steel pipes, bend, silencer and mounting equipment. Further
details on exhaust systems can be found in "Installation” section of this manual.

Flexible Mounting Brackets
(Chain, Plane sheet, wire, etc...) Catalyst

Flexible
Exhaust
4 < Connection
Muffler
2.8 CONTROL SYSTEMS

Various control systems are developed for ensuring the protection of the generator set against
failures, load transfers and the reliability of the operation for the generator set.

Control system designs can vary according to the customer requirements and assembling
requirements. The main types of control systems are Manual, Automatic, Standby, and Parallel
working systems. All control systems are mounted on steel panels containing a lockable door for
easy reaching and service.

Further technical information about the control systems of the generator sets can be found in
"Control Systems" section of this manual and the manual of the controller.
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3. INSTALLATION

3.1. SELECTING ROOM LOCATION

The selection and preparation of the location that the generator set will be placed is the most important
step of installation. So please make sure that the generator set is installed at a place that is selected and
prepared fully in conformity with the instructions in this manual. Also remember that you can call us for
any further information of confirmation about this issue.

If the generator will be placed on an upper floor not the basement or ground, the responsibility of static
load distribution belongs to customer. The customer should get an approval from an authority about this
issue before installation.

Install generator set in such a place that it will not be directly exposed to harsh environmental conditions
as rain, snow, hail, flood, humidity, excessive sunlight, extremely low or high temperature, dust, soil, sand
or wind.

The place that the generator set will be installed must be, clean, dry, well illuminated and ventilated, free
of corrosive or conductive pollutant substances like dust, lint, smoke, oil vapor, exhaust smoke, etc...

Be sure to leave enough blank space around the generator set, in order to ease future maintenance or
repair activities Remember that it can be necessary to disassemble the main parts like engine, alternator
or the base frame in some cases. The base ground that the generator will be settled, must be clean dry
and must have a well drainage system. Put the generator set at such place that nobody unauthorized can
access it, or at least take necessary precautions about it.

Place generator sets at such places that they will not be affected by the operation of any other machines.
Do not install or run the generator set at any place that has any possibility of risk in terms of safety of
operation. Also provide the necessary precautions (canopy option) or protections against bad weather
conditions if it will be placed outside.

The doors of the room that the generator set will be placed in, must be at an enough size for the main
parts (engine, alternator, radiator, etc....) to pass through. Also, ventilation windows can be built portable
or mobile for this purpose.
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3.2. GROUND and PLATFORM

A generator set can be placed on foundations like platform, soil, building or steel construction. The
weight of the generator set must not be more than the load carrying capacity of the ground.

It is recommended to build a concrete (strengthened with iron) platform for the generator set.
Generally, the platform is built at same horizontal sizes with the generator set and around 150-200
mm. thickness. A platform built at a proper size depending on generator set size, will prevent the
set from moving and reduce the negative effects of vibration on engine.

If necessary, the platform can be constructed with such technical specifications that the floor is
completely insulated from the generator set against the negative effects of vibration.

If the generator set will be placed in such places that have the risk of flooding, then the thickness of
the platform to be built must be 300 mm. at least. This will ensure a dry and safe operation area for
generator set and the people working on it.

It is recommended to build standalone platforms for every single generator set. It also should be
built separately from any other building structures as other platforms, walls, etc..

3.3. VIBRATION

TEKSAN generator sets are designed for the minimum vibration transmission to the ground. For this
purpose, rubber vibration insulators are placed between the engine/alternator and the base frame.
In applications with higher power ratings, the insulators may be placed under the base frame for
more efficiency in terms of vibration insulation.

If the generator set is placed on an upper floor, this vibration analysis of the generator and the
base ground must be done more carefully. In these types of applications, special insulation system
designs may be needed with special insulators. The base ground has to withstand the total weight
of the generator set, and its accessories and the negative effects of the uninsulated vibration.

Secure the generator set firmly to the ground or platform using steel connection bolts to prevent
movement and potential damage to the electrical installation, fuel line, exhaust system, or any
surrounding equipment.

3.4. COOLING and VENTILATION

The heat radiated by engine can cause high temperature changes which can affect the performance
of the generator set.

The fresh air incoming, must be clean and cool as possible. Thus, the performance and the lifetime
of the engine will be increased. This fresh air can be supplied directly from the installation area, but

sometimes it may be necessary to build ventilation channels and bring fresh air from outside.

Also ensure that the fan between the radiator and the engine can easily push out the hot air caused
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by the engine, alternator or the radiator. This way the room can be ventilated and the generator set
can be cooled efficiently.

At least two ventilation windows must be built for air intake and outlet. The fresh air intake window
should be just before the alternator and the hot air outlet window should be just after the radiator.

Ensure that hot air is being removed from the generator room with a flexible duct connection.

The cooling air flow required can be provided by calculating the dimensions of the air inlet and
outlet louvers. Windows area of the room should not be less than the area of radiator matrix. If
possible, the air inlet and outlet area should be %150 of the radiator matrix.

In order for the protection of air channels, stationary or moving shutter systems can be built within
these windows. For an automatic generator set; an automatically moving shutter system which

is designed to open automatically when the engine starts, is the best solution for this purpose.
However, manually opened moving shutters can be acceptable in some manual mode generator set
applications.

The layout drawing below, is just showing a typical generator set
installation. It is for guidance purpose only. Every generator set installation
case or design must be studied carefully and individually.
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3.5. EXHAUST SYSTEM

While designing an exhaust system, avoiding back pressure is very important. Excessive exhaust back pressure
can contribute to poor engine performance and increasing working temperature.

If any twist or curve is needed on the exhaust line, be sure that the radius of the elbow used on the turning point
is more than the 150% of the inner radius of exhaust pipes.

The design of an exhaust system is mainly dependent on site, room or building in which the generator set is
settled. But be sure to use the shortest and minimum curved path for piping, in order for minimizing the back-
pressure.

Make sure that all piping is tightly fixed, supported and kept at a safe distance from places with too much
vibration. Since the exhaust pipes will heat up to very high temperatures, put them at least 250 mm. away from
any flammable material. It is also recommended to cover or coat the exhaust pipes with high-thermal isolation
materials.

At the end of vertical exhaust lines, there must be used a rain protection cap, which can be easily opened with
the gas pressure at the exhaust outlet.

At the very lowest point of any vertical or horizontal exhaust lines, there should be an outlet for draining water
out from the line. Thus no water can reach into the silencer or engine.

Placing the muffler at a closest possible location to the engine, will help you decrease the sound level in exhaust
pipes. There may be placed another muffler at the end of the line, if the exhaust line is too long. Every engine
must have its own, separate exhaust system. No multiple engines shall be connected to a single exhaust line
system. Because the exhaust gas, soot or the condensation inside exhaust lines can be harmful for any engine
when it is not running.

The exhaust line system should be integrated with the exhaust outlet of the engine with a flexible connection.

Breathing exhaust gases is harmful for human health, it may even be deathful. Also, exposure to the high-level
noise caused by the engine may cause permanent hearing problems. So, the exhaust system of a generator set
must be designed and installed well. Any staff around the generator set, should wear ear plugs. The generator
set should never be operated with an incomplete exhaust system.

The exhaust outlet points must be selected carefully in order for ensuring that the exhaust gas coming out

from the engine, does not go back in through the fresh air inlets. These outlets must not be put into any closed
areas, passages, corridors, air channels, ventilation or illumination spaces of buildings, open or closed balconies,
elevator hoist ways, any place in that the flow of the exhaust gas may be blocked by the wind or anything else,
any place that supplies fresh air for any other machine, the yards between the buildings and especially the
habitats of any living creatures.

r

DANGER

Exhaust gas is
poisonous.
Do not operate in
an unventilated room.
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3.5.1. CATALYTIC CONVERTOR

In order for reducing the harmful contents (CO, NOx, etc...) of the exhaust gas, it is recommended to use
three-way catalytic converters. For having an emission rate at a desired level, there simply occurs three
reactions inside a three-way catalytic convertor.

m Combustion of CO (CO to CO2 conversion): ' ) mf.,',."""'_"‘_'"
2.CO + 02 2.CO2 Staess Seg(Body  salaigy Mtera g

Temperature Isolation

m Reduction of the nitrogen oxides to nitrogen:
2.Nx.Oy X.02+ Y.N2

m Combustion of natural gas (Conversion of hydrocarbons
to carbon dioxide and water): A ) 3
4.CxHy + (4X+Y).02  4X.CO2+2Y.H20 . il [

Exhaust Gas Emission
HC Hydrocarbon
CO Carbon Monoxide

3.5.2. OXYGEN SENSORS NOx Nisous Oxide
2 oxygen sensors are used before and after the catalyst.

Thanks to this sensor, unburned gas in the exhaust is detected and
the air-fuel ratio is adjusted by the ECU accordingly.

The Main Reaction
CO+1/20,=C0O,
H,C2+30,=2C0,+2H,0
CO+NOx=CO2+N2

EGO 1 = Before Catalyst
EGO 2 = After Catalyst
PSI HD Engines (Certified)
Inline Engines » Qty 1EGO 1+ Qty 1 EGO 2 (Total of 2 Sensors per engine)
V-Engines » Qty 1EGO 1 per bank + Qty 1 EGO 2 per bank (Total of 4 Sensors per engine)

EGO 1 (HEGO) vs EGO 1 (UEGO)
PSI HD Engines (Weichai & Doosan)
- Utilize a 6-pin UEGO Sensor in the EGO 1 location
All Certified engines utilize the same 4-Pin HEGO Sensor in the EGO 2 Location
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3.6. FUEL SYSTEM

The natural gas and LPG that is used as fuel for generator sets, is a mixture of combustible gases
formed of various hydrocarbon compounds like Methane (CH4) and Ethane (C2H6). Other than
methane and ethane, there are also small amounts of other hydrocarbons like Propane (C3H8) and
Butane (C4H10) in this mixture. This colorless and odorless gas mixture is lighter than air. Also, the
emission rates of harmful contents of natural gas are extremely low compared to other fuel types.

Fuel is supplied from tanks in gas generator set systems, however there must be a natural gas fuel
line connection in order to supply gas for natural gas generator sets. If there is no gas line available,
then the natural gas must be supplied from a CNG (Compressed Natural Gas) tank. The natural gas
line for supplying fuel for the generator set must be designed so that, it can supply clean gas to

the engine uninterruptedly. Also the local regulations and specifications about all related subjects
must be taken into consideration while designing a fuel system. All sizes and technical specifications
of fuel pipeline and other instruments must be selected carefully, in order for supplying gas to the
generator set at proper flow rate and pressure values under different loading conditions.

The connection points on the whole gas line must be welded carefully. Also all the threaded
screw connections between control, measurement or adjustment instruments and the pipeline,
the connections between pipes and instruments must be tested and checked for any gas leakage
problems before commissioning and running the generator set.

Your engine is certified to run on "pipeline-quality natural gas". Pipeline quality natural gas is
supplied by a natural gas utility through a pipeline. Any material used on the pipeline must be
certificated and in compliance with the related specifications and regulations

If the pipeline will be installed underground, then it must be kept at a safe distance from sewerage,
electrical cable or drainage lines. It also must be placed at such a route that it can be found,
checked or interfered easily in case of necessity. The pipes should be protected against external
effects and corrosion. Protective covering materials must be used on the pipeline, especially if it

is passing through walls or crooks. The fuel (gas) line connections at dilation points of the building
and the inlet of the generator set, must be flexible. The electrical grounding of the fuel lines must
be done properly and carefully. A manual valve must be installed on the gas line at a closest place
to the generator set, so the gas supply can be blocked easily in case of any emergency. The length
and diameter of the pipeline will be affecting the flow rate, so these two parameters must be set
properly in order for supplying the necessary fuel at proper flow rate and pressure values for the
engine at all loading conditions.

Do not allow smoking or any existence of sparks/flames around the natural gas line and the engine.

For supplying cleaner gas for the engine, there can be used a gas filter on the fuel line. This will
provide more safety and efficiency in terms of engine operation.
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» PS| Engines can generally run on EITHER Natural Gas OR Propane Fuel
« The engine needs to know which fuel to run on, this is accomplished by utilizing the “Fuel Select"
circuit in the customer interface connector
» The fuel system, engine control system, and ignition system does not require modification when
changing switching between NG or Propane fuel types

o Except for what is noted above regarding the “Fuel Select” circuit
» All PSI engines (except for gasoline or diesel) require the fuel to enter the engine as *gaseous”

fuel.
o Our engines do not directly run on liquid propane
o If the application is using liquid propane as the fuel source, the liquid MUST be converted

to a vapor

STATIONARY ENGINE FUEL SYSTEM SCHEMATIC

- Fuel Supply

Fuel Suppl
Filtered Air TSR

Regulated Fuel Pressure

=
L1
- Air & Fuel
]

Exhaust

Pressure Feedback- —y

AN ~——p ECM

Air Cleaner

Throttle

PEET TPS

i

Engine

TMAP
CAM
Crank
ECT

Timing

Oil Press

Catalyst

27



EVERLASTING COMPANY

3.6.1. NATURAL GAS

« Required Fuel pressure & 7 to 11 inches of water column (7-11" H20) (0,018-0,028b)
» Required Fuel Pressure 40L & 53L » 20 to 30" H20 at the MFG inlet (0,051-0,076b)
o Minimum Fuel Pressure Must be maintained under full load conditions
« PSI Power Systems engines are designed and certified on commercially available pipeline quality
natural gas.
o PSI Technical Standard 56100019

3.6.2. PROPANE

« PSI Engines run on HD-5 Quality Propane (which is standard propane)
o HD-5 is consumer-grade propane
Contains a minimum of 90% propane (C4H10)
« Outside of the US, LP may contain a significant amount of butane (C5H12), as much as 50%
- Liquid Propane can also be called “LPL""LP", or “"LPG"
» Propane that is converted from liquid to a vapor is called “Propane Vapor" or “LPV"
» Propane expands at a very high rate when it changes from liquid to a vapor
« When heated above -44F one part liquid instantly expands to 270 parts of propane vapor
 When in a gaseous state it is heavier than air

. Natural Gas Propane
Fuel Constituent
Low High Average Low High Average
Methane CH, 92 94,5 93,25 0 1,23 0,615
Ethane CH, 1 4,5 275 2,22 10,12 617
Propylene CH, 0 0
Propane C,H, 0,09 0,44 0,265 87,68 96,7 92,19
i-Butane CH, 0 0,06 0,03 0,56 1,87 1,215
n-Butane CH, 0 012 0,06 0,04 1,28 0,66
i-Pentane CH, 0 0,02 0,01 0 0 0
n-Pentane CH, 0 0,01 0,005 0 0 0
Hexane+ CH, 0 0,02 0,01 0 0 0
n-Heptane C,H,
n-Octane C,Hyg
n-Nonane C,Hy,
n-Decane CH,,
Hydrogen Sulfide H,S
Carbon Dioxide o, 0,05 0,25 015 o1 0,01 0,06
Nitrogen N, 15 15 1,5 076 017 0,465
Oxygen 0,
Water (gas) H2°
Specific Gravity (Sg=Mgas/Mair where Mair=28.964g,/mol) 0,537 0,600 0,568 1,379 1,649 1,514
Wobbe index (Iw=HHV/sqrt(Sg) where HHV =BTU/SCF) 1295 1359 1328 1930 2125 2030
Wobbe index (MJ/Sm3 1000Btu/scf=37.3MJ/Sm3) 4792 50,28 4912 71,40 78,61 75,09
LHV (Btu/cubic ft.) 857 952 904 216 2563 2338
HHV (Btu/cubic ft.) 1050 949 1053 1001 2266 2728 2497
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3.7. ELECTRICAL CONNECTIONS and FIELD WIRING
Electrical connections must be designed, made and repaired by qualified and trained technicians.

All electrical connections and wiring must be done in compliance with the diagrams or the drawings
provided by TEKSAN.

All the connection, wiring and grounding processes must be made fully in compliance with the related
international, national and local specifications, standards, rules and regulations.

All the cables that will be used for wiring, must be selected at proper ratings and specifications
according to the current, voltage, temperature values and the wiring method.

All the electrical connections on the generator set must be made by using flexible cables. This will
protect the electrical equipment like conductors, alternator or circuit breakers from the negative effects
of the vibration caused by the engine.

If it is not possible to use flexible cables directly, then use a terminal box close to the generator set and
make flexible connections to this terminal box.

All connections must be checked very carefully before commissioning the generator set. Checking the
connections, conditions and phase orders of all cables, is very important for automatic and synchronous
generator set applications.

Control panels are specially manufactured to be mounted on the wall.

The connections between the generator set and the load distribution panel, must be protected against
any possible over- current and overloading problems by use of fuses or circuit breakers.

It is important to load the generator set under balanced loading conditions. If the load connected to one
phase is much more or less than the other two phases and the difference between them is more than
30%, then this will cause overheating issues on the alternator windings or any other failures on 3-phase
systems.

Be sure that the current drawn from all phases do not exceed the rated and calculated amount.

There are different types of loads which require special consideration and because of this, before
connecting the generator set to an existing electrical system, the system may be required to be revised.

Power factor (cos @) of the load connected, must be well determined. If it is inductive and lower than
%80 (0,8) then it will cause overloading problems on the generator set. Capacitive power factor values
may cause overvoltage problems on alternator windings.

The power factor must be inductive and at least %80 (0,8) for providing the optimum operating
conditions for generator set.

In order for having the power factor at a desired level, it may be necessary to use additional power
factor correction systems.

However, the power factor correction system must be well-designed so that the power factor can stay in

the desired limits. If the power factor becomes too capacitive, it may cause voltage instabilities and over
voltage problems.

29



EVERLASTING COMPANY

Electrical Ratings and Circuit Breaker Table

480/277V CIRCUIT BREAKER DATA
GENSET MODEL (ﬁf,:) %i'; Product Name Product Code clt;z:%:t Cu:rz;:nt '"t:'a';::;"g Lug Parts # Lug Size
TIUG25PS 25 | 376 XT2N 125-60A LS/ 1SDAO74902R1 60 38 25kA KXT2CUALT 14 AWG-1/0 (1 Hole)
TIUGLOPS 40 | 607 XT2N 125-60A LS/ 1SDAO74902R1 60 60 25KkA KXT2CUALT 14 AWG-1/0 (1 Hole)
TIUGS0PS 50 | 752 | XT2N125-100ALS/I | 1SDA074903R1 100 76 25kA KXT2CUALT 14 AWG-1/0 (1 Hole)
TIUG6OPS 60 | 902 | XT2N125100ALS/I | 1SDAO74903R1 100 92 25KkA KXT2CUALT 14 AWG-1/0 (1 Hole)
TIUGSOPS 80 | 1203 | XT2N125-125ALS/I | 1SDA074904R1 125 125 25kA KXT2CUALT 14 AWG-1/0 (1 Hole)
TIUGIOOPS 100 | 1504 | XT4N 250-150ALSI 1SDA075421R1 150 150 25KkA KXT4CUAL2 4 AWG-300 kemil (1 Hole)
TIUGTISPS ns | 729 | XT4N250-225ALSI | 1SDAO75422R1 225 175 25kA KXT4CUAL2 4 AWG-300 kemil (1 Hole)
TIUGISOPS 150 | 2255 | XTuN250-225ALSI | 1SDAO75422R1 225 225 25KkA KXT4CUAL2 4 AWG-300 kemil (1 Hole)
TIUG200PS 200 | 3007 | XTSN4OO-400ALSI 1SDAT02453R1 400 304 35kA KXTSCUAL2X500 | 2/0-500 kemil (2 Hole)
TIUG200PD | 200 | 3007 | XT5N4OO-400ALSI 1SDAT02453R1 400 304 35kA KXTSCUAL2X500 | 2,/0-500 kemil (2 Hole)
TIUG250PS 250 | 3759 | XTSN4OO-400ALSI 1SDAT02453R1 400 376 35kA KXTSCUAL2X500 | 2/0-500 kemil (2 Hole)
TIUG275PD 275 | 4135 | XTSN600-600ALSI 1SDAT02454R1 600 420 35kA KXTSCUAL2X500 | 2/0-500 kemil (2 Hole)
TIUG300PD | 300 | 4511 XTSN600-600A LS| 1SDAT02454R1 600 456 35kA KXTSCUAL2X500 | 2/0-500 kemil (2 Hole)
TIUG350PD 350 | 5262 | XT5N600-600ALSI 1SDAT02454R1 600 528 35kA KXTSCUAL2X500 | 2,/0-500 kemil (2 Hole)
TIUGLOOPD | 400 | 6014 | XT6NS8OO-800ALSI 1SDAT02841R1 800 608 35kA KXT6CUALBX400 | 2/0-400 kemil (3 Hole)
TIUGLSOPD | 450 | 6766 | XT6NS80O-800ALSI 1SDA102841RI 800 688 35kA KXT6CUAL3X400 | 2/0-400 kemil (3 Hole)
TIUGS00PD | 500 | 751,8 | XT6N80O-800ALSI 1SDA102841R1 800 752 35kA KXT6CUALBX400 | 2/0-400 kemil (3 Hole)
TIUG600PS 600 | 9021 | XT7S1000-1000ALSI | 1SDA102903R1 | 1000 920 50kA KXT7CUALLX500 500 kemil (4 Hole)
TIUG650PS 650 | 9773 | XT7S1000-1000ALSI | 1SDA102903R1 | 1000 1000 50kA KXT7CUALAX500 500 kemil (4 Hole)
TIUGBOOPS 800 |1202,8 | XT7S1200-1200ALSI | 1SDA102904R1 | 1200 1200 50kA KXT7CUALLX500 500 kemil (4 Hole)
TIUGI000PS | 1000 | 15036 E2.2B-A1600 LS| 1SDA077229R1 | 1600 1520 42kA K8TM 750 kemil - 1/0 (6 Hole)
TIUGIOS0PS | 1050 | 15787 E2.2B-A1600 LS| 1SDAO77229R1 | 1600 1600 L2KA K8TM 750 kemil - 1/0 (6 Hole)
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Electrical Ratings and Circuit Breaker Table
480/277V CIRCUIT BREAKER DATA
GENSET MODEL (if;) f:;’ Product Name Product Code CTJZ’E:I: CU?E%M '"t:,:’iﬁgng Lug Parts # Lug Size
TIUG25PS 25 | 867 | XT2N125100ALS/I | 1SDA074903RI 100 88 65kA KXT2CUALT 14 AWG-1/0 (1 Hole)
TIUGLOPS 40 | 1388 | XT4N 250-150ALS 1SDAO75421R1 150 141 65kA KXT4CUAL2 4 AWG-300 kemil (1 Hole)
TIUG50PS 50 | 735 | XT4N250-225ALSI | 1SDAO75422R1 225 180 65kA KXT4CUAL2 4 AWG-300 kemil (1 Hole)
TIUG6OPS 60 | 2082 | XT4N250-225ALSI | 1SDAO75422RI 225 210 65kA KXT4CUAL2 4 AWG-300 kemil (1 Hole)
TIUGSOPS 80 | 2776 | XT5N&0OO-400ALSI 1SDAT02453R1 400 280 65kA KXTSCUAL2X500 | 2/0-500 kemil (2 Hole)
TIUGI00PS 100 | 3670 | XTSN4OO-400ALSI 1SDAT02453R1 400 352 65kA KXTSCUAL2X500 | 2/0-500 kemil (2 Hole)
TIUGTISPS 15 | 3990 | XTSN4OO-400ALSI 1SDAT02453R1 400 400 65kA KXTSCUAL2X500 | 2/0-500 kemil (2 Hole)
TIUGIS0PS 150 | 520,5 | XTSN60O-600ALSI 1SDAT02454R1 600 528 65kA KXTSCUAL2X500 | 2/0-500 kemil (2 Hole)
TIUG200PS | 200 | 694,0 | XT6N80O-80OALSI 1SDAT02841R1 800 704 65kA KXT6CUAL3X400 | 2/0-400 kemil (3 Hole)
TIUG200PD | 200 | 6940 | XT6N8OO-800ALSI 1SDAT02841R1 800 704 65kA KXT6CUAL3X400 | 2/0-400 kemil (3 Hole)
TIUG250PS | 250 | 8674 | XT751000-1000ALSI | 1SDA102903R1 | 1000 870 65kA KXT7CUALAX500 500 kemil (4 Hole)
TIUG275PD 275 | 9542 | XT7S1000-1000ALSI | 1SDA102903R1 | 1000 970 65kA KXT7CUALAXS00 500 kemil (4 Hole)
TIUG300PD | 300 | 10409 | XT751200-1200ALSI | 1SDA102904R1 | 1200 1044 65kA KXT7CUALAX500 500 kemil (4 Hole)
TIUG350PD | 350 | 12144 E2.2B-A1600 LS 1SDAO77229R1 | 1600 1232 42kA K8TM 750 kemil - 1/0 (6 Hole)
TIUGLOOPD | 400 | 13879 E2.2B-A1600 LS 1SDA077229R1 | 1600 1440 42kA K8TM 750 kemil - 1/0 (6 Hole)
TIUGLSOPD | 450 | 15614 E2.2B-A1600 LS 1SDAO77229R1 | 1600 1600 42kA K8TM 750 kemil - 1/0 (6 Hole)
TIUGS00PD | 500 | 17349 |  E2.2N-A2000 LS| 1SDAO77289R1 | 2000 1740 S0kA | 2x(KXT7CUAL&X500) | 500 kemil (8 Hole)
TIUG6OOPS | 600 | 20819 |  E4.25-A2500 LS| 1SDAO77999R1 | 2500 2125 65kA | 2x(KXTZCUALA&X500) | 500 kemil (8 Hole)
TIUG6S0PS | 650 | 22553  E4.25-A2500 LS| 1SDAO77999R1 | 2500 2300 65kA | 2x(KXTZCUAL&X500) | 500 kemil (8 Hole)
TIUGBOOPS | 800 |27758 |  E4.25-A3200LsI 1SDAO78009R1 | 3200 2784 65kA BUSBAR 400 kemil*8 Dia Holes
TIUGI000PS | 1000 | 34698 |  E4.2H-A3600 LS| 1SDAO77929R1 | 3600 3492 85kA BUSBAR 400 kemil*10 Dia Holes
TIUGIOS0PS | 1050 | 36432 |  E6.2H-A4000 LSI 1SDAO78829R1 | 4000 3680 85kA BUSBAR 500 kemil*12 Dia Holes
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Electrical Ratings and Circuit Breaker Table
480/277V CIRCUIT BREAKER DATA
GENSET MODEL (ﬁf,:) %i'; Product Name Product Code clt;z:%:t Cu:rz;:nt '"t:'a';::;"g Lug Parts # Lug Size

TIUG25PS 25 | 752 | XT2N125-100ALS/I | 1SDAO74903RI 100 80 65kA KXT2CUALT 14 AWG-1/0 (1 Hole)
TIUGLOPS 40 | 1203 | XT2N125100ALS/I | 1SDAO74903RI 100 125 65k KXT2CUAL1 14 AWG-1/0 (1 Hole)
TIUG50PS 50 | 1504 | XT4N 250-150ALSI 1SDAO75421R1 150 155 65kA KXT4CUAL2 4 AWG-300 kemil (1 Hole)
TIUG6OPS 60 | 1804 | XT4N250-225ALSI | 1SDAO75422R1 225 185 65kA KXT4CUAL2 4 AWG-300 kemil (1 Hole)
TIUGSOPS 80 | 2406 | XT4N250-250ALSI | 1SDAO75423R1 250 250 65kA KXT4CUAL2 4 AWG-300 kemil (1 Hole)
TIUGI00PS 100 | 3007 | XTSN&00-400ALSI | 1SDAI02453R1 400 304 65kA KXTSCUAL2X500 | 2/0-500 kemil (2 Hole)
TIUGTISPS 15 | 3458 | XTSN400-400ALSI | 1SDA102453R1 400 352 65kA KXTSCUAL2X500 | 2/0-500 kemil (2 Hole)
TIUGISOPS 150 | 4511 | XTSN60O-600ALSI | 1SDATI02454RI 600 456 65kA KXTSCUAL2X500 | 2/0-500 kemil (2 Hole)
TIUG200PS | 200 | 6014 | XT6NS0O-800A LS| 1SDA102841R1 800 608 65kA KXT6CUAL3X400 | 2/0-400 kemil (3 Hole)
TIUG200PD | 200 | 6014 | XT6N8OO-800ALSI 1SDAT02841R1 800 608 65kA KXT6CUAL3X400 | 2/0-400 kemil (3 Hole)
TIUG250PS | 250 | 7518 | XT6N80O-800ALSI 1SDA102841R1 800 768 65kA KXT6CUAL3X400 | 2/0-400 kemil (3 Hole)
TIUG275PD 275 | 8270 | XT7510001000ALSI | 1SDA102903R1 | 1000 850 65kA KXT7CUALLXS00 500 kemil (4 Hole)
TIUG300PD | 300 | 9021 | XT751000-1000ALSI | 1SDA102903R1 | 1000 920 65kA KXT7CUAL4X500 500 kemil (4 Hole)
TIUG350PD | 350 |1052,5 | XT7S1200-1200ALSI | 1SDAT02904R1 | 1200 1080 65k KXT7CUALAXS00 500 kemil (4 Hole)
TIUGLOOPD | 400 | 1202,8 E2.2B-A1600 LS| 1SDA077229R1 | 1600 1232 42kA K8TM 750 kemil - 1/0 (6 Hole)
TIUGASOPD | 450 | 13532 E2.2B-A1600 LS| 1SDAO77229R1 | 1600 1392 42kA K8TM 750 kemil - 1/0 (6 Hole)
TIUGS00PD | 500 | 15036 E2.2B-A1600 LS| 1SDA077229R1 | 1600 1520 42kA K8TM 750 kemil - 1/0 (6 Hole)
TIUG6OOPS [ 600 |[18043 [  E2.2N-A2000LsI 1SDAO77289R1 | 2000 1840 50kA K8TM 750 kemil - 1/0 (6 Hole)
TIUG650PS | 650 | 19546 |  E2.2N-A2000 LS| 1SDA077289R1 | 2000 | 2000 50kA K8TM 750 kemil - 1/0 (6 Hole)
TIUGBOOPS | 800 |24057 |  E4.25-A2500 LS| 1SDAO77999R1 | 2500 2425 65kA K8TM 750 kemil - 1/0 (6 Hole)
TIUGI000PS | 1000 | 30071 E4.2S-A3200 LS| 1SDAO78009RT | 3200 3040 65kA BUSBAR 400kemil*8 Dia holes
TIUGIOS0PS | 1050 | 31575 E4.25-A 3200 LS| 1SDAO78009RT | 3200 3200 65kA BUSBAR 500kemil*8 Dia holes
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Electrical Ratings and Circuit Breaker Table
480/277V CIRCUIT BREAKER DATA
GENSET MODEL (if;) f:;’ Product Name Product Code CTJZ’E:I: CU?E%M '"t:,:’iﬁgng Lug Parts # Lug Size
TIUG25PS 25 | 301 XT2N 125-60ALS/I | 1SDAO74902RI 60 36 18kA KXT2CUALT 14 AWG-1/0 (1 Hole)
TIUGLOPS 40 | 481 XT2N125-60ALS/I | 1SDAO74902R1 60 50 18kA KXT2CUALT 14 AWG-1/0 (1 Hole)
TIUG50PS 50 | 60 XT2N125-60ALS/I | 1SDAO74902RI 60 60 18kA KXT2CUALT 14 AWG-1/0 (1 Hole)
TIUG6OPS 60 | 722 | XT2N125-100ALS/I | 1SDAO74903R1 100 76 18kA KXT2CUALT 14 AWG-1/0 (1 Hole)
TIUGSOPS 80 | 962 | XT2N12500ALS/I | 1SDAO74903RI 100 100 18kA KXT2CUALT 14 AWG-1/0 (1 Hole)
TIUGI00PS 100 | 1203 | XT2N125125ALS/1 | 1SDAO74904R1 125 125 18kA KXT2CUALT 14 AWG-1/0 (1 Hole)
TIUGTISPS 15 | 1383 |  XT4N 250-150A LS| 1SDAO75421R1 150 150 18kA KXT4CUAL2 4 AWG-300 kemil (1 Hole)
TIUGIS0PS 150 | 1804 | XT4N250-225ALSI | 1SDAO75422Ri 225 185 18kA KXT4CUAL2 4 AWG-300 kemil (1 Hole)
TIUG200PS | 200 | 2406 | XT4N250-250ALSI | 1SDAO75423R1 250 250 18kA KXT4CUAL2 4 AWG-300 kemil (1 Hole)
TIUG200PD | 200 | 240,6 | XT4N250-250ALSI | 1SDAO75423R1 250 250 18kA KXTACUAL2 4 AWG-300 kemil (1 Hole)
TIUG250PS | 250 | 3007 | XTSN400-400ALSI 1SDAT02453R1 400 304 18kA KXTSCUAL2X500 | 2/0-500 kemil (2 Hole)
TIUG275PD 275 | 3308 | XTSN4OO-400A LS| 1SDAT02453R1 400 352 18kA KXTSCUAL2X500 | 2/0-500 kemil (2 Hole)
TIUG300PD | 300 | 3609 | XTSN4OO-400ALSI 1SDAT02453R1 400 368 18kA KXTSCUAL2X500 | 2/0-500 kemil (2 Hole)
TIUG350PD | 350 | 4210 | XTSN60O-600ALSI SDAT02454R1 600 432 18kA KXTSCUAL2X500 | 2/0-500 kemil (2 Hole)
TIUGLOOPD | 400 | 4811 | XTSN60O-600A LS| 1SDAT02454R1 600 492 18kA KXTSCUAL2X500 | 2/0-500 kemil (2 Hole)
TIUGLSOPD | 450 | 5413 |  XTSN60O-600ALSI 1SDAT02454R1 600 552 18kA KXTSCUAL2X500 | 2/0-500 kemil (2 Hole)
TIUGS00PD | 500 | 6014 | XT6N8OO-800ALSI 1SDAT02841R1 800 608 20kA KXT6CUAL3X400 | 2/0-400 kemil (3 Hole)
TIUG6OOPS | 600 | 7217 | XT6N80O-800ALSI 1SDAT02841R1 800 736 20kA KXT6CUAL3X400 | 2/0-400 kemil (3 Hole)
TIUG650PS | 650 | 7819 | XT6N80O-800ALSI 1SDAT02841R1 800 784 20kA KXT6CUAL3X400 | 2/0-400 kemil (3 Hole)
TIUGBOOPS | 800 | 9623 | XT751000-1000ALSI | 1SDA102903R1 | 1000 970 25kA KXT7CUALAXS00 500 kemil (4 Hole)
TIUGI000PS | 1000 | 1202,8 E2.2B-A1600 LS 1SDA077229R1 | 1600 1232 42kA K8TM 750 kemil - 1/0 (6 Hole)
TIUGI050PS | 1050 | 1263,0 E2.2B-A1600 LS 1SDAO77229R1 | 1600 1280 42kA K8TM 750 kemil - 1/0 (6 Hole)

- 600/367 V WYE connection is available only special/dedicated winding alternator.
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Electrical Ratings and Circuit Breaker Table

1 ?’?19121323\35 CIRCUIT BREAKER DATA
GENSET MODEL (ﬁf,:) %i'; Product Name Product Code c'f,ZE:t Cu:rz;:nt '"t:'a';::;"g Lug Parts # Lug Size
TIUG25PS 25 | 1042 | XT2N125125ALS/I | 1SDAO74904R1 125 10 65kA KXT2CUALT 14 AWG-1/0 (1 Hole)
TIUGLOPS 40 | 1667 | XT4N250-225ALSI | 1SDAO75422R1 225 180 65KA KXT4CUAL2 4 AWG-300 kemil (1 Hole)
TIUG60PS 60 | 250,0 | XT4N250-250ALSI | 1SDA075423R1 250 250 65kA KXT4CUAL2 4 AWG-300 kemil (1 Hole)
TIUG8OPS 80 | 3333 | XTSN40O-400ALSI 1SDAT02453R1 400 344 65KA KXTSCUAL2X500 | 2,/0-500 kemil (2 Hole)
TIUGI00PS 100 | 4167 | XTSN600-600ALSI 1SDAT02454R1 600 432 65kA KXTSCUAL2X500 | 2/0-500 kemil (2 Hole)
TIUGTISPS 15 | 4792 | XTSN600-600ALSI 1SDAT02454R1 600 492 65KA KXTSCUAL2X500 | 2,/0-500 kemil (2 Hole)
TIUGTIS0PS 150 | 6250 | XT6N80O-800A LSI 1SDAT02841R1 800 640 65kA KXT6CUAL3X400 | 2/0-400 kemil (3 Hole)
TIUG200PS | 200 | 8333 | XT7S1000-1000ALSI | 1SDA102903R1 | 1000 850 65kA KXT7CUALLX500 500 kemil (4 Hole)
TIUG200PD | 200 | 8333 | XT751000-1000ALSI | 1SDA102903R1 | 1000 850 65kA KXT7CUAL4XS00 500 kemil (4 Hole)
TIUG250PS 250 | 10417 | XT751200-1200ALSI | 1SDA102904R1 | 1200 1044 65kA KXT7CUALLX500 500 kemil (4 Hole)
Electrical Ratings and Circuit Breaker Table
12;;‘0‘{11235 CIRCUIT BREAKER DATA
GENSET MODEL (ﬁf,:) %i'; Product Name Product Code clz:::%:t Cu:rz;:nt '"t;'a';’iﬁ:;"g Lug Parts # Lug Size
TIUG25PS 25 | 1042 | XT2N125125ALS/I | 1SDAO74904R1 125 10 65kA KXT2CUALT 14 AWG-1/0 (1 Hole)
TIUGLOPS 40 | 1667 | XT4N250-225ALSI | 1SDAO75422R1 225 180 65KA KXT4CUAL2 4 AWG-300 kemil (1 Hole)
TIUG60PS 60 | 250,0 | XT4N250-250ALSI | 1SDA075423R1 250 250 65kA KXT4CUAL2 4 AWG-300 kemil (1 Hole)
TIUG8OPS 80 | 3333 | XTSN40O-400ALSI 1SDAT02453R1 400 344 65KA KXTSCUAL2X500 | 2,/0-500 kemil (2 Hole)
TIUGI00PS 100 | 4167 | XTSN600-600ALSI 1SDAT02454R1 600 432 65kA KXTSCUAL2X500 | 2/0-500 kemil (2 Hole)
TIUGTISPS 15 | 4792 | XTSN600-600ALSI 1SDAT02454R1 600 492 65KA KXTSCUAL2X500 | 2/0-500 kemil (2 Hole)
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3.7.1. STARTER BATTERIES

The electrical resistance on the starting circuit, is a very important parameter for the operation of the
gas engine. Therefore, the batteries must be placed at a closest possible location to the generator

set. This way the battery connections will be shorter and the resistance of them will be lower. Also any
loose connections must be checked and fixed for this same purpose. (The batteries must be placed at a
serviceable and accessible location.)

Batteries must always be maintained well and kept in a good condition, so that the generator set can
be ready to run at any time. Maintenance activities to be done on batteries are briefly explained in the
relevant sections below.

Servicing of batteries is to be performed or supervised by personnel knowledgeable of batteries and the
required precautions. Keep unauthorized personnel away from batteries.

When replacing batteries, use the same number and the following type batteries: Fully closed,
maintenance free lead-acid batteries.

CAUTION - Do not dispose of battery or batteries in a fire. The battery is capable of exploding.

CAUTION - Do not open or mutilate the battery or batteries. Released electrolyte has been known to be
harmful to the skin and eyes and to be toxic.

CAUTION - A battery presents a risk of electrical shock and high short circuit current. The following
precautions are to be observed when working on batteries:

(1) Remove watches, rings, or other metal objects,
(2) Use tools with insulated handles.
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BATTERY
GENSET MODEL

CCA Size Type

TJUG25PS 400 (1) 45 Ah NS60
TJUGLOPS 700 (1) 72 Ah LB3
TJUG50PS 700 (1) 72 Ah LB3
TJUG60PS 700 (1) 72 Ah LB3
TJUG80PS 700 (1) 72 Ah LB3
TJUG100PS 700 (1) 72 Ah LB3
TJUG150PS 700 (1) 72 Ah LB3
TJUG200PN 700 (1) 72 Ah LB3
TJUG200PS 700 (2) 72 Ah LB3
TJUG250PS 700 (2) 72 Ah LB3
TJUG300PD 860 (2) 100 Ah LS
TJUG350PD 860 (2) 100 Ah LS
TJUGLOOPD 860 (2) 100 Ah LS
TJUG450PD 860 (2) 100 Ah LS
TJUG500PD 860 (2) 100 Ah LS
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Connecting and disconnecting

- While connecting battery cables, first connect
the positive (+) terminal, then connect the negative (-)
terminal.

- While disconnecting battery cables, first remove
the negative (-) connection, then remove the positive (+)
connection.

Cleaning

- Keep the batteries clean and dry. Any dirt or
oxidation left on the battery, terminals or connections will
cause discharge and voltage drop on batteries.
Remove and clean the pole heads while maintenance, use
a wire brush for cleaning the oxidation. Reconnect the
cables tightly back to the poles and use grease on these
connections to postpone the oxidation.

ATTENTION

The batteries must always be kept under a buffer charge.

The batteries on the generator sets that will be stored
for a long time, must be removed and kept charged.
Otherwise, the battery plates will be corrupted and the
batteries will be out of service.

Y TEKSAN
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3.8. NOISE CONTROL

Reducing the sound level is a key factor in today's generator set technologies. TEKSAN generator
sets are designed and manufactured for providing an optimum sound level by regarding this fact.

Extra additional equipment may be installed to the generator set systems for minimizing the sound
level. Some of the precautions taken against high sound levels are, sound insulated canopies or
rooms, exhaust silencers, acoustic shutter windows or hoods.

The solutions and precautions against high sound levels are really dependent on varying
environmental conditions. So it is strictly recommended to get professional help when designing
special sound reduction systems.

The sound level of a non-insulated gas generator set is around 100-110 dB from 1 meters. The lowest
possible sound level (also by regarding the economic facts) in generator set applications, is around
65-75 dB. Sound level reduction is an important parameter for generator set applications used in
hospitals, schools, residential areas, offices etc...

Exposure to a sound level higher than 85 dB for a long time, may cause hearing problems. So it is
recommended to wear ear plugs around a running generator set.

Teksan generator sets are met the noise level norms given in EU 2000-14-EC standards which is
valid for the generator sets under 500kVA.
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3.9. FIRE PRECAUTIONS

Take all the precautions stated in section "1.5" (Fire and Explosion) against any fire and explosion
possibility.

There must be an emergency escape route and scenario in case of any fire and explosion possibility.

A fire alarm system and an extinguisher in accordance with the legal regulations and standards
about fire and explosion, must be provided around the generator set.

The room in which the generator set installed, must be free of any flammable material or any
accumulated garbage by considering any fire possibility.

The fuel line must be adequately secured with free fall type shut of valves.

Do not allow smoking in the room that the generator set is installed in. Also keep any arc, spark or
flame away from here.

Fire Hazard!

Improper use may
result in fire or injury.

3.10. EARTHING

In many electrical systems, the non-active parts and the parts connected to these non-active ones, must
be attached to the ground with the help of a conductor or an electrode. This principle is called is called
earth grounding.

The parts and the equipment that are directly exposed to electrical voltage, must be well-insulated in
order to ensure the durability and safety of the electrical system and staff around it.
However there can be some electrical failures due to defection, corrosion,

leaking points on these insulation systems.

Non-grounded conductors in an electrical system, may be a risk for both the system
and the people around it. If all the equipment is connected to each other and to
the ground properly, then any leakage on system can flow to ground through this
connection and will not cause any problem.

The grounding must be done in accordance with the related international and local
regulations. The grounding resistance must not be more than 20 Ohms.
The electricity may be harmful for human beings if it is rated more than 15 mA and 50 V.

Protective

The electrodes buried to the ground for grounding purposes must be at least 20 Earth Point

meter away from another electrode.
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L. CONTROL SYSTEM
4.1. INTRODUCTION

Programmable microprocessor based controller units are used in TEKSAN generator sets as a
standard. These controllers are capable of monitoring any electrical or mechanical changes
or parameters on the generator set. They also provide all necessary mechanical and electrical
protections for the generator set.

The control systems in general, allow the user to run or stop the generator set. They also monitor and
control the measurement and protection circuits installed on the generator set. Since the controller
unit is programmable, it also provides flexibility in terms of usage under different conditions.

The control panels used on TEKSAN generator sets, are manufactured using A1 quality steel
sheets and coated with electrostatic powder paint in order for preventing corrosion. Manual
(TJM), automatic (TJA) and synchronization (TJPS) control panels are manufactured as a standard
in TEKSAN. But it is also possible to design customized control panels for different purposes or
scenarios of usage.

Further details about the controller unit can be found in the additional manvals provided with the
generator set.

4.2. DSE7310 CONTROL PANELS

The DSE7000 series is designed to provide differing levels of functionality across a common platform. This
allows the generator OEM greater flexibility in the choice of controller to use for a specific application.

The DSE7000 series module has been designed to allow the operator to start and stop the
generator, and if required, trans- fer the load to the generator either manually (via fascia-mounted
push-buttons) or automatically. The user also has the facility to view the system operating
parameters via the LCD display.

The DSE7000 module monitors the engine, indicating the operational status and fault conditions,
automatically shutting down the engine and giving a true first-up fault condition of an engine failure
by a COMMON AUDIBLE ALARM. The LCD display indicates the fault.

Using a PC and the Configuration Suite software allows alteration of selected operational
sequences, timers and alarms.

Control of the module is via push buttons mounted on the front of the module with
Stop/Reset Mode @),
Manual Mode (&), Auto Mode @) and Start @) functions.
For normal operation, these are the only controls which need to be operated.
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Menu Module
Navigation Display

Stop/Reset Manvual Auto Alarm Mute & Start
Mode Mode Mode Lamp Test
Open Generator Close Generator
(Manual Mode Only) (Manual Mode Only)
Selection Mode Generator Generator
Indication LED Braker LED Available LED
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Menu
Navigation

Manual
Mode

Stop/Reset
Mode

Transfer to Mains
(Manual Mode Only)

Mains
Available LED

Selection Mode

Indication LED
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4.3. CONTROL PUSH BUTTONS

ICON DESCRIPTION

Stop/ Reset Mode

This button places the module into its Stop/ Reset Mode Q .

This clears any alarm conditions for which the triggering criteria has been removed.

If the engine is running and the module is put into Stop/ Reset Mode 0 , the module automatically
instructs the genarator off load (“Close Generator Output" becomes inactive (if used on)) and

place the mains on load (*Close Mains Output" becomes active (DSE 7320 MKII)).

The fuel supply de- energises and the engine comes to a standstill.

Should any form of start signal be present when in Stop/ Reset Mode O the generator remains at rest.

Manvual Mode

This button places the module into its Manual Mode @
Once in Manval Mode @ , the module responds to the Start 0 button to start the generator
and run it off load.

To place the generator on load use the Transfer to Generator @ buttons. The module automatically
instructs the changeover device to take the mains off load (*Close Mains Output" becomes

inactive (if used on DSE7320 MKII)) and place the generator on load (*Close Generator Output”
becomes active (if used)).

To place the generator off load, use the Transfer the Mains or Open Generator @ buttons.
The module automatically instructs the changeover device to take the generator off load (*Close
Genarator Output") becomes inactive (if used on)) and place the mains on load (*Close Mains
Output" becomes inactive (DSE 7320 MKII). Additional digital inputs can be assigned to perform
these fuctions.

If the engine is running off-load in Manual Mode @ and on load signal becomes active, the module
automatically instructs the changeover device the changeover device to take the mains off load
("Close Mains Output" becomes inactive (if used / on DSE7320MKIl) and place the generator on
load (*Close Genarator Output" becomes active (if used). Upon removal of the on load signal, the
generator remains on load until either selection of the Stop/Reset Mode @ or Auto Mode .
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DESCRIPTION

Auto Mode
This button places the module into its Auto Mode .
This mode allows the module to control the function of the generator automatically.

The module monitors numerous start requests and when one has been made, the set is
automatically started.

Once the generator is available, the mains is taken off load (*Close Mains Output" becomes
inactive (if used on DSE7320 MKII)) and the generator is placed on load (*Close Generator
Output" becomes active (if used)).

Upon removal of the starting signal, the module starts the Return Delay Timer and once expired,
takes the generator off load (“Close Generator Output” becomes inactive (if used on)) and
place the mains on load (**Close Mains Output" becomes active (DSE7320 MKII)).

The generator then continues to run for the duration of the Cooling Timer until it stops.

The module then waits for the next start event.

Alarm Mute / Lamp Test

This button silences, the audible alarm in the controller, de-activates the audible Alarm output
(if configured) and illuminates all of the LEDs on the Module' s facia as a lamp test function.

Start
This button is only active in the Stop/Reset Mode Q , Manual Mode @ and Test Mode .

Pressing the Start o button in Stop/Reset Mode Q powers up the engine's ECU but does
not start the engine.

This can be used to check the status of the CAN communication and to prime the fuel system.

Pressing the Start o button in Manual Mode @ or Test Mode (E) starts the generator and
runs it off load in Manual Mode @ or on load in Test Mode .
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DESCRIPTION

L JOL>

Menu Navigation

Used for navigating the instrumentation, event log and configuration screens.

Transfer To Generator

The Transfer To Generator @ button controls the operation of the generator load switch is
only active in the Manual Mode @ once tehe generator is available.

‘Normal' Breaker Button Control

Pressing the Transfer To Generator @ button when the Generator is available and off load, the

Mains load switch is opened (*Close Mains™ becomes inactive) and the Generator load switch is
closed (*Close Generator" becomes active).

Further presses of the Transfer To Generator @ button have no effect.

“Alternative’ Breaker Button Control

Pressing the Transfer To Generator @ button when the Generator is available and off load , the
Mains load switch is opened (*Close Mains™ becomes inactive) and the Generator load switch is
closed (*Close Generator" becomes active).

Further presses of the Transfer To Generator @ button opens and closes the Generator load

switch (“Close Generator" changes state) and leaves the Mains load switch in the open position
("Close Mains" remains inactive).

Open Generator (DSE7310 MKII Only)

The Open Generator @ button is only active in the Manual Mode @ and allows the operator
to open the generator load switch.

Pressing the Open Generator @ button when the Generator is on load, the generator load
switch is opened (*Close Generator" becomes inactive).

Further presses of the Open Generator @ button have no effect.
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DSE7310 SPECIFICATIONS

. 4-Line back-lit LCD text display

. Front panel editing with PIN protection

. 9 configurable inputs

. 8 configurable outputs

. Configurable timers and alarms

. 3 configurable maintenance alarms

. Multiple dates and time scheduler

. Configurable event log (250)

. Tier 4 CAN engine support

. Integral PLC editor

. kW & kVAr protection

. LED and LCD alarm indication

. Power monitoring (kWh, kVAr, kVAh, kVArh)

. Load switching (load shedding and dummy load outputs)

. Unbalanced load protection

. Independent Earth Fault trip

. True dual mutual standby with load balancing timer (DSE7310 only)
. USB connectivity

. Fully configurable via DSE Configuration Suite PC software

. Configurable display languages

. Remote SCADA monitoring via DSE Configuration Suite PC software
. User selectable RS232 and RS485 communications

. Advanced SMS messaging (additional external modem required)

. Start & stop capability via SMS messaging

. Real-time clock provides accurate event logging

. Multiple dates and time scheduler

. Ethernet communications (via DSE855 module), provide advanced remote monitoring
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4.4, BASIC PROCEDURES TO BE FOLLOWED BEFORE OPERATION

Safety precautions explained in the Operation and Maintenance Manual must be taken into account
before running the generator set.

Ensure that the installation is done completely and properly.
All electrical connections must be complying with the technical rules and diagrams.

The following procedures should be followed at every time before running a generator set. The staff
that is responsible for the operation of the generator set should be fully trained on these procedures.

1. Check the generator set manually and visually for a last time before starting it up. Do NOT start
the generator set if you see any leakage of liquids, cracked or broken parts, disconnected cables or

parts, etc...

2. The generator set must be placed on a smooth and proper surface. It should also be protected
against any external effects like rain, dust etc...

3. Check the fresh air inlet and hot air discharge windows or ducts. Be sure that they are not closed
or blocked.

4. Check the exhaust outlet and be sure that it is not closed or blocked.

5. Check the quality and level of the engine lubrication oil. Change or fill it if necessary.

6. Check the inlet gas pressure and make sure there is gas in the system.

7. Check the coolant level and antifreeze ratio. Change or refill it if necessary. Remember that the
antifreeze ratio changes depending on the lowest ambient temperature. Be sure that the amount of
added antifreeze and water is at a proper ratio.

8. There are two types of batteries used on generator set systems; lead-acid and dry (maintenance
free) types. If it is a lead acid type battery, check the electrolyte level and charge if necessary. If it is

a dry type battery, then just clean and charge it.

9. Check the air filter and be sure that it is not too dirty or blocked.
Change it if necessary.

10. Any unprotected object around the generator set may prevent

the operation of the generator set or cause injuries during operation.
Check if there is any unprotected object around the generator set and
put it away to a safer distance.

11. Switch the generator set circuit breaker to OFF position.
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12. Switch all the fuses inside the control panel to OFF position.
13. Make the battery pole connections.
14. Switch all the fuses inside the control panel back to ON position.

15. Check all the emergency stop buttons and be sure that they are all
at ON position.

16. Run the generator set manually from the control unit.

17. Check for leaks in the gas line.

18. Check if there is any abnormal noise or vibrations on the generator set.
19. Check if there is any leakage of liquids like water, oil, etc...

20. Observe the temperature and pressure values from the controller screen or the gauges. Be sure
that they are in allowed limits.

21. Observe the voltage, current or frequency values from the controller screen. Be sure that they are
in allowed limits.

22. Check the phase sequence of the generator set. If they are not same with the mains sequence,
then change cable connections.

23. If all the results of all these checks are normal, you can finally run your generator set on load. Also
be sure that you are not exceeding the capacity of your generator set in terms of loading capacity.

 Safety precautions explained in the Operation and Maintenance Manual must be taken into account
before running the generator set after all the necessary installation is done completely and properly.
» Always ensure that both mobile and stationary generator earthings are correctly done to avoid the
possibility of death or injury.

 When removing the battery disconnect the negative (-) lead first and when putting a battery onto
service on a generating set, connect the negative lead last due to fact that battery system is earthed
from the negative ().

» The generator set will not start if any emergency stop button is pushed, switch all ON by pulling
clockwise.

» The lubrication oil and the coolant quality level has to be comply with the standards prescribed by
the manufacturer.

» Ensure a proper grounding for the generator set. It may be important in terms of any possible
electrical problems.

» Do NOT start or stop the generator set when it is still under load (when the load breaker is at ON
position).

» The daily, weekly, monthly, yearly or running-hour-related maintenance periods of the generator set
must be followed and obeyed carefully in order for the efficiency and safety of operation.
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4.5. BATTERY CHARGER

Battery charging devices are used for keeping the batteries charged at all times, even when the
generator set has not been running for a long time. A charger is a standard equipment in control
panels and supplied by a mains connection.

The speed of charge depends on the capacity of the batteries (Ampere x Hours) and the remaining
charge in batteries. Initial charge current will be high but it will decrease with time during the
charge process.

Protect the battery charger device against any heavy weather conditions like rain or snow. Be sure
that the electrical wiring and connections and the grounding of the equipment are done properly.

Turn off the battery charger device before removing any battery connection, for avoiding any arc or
spark possibility.

Battery charger devices should be used according to related instructions. They must not overcharge
the batteries. If the temperature of batteries rise above 52°C, then it may cause damage on the
batteries. This fact must be taken into

consideration especially in tropical countries, the charger and the batteries must be located at a
cool and shaded place.

Other than this charger devices, there can be used a charger generator on the engine for charging

the batteries. Check the pulley and belts installed on the charger generator. Change them with new
ones if they are defected.
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4.6. ENGINE JACKET WATER HEATERS

There can be used heaters on the engine's cooling water circuit, in order to ease
starting up and taking load actions generator engine.

These heaters are used as standard in automatic generator set applications, but
it can also be installed on manual systems optionally.

There are thermostats available installed on these heaters and they are
set approximately up to 40°C. Nominal power ratings of heaters may differ
depending on the size of engine.

TPS HEATER SYSTEM
Phase Single Phase Fluid Type Water / Coolant Mix
Voltage 120V Heat Power 0.5kW /1kW /1.5 kW /1.8 kW
Ingress IP41 Temp. Control 100-120 °F (38-49 °C), fixed
Min/Max Ambient Temp -40/40 °C (-40/104 °F) Max Pressure 90 psi (620 kPa)
Certification UL-C/US recognized Inlet / Outlet 0.625" hose barb (15.9 mm)
POWER SUPPLY HEATIG SYSTEM
GENSET MODEL ENGINE MODEL
v 7] Hz Model Power Pcs
TIUG25PS PSI 2.4L 120V 1 60 Hz TPS101GT10-000 1000 W 1
TJUGLOPS PSI 4.3L 120V 1 60 Hz TPS101GT10-000 1000 W 1
TJUG60PS PSI 5.7 LNA 120V 1 60 Hz TPS151GT10-000 1500 W 1
TJUG80PS PSI 5.7 LT 120V 1 60 Hz TPS151GT10-000 1500 W 1
TJUG100PS PSI 5.7 LTCAC 120V 1 60 Hz TPS151GT10-000 1500 W 1
TJUG11SPS PSI 8.8 LNA 120V 1 60 Hz TPS181GT10-000 1800 W 1
TJUG150PS PSI- 8.8 LTCAC 120V 1 60 Hz TPS181GT10-000 1800 W 1
TJUG190PS PSI- 8.8 LTCACHO 120V 1 60 Hz TPS181GT10-000 1800 W 1
TJUG200PS PSI10 LT 120V 1 60 Hz TPS181GT10-000 1800 W 1
TJUG200PD PSIT11L 120V 1 60 Hz TPS181GT10-000 1800 W 1
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CTM HEATER SYSTEM
Phase Single Phase 1 Fluid Type Water / Coolant Mix
Voltage 120V /240 V Heat Power 1kW /1.5kW / 2.5 kW
Ingress IP4L Temp. Control 100-120 °F (38-49 °C), fixed

Min/Max Ambient Temp

-40/L0 °C (-40/104 °F) Max Pressure 3.5gpm @ 4 psi
Certification UL-C/US recognized Inlet / Outlet 0.625" (16 mm) hose barb
POWER SUPPLY HEATIG SYSTEM
GENSET MODEL ENGINE MODEL
\" 7] Hz Model Power Pcs
TJUG250PS PSI13 L 240V 1 60 Hz CTM25210-N0OO 2500 W 1
TJUG275PD PSI14.6 L 240V 1 60 Hz CTM25210-NOO 2500 W 1
TJUG300PD PSI14.6 L 240V 1 60 Hz CTM25210-N0OO 2500 W 1
TJUG350PD PSI14.6 LHO 240V 1 60 Hz CTM25210-NOO 2500 W 1
CKM HEATER SYSTEM
Phase Single Phase 1 Fluid Type Water / Coolant Mix
Voltage 240V Heat Power 4 kW /5kW /6 kW
Ingress NEMA 2 Temp. Control 100°F - 120°F (38°C - 49°C), fixed
Min/Max Ambient Temp -4,0°F/104°F (-40°C/40°C) Max Pressure 125 psi (860 kPa)
Certification UL/C-US recognized Inlet / Outlet SAE{;?;QQ.%;{?_W
POWER SUPPLY HEATIG SYSTEM
GENSET MODEL ENGINE MODEL
v 7] Hz Model Power Pcs
TJUG400PD PSI 21.9L LT 240V 1 60 Hz CKM1040260-000 4000 W 1
TJUGL50PD PSI21.9LL 240V 1 60 Hz CKM1040260-000 4000 W 1
TJUG500PD PSI 21.9L LHO 240V 1 60 Hz CKM1040260-000 4000 W 1
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5. MAINTENANCE
5.1. GENERAL

Maintaining the generator set properly and periodically is a key factor in terms of efficiency,
durability and safety of operation. It also necessary for being sure that the generator set is always
ready for operation and minimizing any risk of failure on the generator set.

The parts to be controlled or to be replaced during a maintenance activity, have been declared
in the "Generator Set Maintenance Schedule”. Any further details about this issue can also be
looked up from the manuals supplied with both the Engine and Alternator. Be sure to perform all
maintenance activities according to the recommended parts.

All the documentation including service registration forms, model and serial number nameplates,
drawings or diagrams, spare part lists, maintenance schedules and the manuals supplied with the
generator set, must be kept in a good condition. Remind that all these documentations may be
needed during any service or repairing activity. The staff who will perform any maintenance or
repair activity on the generator set, must be trained and authorized.

e Be sure that there is nobody left around or inside the generator set before
running it or performing any maintenance or repair activity on it. Keep all the
doors locked after finishing any repair or maintenance activity.

o Be sure that the engine is stopped before performing any maintenance activities
like lubrication oil fill-up, coolant fill-up or changing battery electrolytes.

e Also remove the AC supply connection of the charger device and the battery
(-) connection from the battery pole before starting to work on the engine. This
will prevent the engine from starting without your control. Also place a warning
around the connections you have removed, so nobody around touches or re-
connects them.

o Always be sure to make the necessary changes on the generator set when it is
stopped. Stop it for making changes, make the necessary changes and run it
again. Do not forget that only some qualified technicians which have a deep
expertise on related issues, can make changes on a running generator set.

5.2. MAINTENANCE OF THE GAS ENGINE

Please see the detailed instructions in "Gas Engine Operation and Maintenance Manual” supplied
with the gas engine.

5.3. MAINTENANCE OF THE ALTERNATOR
Any maintenance or repair activity to be performed on alternator, must be carried on by trained and

qualified technicians. Also be sure that the alternator is not running and all necessary precautions
are taken before taking action.
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The maintenance intervals are specified depending on the alternator, operation mode and
environmental conditions. In general the alternator must be checked for any vibration, detonation,
abnormal sound before commissioning and one (1) year (or after 500 running hours) after it. Also the
tightness of all electrical or mechanical connections and any defections on the alternator body or
the cooler fan must be checked during these maintenance activities.

Alternator bearings can be used up to 20.000 running hours under normal conditions, but some
factors like improper lubrication, very high ambient temperature or high levels of vibration will be
decreasing this lifetime period.

The recommended check and change period for the lubricant (grease) is 4.000 hours. Some
recommended lubricant (grease) types are as follows; Mobilux 3 (MOBIL OIL), Alvania 3 (SHELL), GR
MW 3 (AGIP), Beacon 3 (ESSO).

The temperature at the alternator bearings level must not exceed 60 °C. In case of any doubt about
corrosion on bearings, the operating temperature must be measured and checked. Check the
coupling, if the temperature is rising up to 80 °C during operation. If it is normal but the bearings
change colour to blue, then the bearings must be replaced with a new one. Any dismantled bearing
must be replaced with a new and equivalent one, it is not recommended to re-install and use any
dismantled bearing. Heating the bearing up to 80 °C will ease the assembling process.

Check the mechanical connection and the centering between the coupling of alternator and the
flywheel of engine. Make sure that all bolts on this connection are properly tightened. Sealants like
"Loctite - Type 242" can be used on this connection for providing extra strength.

Generally, alternators are manufactured with a single bearing. For this manner, the user must be very
careful while lifting or carrying it. Because the rotor can drop down if the alternator is lifted, so the
rotor must be fixed before lifting.

It is strongly recommended to perform an insulation test on stator windings, if the alternator has
not been running for a long time. Be sure to remove all the terminal connections on AVR before
this insulation test. If the measured resistance between the stator winding and the ground is lower
than 5 megaohms, then the alternator must be cleaned, dried and maintained properly. Related
industrial cleaners can be used for this cleaning purpose.

Wait for some time after applying cleaner on windings, then blow
compressed air to remove this volatile substance on it.

Please see the detailed instructions in “Alternator Operation and
Maintenance Manual" supplied with the alternator.
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S.4. LUBRICATION OIL

The lubrication oil must be changed periodically in specified intervals for obtaining the best performance and
lifetime for engine. The lubricant and this changing period is specified by the engine manufacturer, so be sure
to comply with these standards, specifications and instructions about lubrication, otherwise the engine may
be damaged.

The quality and specifications of the oil to be used may vary depending on environmental conditions, so be
sure to use a proper lubricant. In some cases, if the temperature is lower than a minimum level, the engine
may lose its cold start capability, so it is not advised to run the engine for a long time in such conditions.

Any further details about the lubrication system, lubricant specifications and intervals for changing the
lubricant, can be found on the "User and Maintenance Manual" supplied with engine.

To achieve proper engine performance and durability, it is important that you use only engine lubricating
oils of the correct quality in your engine. Proper quality oils also provide maximum efficiency for crankcase
ventilation systems, which reduces pollution.

Important: use only engine oils displaying the American Petroleum Institute (API) "Starburst" Certification Mark
'FOR GASOLINE ENGINES' on the container

Gasoline engines that are converted for LPG or NG fuels MUST use oils labeled 'FOR GASOLINE ENGINES'. Do
not use oils that are specifically formulated for Diesel Engines only. CC or CD classifications oils, even when
labeled Heavy Duty or for Natural Gas Engines, ARE NOT ACCEPTABLE.

Multi-viscosity oils are recommended. SAE T0W-30 is recommended for your engine from 0 degrees F (-18
degrees C) or above. If ambient temperatures are consistently below 0 degrees F, SAE 5W-30 oil can be used.
Synthetic oils are not recommended for industrial or stationary engines.

NOTE: Recommended oil are: Natural Gas Engines Oil (NGEO); API Cl-4 or above.

NOTE: For continuous operation in extreme temperatures or in excessively dusty, dirty environments, rely on
oil analysis to determine maintenance intervals.

NOTE: For best results, change engine oil while engine is still warm from operation.

A. Remove the oil pan drain plug and drain oil completely.
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5.5. COOLANT

Coolants are mixtures of water, antifreeze and any other chemicals for several purposes. The main purpose
of using this mixture is cooling the engine. But with addition of antifreeze and other chemicals, this mixture
prevents the cooling water from freezing and protects the cooling system against corrosion.

Check the coolant level of the radiator daily and only when the engine is cool. Do this just prior to starting the
engine for the first time each day.

Maintain the coolant level at ¥ to 1% inches below the filler neck seat of the radiator when the coolant is cold.
Whenever coolant level checks are made inspect the condition of the radiator cap rubber seal. Make sure it

is clean and free of any dirt particles which would keep it from seating on the filler neck seat. Rinse off with
clean water if necessary. Also make sure that the filler neck seat is free of any dirt particles.

WARNING: Never remove the radiator cap under any conditions while the engine is operating or hot. Failure
to follow these instructions could result in damage to the cooling system, engine, or cause personal injury. To
avoid having scalding hot coolant or steam blow out of the radiator, use extreme caution when removing the
radiator cap from a hot radiator. If possible, wait until the engine has cooled, then wrap a thick cloth around
the radiator cap and turn slowly to the first stop. Step back while the pressure is released from the cooling
system. When all the pressure has been released, press down on the cap and remove it slowly.

DO NOT add coolant to any engine that has become overheated until the engine cools. Adding coolant to an
extremely hot engine can result in a cracked block or cylinder head.

The engine manufacturer recommends the cooling system be filled with a 50/50 mixture of antifreeze and
water. A NAPS-free coolant (free from nitrates, amines, phosphates and silicates) should be used.

. Freezing/Boiling
Variety PoINtCF) Recommended Type
. . Chevron Delo XLC
OAT Long Life Engine Coolant -34 / 265 Antifreeze / Coolant 50,/50 Mix

Plain water may be used in an emergency (except in freezing temperatures) but replace it with the specified
coolant as quickly as possible to avoid damage to the system.

Any further details about the cooling system, coolant specifications and intervals for changing the coolant,
can be found on the "User and Maintenance Manual" supplied with engine.

Drinking this coolant mixture of water, antifreeze and
some other chemicals, is dangerous.
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S5.6. FUEL

Natural gas is a combustible gas mixture, composed of several hydrocarbons like Methane (CH4 ),
Ethane (C2H6 ), etc... Natural gas is a colourless and odourless gas mixture and it is also lighter than
air in terms of density.

Normally, natural gas is not a toxic gas but an asphyxiant gas which means it reduces or displaces
the normal oxygen concentration in breathing air. Breathing this oxygen-depleted air, can lead to
death by asphyxiation (suffocation). Combustion range of natural gas is wide, which means its lower
explosive limit (LEL) is much lower and its upper explosive limit (UEL) is higher compared to other
fuel types. Since natural gas is lighter than air, it tends to accumulate at the top of any enclosed
area in case of any leakage. Since natural gas can be liquidised by pressurizing for storage and
transportation purposes, it is the best fuel type compared to others. Therefore it has the highest
demand in market. Lower heating value (LHV) of natural gas is 8250 kcal/m3. (The amount of energy
released by combusting 1 m3 of it.) Natural gas is much more environment friendly compared to
other fuel types, it is a non-toxic, ash and smoke free fuel type. No pollutants like carbon monoxide
or sulphur oxides are produced after the combustion of natural gas. The only last products of a
complete natural gas combustion process are CO2 and H20O. Natural gas does not freeze easily, it
can be liquidised at -162°C under normal atmosphere pressure. Natural gas can be compressed and
stored in (CNG) tanks for using at places with no supply line connections. It is an economic fuel type
in terms of operating and maintenance costs. There is no need for preparation before use

PSI NG engines are designed to operate on pipeline quality natural gas with a heat value of

1050 BTU or higher. LPG engines and fuel systems are designed to operate on HD-5 or HD-10
specification LPG fuel. Fuel other than HD-5 or HD-10 may cause harm to the engine's emission
control system and a warranty claim may be denied on this basis if operators can readily find the
proper fuel. Use of any other fuel may result in your engine no longer operating in compliance with
CARB or EPA emissions requirements.
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5.7. AIR FILTER

Air filters are placed on the air inlets of engines and provides clean and fresh air for the engine.
Besides this air cleaning role, they prevent high levels of noise like silencers and also acts like a
flame arrester. Any possible dirt and dust particles included within the air supplied for combustion,
may cause serious damage on cylinder surfaces and piston segments of the engine. This damage
on cylinders and pistons may lead to higher oil consumption rates and shorter the lifetime for the
engine. Blocked or dirty air filters may cause richer gas/air mixture for combustion, and higher fuel
consumption rates. For this reason, they must be cleaned, maintained and replaced periodically at
regular intervals. The cleaning, maintenance and replacing intervals for air filters may be shorter in
dirty, dusty or similar environments.

Engine Model Manufacturer Mfg.P/N Filter Element Qty.
PSI 2.4L FLEETGUARD 500 Series-AH19487 Air Cleaner 1
PSI 4.3L FLEETGUARD 600 Series-AH19477 Air Cleaner 1
PSI 5.7 LNA FLEETGUARD 600 Series-AH19476 Air Cleaner 1
PSI 5.7 LT FLEETGUARD 800 Series-AH19260 Air Cleaner 1
PSI 5.7 LTCAC FLEETGUARD 800 Series-AH19491 Air Cleaner 1
PSI 8.8 LNA FLEETGUARD 800 Series-AH19491 Air Cleaner 1
PSI- 8.8 LTCAC FLEETGUARD 1000 Series-AH19478 Air Cleaner 1
PSI- 8.8 LTCACHO FLEETGUARD 1000 Series-AH19478 Air Cleaner 1
PSI10 LT Ping Yuan Filters 53500406 Air Cleaner 1
PSIT11L FLEETGUARD 1000 Series-AH19478 Air Cleaner 1
PSIT3L Ping Yuan Filters 53500340 Air Cleaner 1
PSI14.6 L FLEETGUARD 1300-Series-AH19481 Air Cleaner 2
PSI14.6 L FLEETGUARD 1300-Series-AH19481 Air Cleaner 2
PSI14.6 LHO FLEETGUARD 1300-Series-AH19481 Air Cleaner 2
PSI 21.9L LT FLEETGUARD 1300-Series-AH19480 Air Cleaner 2
PSI21.9L L FLEETGUARD 1300-Series-AH19480 Air Cleaner 2
PSI 21.9L LHO FLEETGUARD 1300-Series-AH19480 Air Cleaner 2
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5.8. SPARK PLUGS

Sparking plugs should be changed and replaced in accordance with the intervals given in
maintenance schedule.

Sparking plugs to be used, must be selected in accordance with the "Engine Operation and
Maintenance Manual".

When a sparking plug will be removed for any purpose, pay attention to the @
cylinder it is removed from and check the ceramic outer surface of sparking
plug. Checking the colour change and waste quantity here, will be useful for
troubleshooting many problems.

If the waste on this ceramic surface is shiny and brown, this means that more
oil than required is consumed inside the related cylinder. E
If the waste on this ceramic surface is sooty and black, this means that more

fuel than required is consumed inside the related cylinder.

If there is not any or very few waste on this ceramic surface, this means that = lA
the gas/ air mixture is very lean inside the related cylinder. +

The best colour of waste to be observed on this ceramic surface is light bronze or light brown,
which shows that the gas/air mixture is at an optimum level and the operating conditions for the
engine are all normal.

Lean gas/air mixture will have negative effects on the engine in terms of performance and lifetime.
It should be corrected immediately. Rich gas/air mixture will result in a black smoke at exhaust

outlet.

Also replace any broken or cracked sparking plugs, do not ever use them
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5.9. MAINTENANCE OF BATTERIES

Different types of batteries can be used in generator sets. Maintenance free batteries are used in
TEKSAN products. They are completely enclosed and does not require any pure water addition.

Discharge duration is long for batteries on TEKSAN products, because their internal resistance is very
low (5 milliohm).

Since the batteries are completely based on oxygen recombination principle, no waste gas is formed
and there is no gas release on these batteries. They are also equipped with special low-pressure
safety valves for this same reason.

Operating temperature range for these batteries is very wide (approximately between -20 °C and 60 °C).

Chemical energy is converted to electric energy in batteries, so there are several chemical reactions
in battery cells. Since these chemical reactions are reversible, the batteries can be charged and
discharged many times.

These batteries can be used (charged/discharged) up to approximately 4 years, they must be
replaced after then.

Another widely used battery type is lead acid type, which is formed of positive and negative
electrodes immersed into the electrolyte (sulphuric acid) inside cells between sheet plates.

Check the density of battery liquid with a hydrometer. The proper readings should be around 1,27
under nominal conditions and temperature (15°C).

Pure or distilled water is used in electrolyte solution, so the water to be added into the battery must
also be pure water. Keep the batteries clean for a better performance.

Clean the top cover of the battery before lifting it for any purpose. Add pure or distilled water up to
a height 5-10 mm above plates, close and tighten the top cover. Dry the top cover and keep it clean
and dry.

Check the operation range of batteries before installation, especially in terms of temperature
(between -5°C and 50°C). Inappropriate selections will affect the operation, performance and lifetime
of battery due to freezing or boiling issues.

e Do not smoke or have any spark/flame around the batteries, they may be
releasing flammable gases.

e Handle batteries with care and wash your hands after touching them for
protection against acid burns.

e Wear protective clothes before changing or maintaining the batteries.

« Keep anyone unauthorized, away from the batteries and its charging
system.

» Do not forget to check the charging system together with the batteries.

o Batteries should always be kept under a buffer charge. Batteries that are

not charged for a long time, may break. s
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5.10. MAINTENANCE OF RADIATOR

The radiator installed on your generator set is designed and manufactured for functioning properly
for long years, if the necessary and recommended maintenance activities are performed properly
and periodically.

Here are some recommendations about the operation and maintenance of your radiator:

e The coolant liquid inside the radiator is at high pressure and temperature,
so be careful when opening the cap or any draining points.

e Do not perform any repair or maintenance activity on the radiator until it
is cooled down to a safe temperature.

e Do not perform any repair or maintenance activity on the radiator while
the cooler fan is running or the any protective covers on it are removed.

e Corrosion is the very first reason for many problems seen on radiators, be
sure to check it in case of any failure.

e Be sure that there is no leakage on the radiator, any inlet/return line or
any hose connections.

 Radiators should be filled and kept completely full. This will prevent any
failures due to corrosion. Partially filling radiators may cause corrosion
inside the radiator. For this same reason, all the liquid must be drained if
the radiator will not be running or will be stored for a long time.

e The water to be used in a radiator, must be pure, distilled or soft for
preventing corrosion. Also additive chemicals can be used in the coolant
mixture for preventing corrosion.

o If the radiator is running at a dirty and dusty ambient, then its cells may
be blocked with dust, dirt, steam or different particles. This will affect
the operation, performance and the lifetime of the radiator and cause
overheating issues.

e The radiator must be cleaned properly and periodically for the reason
above. Low pressure steam should be used for this cleaning purpose. The
radiator can be immersed into an alkaline solution in case of any stronger
sediments. The radiator must be washed with hot water after waiting at
least 20 minutes inside this solution.
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5.11. LIGHT LOAD OPERATION (WET STACKING)

Besides overloading, running a generator set under too light loading conditions can also be harmful
for the generator set. Running the generator set below a specified loading rate may cause damage
on engine and reduce its reliability. This fact must be taken into consideration, especially in higher
capacity generator set applications.

Any generator set to be used in a standby application must be loaded not less than 30% of its full
capacity.

Any generator set must not be running under no-load or low-load conditions for a long time. If you
really have to run it in such conditions, then the duration shall be minimized. For example; if the
weekly test will be performed without load, then it should not take more than 10 minutes.

Any engine which has operated under a 30% or less loading condition for 1 hour, must be operated
with a 60% load for 30 minutes in order for the engine to re-gain its performance.

For burning and cleaning any remaining carbon compounds inside the engine and exhaust system,
any generator set must be operated with a 75% load and for a 4 hours duration every year. The load
level must be increased gradually. If the sufficient loading rate cannot be provided for the generator
set, then a dummy load can be connected to it.

Maintenance intervals must be more frequent for the generator sets running under low loading
conditions. For example the air filter must be replaced every year, the oil filters must be changed
every 6 months if a generator set is running in standby mode and under low loading conditions.

Here are some problems that may occur in case of running the generator set under low loading
conditions;

Oil Leakage at Exhaust or Air Inlet Systems

« Since the temperature inside cylinders will be less than normal level, the fuel delivered to
cylinders cannot be combusted properly. Unburned fuel and oil steam become condensed in the
exhaust system.

« Also the turbocharger oil seals cannot function properly due to this lower temperature, so the oil
will be leaking with air to the air inlet and exhaust systems.

» Due to these two reasons above, oil leakage problems can be seen on air inlet and exhaust
manifolds and so the oil consumption of the engine will be higher than normal.

This situation is faced especially on Standby(ESP) generator sets which are operated with no load
during weekly test running.
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Carbon Accumulation on Cylinder Covers and Exhausts Manifolds

In case of operating the gas engine under low load for a long time, the combustion process is
performed under low temperature. As a result of this low quality combustion, there may be oil
steam and soot contaminated at cylinder covers, valves, piston rings, exhaust manifold and injector
nozzles. This all will lead up to a lower engine performance and possibly a serious damage on the
engine later.

Corrosive Damage
If the temperature of the engine body is not at a proper value, then the lubrication inside the engine
will not be done properly so this will cause more corrosion on moving components.

Deterioration Of Lubrication Oil

Due to loss of combustion performance, unburned fuel mixing with oil in the cylinder makes the oil
deteriorated. Spoiled oil causes early abrasion of the moving parts and bearings.

Abrasion will firstly affect the bearings of turbocharger operating at very high speed and this
situation results in oil leakage and damage.

By this operation, oil consumption in the engine dramatically raises.

White Smoke
If the fuel cannot be combusted in cylinders properly, then it can be thrown out from the exhaust
line as a white smoke.
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5.12. LONG TERM STORAGE

If the generator set will not be used or will be stored for a long time, some protective precautions
must be taken since this non-operating or storage duration will have negative effects on engine,
alternator and other equipment. Running the generator set directly without any controls after this
long duration, may cause damage on all these main parts. There must be taken some additional
precautions if the generator set will be stored for a duration more than 3 months. However if

the storage duration is 3 months or less, then it will be enough to cover the generator set with a
protective packing material and store it in a dry and clean place. It also should be operated at least
once in every 15 days. In order not to face any problems on re-commissioning after this storage
duration, the generator set must be operated for a while (until it reaches to its nominal operating
temperature; 75 °C) and checked for any failures before storage. The procedures to be followed (by
an authorized technician) before any long storage duration are as follows;

Storage Between 3 And 6 Months

« Change the engine oil and oil filters,

« Check the coolant level and rating in cooling system, re-fill or re-rate if necessary,

« Test the generator set for a final time and stop it after the test is finished,

» Remove all battery connections, clean and remove the batteries. Be sure to keep the batteries
under charge,

 Clean generator set completely with a damp cloth. Do not use pressurized water for cleaning
purposes,

» Check all the electrical connections and apply moisture repellent spray on all electrical system

and equipment,

« Apply protective (moisture repellent) spray/oil to electrical system and its components.

« Apply protective (moisture repellent) spray/oil to air intake canals.

» Loosen the V-belts,

« Close/block the air intake and exhaust outlet channels,

» Pack the generator set properly and place a warning label on it.

» Keep the packed generator set at a dry, clean place and ensure that it will not be directly exposed
to harmful environmental conditions like dust, wind, sun, rain, snow and sudden temperature
changes.

« Drain the engine oil.

« Fill with gas engine protective oil up to maximum level of the oil dipstick.

« Drain the protective oil from the engine and filter.

« Spray protective oil to air intake manifold.

» Spray protective oil to compressor side of the turbocharger.

» Disassemble the cylinder head covers. Spray protective oil to valve, valve spring, valve guide,
cylinder head and rocker arm, then close the cylinder head cover again.

 Seal air inlet and exhaust outlet.

» Loosen the V-belts.

» Disconnect the battery cables. Clean the battery and leave it under charge continuously.

» Clean the generator set completely with a wet cloth. Do not use pressurized water.

o Check the electrical connections and terminals.

» Spray the moisture repellent to electrical system and its components.
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» Cover the entire generator and post a warning sign on it.
» Store the generator in a dry place where there is no temperature changes. Generator set should be
protected from sun light and rain.

Re-Commissioning After Storage

« Remove the cover from the generator and remove sealing from air inlet and exhaust outlet.

« Inspect all sections of the engine.

» Pay attention that the installation made basis on the rules and the commissioning procedures are
completed before running the generator.

» Refresh the engine oil and filter.

« Clean the air filter, if necessary replace it.

» Control and tighten the V-belt and pulleys.

» Disassemble the turbo lubricating pipe and lubricate the bearings. Then, rotate the turbo manually.

« Control valve tip clearances, if necessary adjust them. (For storage more than 6 months)

» Disassemble the cylinder head covers. Lubricate the valve, valve spring, valve guide, cylinder head and
rocker arm, then close the cylinder head covers again.

o Check all the hoses and pipes, tighten clamps and screws.

o If there is any disjointed screw or plug, assemble them.

» Check the coolant level and ratio of anti-freeze. If it is drained before the storage, then fill it with a
mixture of new 50% anti-freeze and 50% water.

o If it is realized that there is moisture in the storage ambient, stator winding isolation test should be
done before operating the alternator. Before this process, AVR cable connections should be
disconnected. If the measured value is less than 5 megaohm, then alternator should be cleaned, dried
and tested again.

» Before the cranking, rotate the engine 2-3 cycles manually.

« Check that batteries are fully charged.

» Disconnect the fuel solenoid connection and rotate the engine for a short term via starter.

» Run the generator under no load until it warms.

» Check for excessive vibration, noise, oil-water leakage.

« Run the generator set under load and test it again.
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5.13. GENERAL MAINTENANCE SCHEDULE

Interval Hours
y

GAS GENERATOR SET

> o o o o o o o o o
GENERAL MAINTENANCE SCHEDULE ] 8 8 8 8 8 I-fo) 8 8 8

&) — — N N M M < < LN
GENERAL MAINTENANCE SECTION
Visual check for fluid leaks X
Check engine oil level X
Check coolant level X
Change engine oil and filter Every 150 hours or 120 days of operation
Check LPG system for leaks Prior to any service or maintenance activity
Inspect accessory drive belts for cracks, breaks, splits or glazing X X X X X
Inspect electrical system wiring for cuts, abrasions or corrosion X X
Inspect all vacuum lines and fittings for cracks, breaks or hardening X X
ENGINE COOLANT SECTION
Clean debris from radiator core Every 100 hours or 60 days of operation
Change coolant X X X X X
Inspect coolant hoses for cracks, swelling or deterioration X X X X X
BASE ENGINE - PRIME ENGINES
Compression Test X X X
Replace/Rebuild Cylinder Heads X
BASE ENGINE - TURBO CHARGED EMERGENCY ENGINES
Replace/Rebuild Cylinder Heads X X X
Replace Turbo Charger
ENGINE IGNITION SYSTEM X X X X
Replace spark plugs X X
Clean secondary ignition coil tower X X X X
Check spark plug wires for cuts abrasions or hardening X X
Replace distributor cap and rotor X
Replace spark plug wires
FUEL SYSTEM MAINTENANCE
Inspect air cleaner Every 200 hours, or every 100 hours in dusty environment
Replace filter element Annually, or as required in dusty environments
Replace fuel filter X X X X
Inspect Shut-off Valve for leaks and closing X X
Leak check fuel lines X X X
Check air induction for leaks X X X X
Check manifold for vacuum leaks X X X
Drain Vaporizer oil build up Every 2500 hrs
ENGINE EXHAUST SYSTEM
Inspect exhaust manifold for leaks X
Inspect exhaust piping for leaks X X
Check HEGO sensor(s) connector and wires for burns, cuts or damage X X
Inspect catalyst for mechanical damage X X
ELECTRICAL SYSTEM
Check and Clean the Batteries X X
Check the Battery Charger and Charging Alternator X X
Check the Settings of AVR Card and Governor Card X X
Check the Control Panel and Generator Set Controller Unit X X
Check the Power Cables, Transfer Panel and its Connections X X

« This table shows basic maintenance activities, please check the engine and alternator maintenance manuals for more details.
« Test your generator set on load for a 15 minutes duration, at least once in every week.
« The maintenance periods may change due to reasons about ambient, lubricant or fuel quality or operating category.
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6. TROUBLESHOOTING

6.1 GENERAL

» The following inspections and corrective actions should be performed by a well-trained and
authorized staff, by using appropriate equipment.

« Do not change any settings or replace any part without a full-knowledge on related issues.

« You can find any further details in the troubleshooting sections of "Operation and Maintenance
Manuals" supplied with the engine, alternator and any other equipment used on generator set.

« If you cannot get a solution by using the table below, feel free to contact TEKSAN or its authorized

dealers any time.

PROBLEM

POSSIBLE CAUSES

REMEDY

« Engine turns slow, but does not start

Batteries are de-charged

Charge / Replace

Defective starter

Repair / Replace

Oil specification is not suitable

Replace with suitable oil

Valve's poor shut, stem

Repair / Replace

Valve spring damage

Repair / Replace

Cylinder head gasket's leak

Repair / Replace

Clogged oil filter

Replace

Poor compression

Measure / Engine revision

Engine mechanical fault (piston, piston ring etc.)

Engine revision

Defective control unit

Ddjust / Replace

Problem in control panel

Repair / Replace

Problem with electrical connections

Repair

Batteries are de-charged

Charge / Replace

Defective starter

Repair / Replace

« Engine does not start

Defective starter relay

Replace

Defective control unit

Adjust / Replace

Emergency button is pressed

Switch to normal position

Generator in OFF position

Switch to normal position

Clogged air intake

Open valve

Clogged air filter

Replace

Poor compression

Measure / Engine revision

Engine mechanical fault (piston, piston ring etc.)

Engine revision

Ambient temperature is tool low

Warm up Ambient / Engine

Problem with electrical connections Repair
Ignition timing incorrect Adjust
Valve clearance incorrect Adjust
Valve tightness poor Repair
Cylinder head gasket's leak Replace

Damage of spark plug & ignition

Adjust / Replace

Mains supply problem

Measure mains voltage

« Generator does not stop

Defective DC fuses

Repair

Defective control unit

Adjust / Repair / Replace

Defective fuel solenoid

Adjust / Replace

Generator is cooling down

Wait / Check the timer

Generator is cooling down

Wait/Check the timer
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« Engine overheating

PROBLEM POSSIBLE CAUSES REMEDY
Clogged air filter Replace
Valve clearance incorrect Adjust

inadequate fresh air inlet

Make it suitable

inadequate hot air outlet

Make it suitable

Unsuitable blinds and paddle box

Make it suitable

Radiator is too dirty or clogged

Clean/Replace

Clogged intercooler

Clean/Replace

inadequate Coolant level

Refill

Cooling fan is not working properly

Repair

Belts are worn or loosen

Adjust/Replace

Excessive lubricating oil

Replace

Clogged water hoses

Cheek/Repair

Defective water pump

Repair/Replace

Defective engine thermostat

Cheek/Replace

Leakage in cooling system (water-air)

Repair/Replace

Overload

Decrease load level

Excessive exhaust back pressure

Make it suitable

Qil specification is not suitable

Replace with suitable oil

« Lubricating oil pressure is too high

Defective sensor Replace
Defective display Replace
Excessive lubricating oil Replace

« Oil consumption too high

Qil viscosity too low

Replace with suitable oil

Oil leakage

Repair

Low or no load operation

Load higher than 30%

Engine mechanical fault (piston, piston ring etc.)

Engine revision

Defective oil cooler

Repair/Replace

Problem with cylinder head cover

Repair/Replace

« Alternator does not produce output
voltage (No load voltage is lower than
the 10% of nomi- nal voltage)

Connections are loose

Check/Repair

Defective rotating diodes or suppressor

Check/Replace

Excitation circuit is disconnected or short circuited

Check/Repair

Insufficient residual voltage

Apply external excitation

Fuse (in AVR line) is broken Replace
« Alternator does not produce output Defective AVR Check/Adjust/Replace
voltage Broken off exciter stator connection Check/Repair

Wrong connection of Exciter stator Check

Speed is lower than nominal Check engine speed

] Voltage potentiometer is not adjusted Adjust

;gr:'icrr?;tv\g?ltaagjgee is 50-70 % of the Fuse is broken Replace

Defective AVR Check/Adjust/Replace

Over excitation limitation

Adjust AMP pot

« Output voltage is too high

Voltage potentiometer is not adjusted

Adjust voltage pot

Capacitive load

Eliminate Condenser load

Defective AVR

Check/Adjust/Replace

« Unstable output voltage

Engine speed is variable

Adjust engine speed

Stability potentiometer is not adjusted

Adjust STAB pot

Defective AVR

Check/Adjust/Replace
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PROBLEM

POSSIBLE CAUSES

REMEDY

« Alternator does not produce output
voltage (No load voltage is lower than
the 10% of nomi- nal voltage)

Connections are loose

Check/Repair

Defective rotating diodes or suppressor

Check/Replace

Excitation circuit is disconnected or short circuited

Check/Repair

Insufficient residual voltage

Apply external excitation

« Alternator does not produce output
voltage

Fuse (in AVR line) is broken Replace

Defective AVR Check/Adjust/Replace
Broken off exciter stator connection Check/Repair

Wrong connection of Exciter stator Check

« Output voltage is 50-70 % of the
nominal voltage

Speed is lower than nominal

Check engine speed

Voltage potentiometer is not adjusted

Adjust

Fuse is broken

Replace

Defective AVR

Check/Adjust/Replace

Over excitation limitation

Adjust AMP pot

« Output voltage is too high

Voltage potentiometer is not adjusted

Adjust voltage pot

Capacitive load

Eliminate Condenser load

Defective AVR

Check/Adjust/Replace

« Unstable output voltage

Engine speed is variable

Adjust engine speed

Stability potentiometer is not adjusted

Adjust STAB pot

Defective AVR

Check/Adjust/Replace
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7. WARRANTY

This warranty applies to new TEKSAN Generator Sets ("Product") to be free from defects in material
and workmanship in production for the limited time indicated below. TEKSAN will, at its discretion,
repair or replace any part(s) that, upon examination, inspection, and testing by TEKSAN, or its
approved service provider, is found to be defective under normal use and service, in accordance
with the warranty period when generator set is properly installed, operated, and maintained,
according to TEKSAN's instructions.

Emissions warranty coverage, if applicable, is detailed in a separate emissions warranty statement.

Limited Warranty Period: The warranty start date is the date of initial start-up and the warranty
period is 24 months or 1000 hours whichever occurs first. Warranty period is limited by 30 months
from the date of shipment ex-works TEKSAN.

Accessories Warranty Period: The Accessories Coverage Period for a Warrantable Defect in cords,
receptacles, cord reels, gas flex pipes, housing lights, space heaters, battery charger, engine heater,
relay(s) and associated equipment ("Accessories") is twelve (12) months from the date of initial start-up.

An original consumer ("Owner") who purchases a TEKSAN Product is entitled to a coverage under
this Limited Warranty. This warranty is not transferable.

TEKSAN Responsibilities:

If a defect in material or workmanship is found during the warranty period (provided the Buyer/
Owner has fulfilled its due contractual obligations), TEKSAN Generator will, during normal working
hours and through a place of business of a TEKSAN Dealer or other source approved by TEKSAN:

» Replace or repair, at TEKSAN's discretion, the defective parts with a new or remanufactured
replacement part.

» Provide reasonable labor and travel costs to correct the defect as agreed with TEKSAN.

« Provide Maintenance items that are contaminated or damaged by a warrantable failure.

TEKSAN's obligation to repair or replace defective parts does not include responsibility for
reimbursement of incidental or consequential costs. Any repaired product shall be warranted for the

remaining original warranty period only.

Parts or Product replaced shall become the property of TEKSAN
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Owner Responsibilities:
The Owner will be responsible for the following and TEKSAN will not reimburse for the following:

« Notify TEKSAN or its authorized distributor or dealer promptly (not more than 5 working days) of
the discovery of failure and making the Product available for repair.

o Comply with TEKSAN's or its authorized representative's reasonable directions regarding the t
iming, sequence, and location of warranty repairs and make the Product available for inspection.

« Install, operate, commission, and maintain the Product in accordance with the applicable Owner's
manual and/or any other manuals specified by TEKSAN including without limitation handling,
inspection, servicing, or operating instructions.

» Perform all required maintenance and maintain and provide proof that all required maintenance
has been performed.

 Provide evidence for the date of commissioning and start-up.

o Promptly return to TEKSAN all parts replaced under this Limited Warranty if requested by TEKSAN.

o Comply with TEKSAN's long term storage guidelines, if applicable, and maintain and provide proof
of compliance.

« Routinely exercise the Product in accordance with operating instructions.

 Provide sufficient access and reasonable ability to remove the Product from the installation in the
event of a warrantable failure.

» Incremental costs and expenses associated with Product removal and reinstallation resulting from
non-standard installations.

» Costs associated with rental of generating sets used to replace the Product being repaired.

» Costs associated with labor overtime and premium shipping requested by the owner.

« All downtime expenses, fines, all applicable taxes, and other losses resulting from a warrantable
failure.

o Reimburse TEKSAN for all costs incurred in providing warranty service where, following
examination, the request or claim for warranty coverage proves to be unfounded or excluded, as
well as all incidental costs including those incurred investigating the claim.

» Original spare parts and consumable items (oil, fuel, filter, belt etc.) approved by Teksan should be
used.

» Generator set control unit should be programmed, set or changed under Teksan approval.

« Run and stop the generator set stated as in the maintenance and operation handbook. Do not
stop the generator set under load. This may damage engine valves and its components, alternator
exciter windings, rotating diodes, suppressor and voltage regulator card.

Limitations

TEKSAN is not responsible, and this Limited Warranty is not available under any circumstances, for
any of the following:

« Failure of Owner to fulfill its obligations under '‘Owner's Responsibilities’
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« Inappropriate use relative to designated power rating and/or improper sizing.

« Inappropriate use relative to application guidelines. (Use for prime power applications, trailer
mounted etc.)

« Inappropriate use of an EPA-SE application generator set relative to EPA's standards.

« Damage caused other than those resulting from a defect in material or factory workmanship of the
Product.

« Damage caused by improper and/or unauthorized installation, handling, lack of maintenance,
faulty repairs not performed by an authorized TEKSAN service representative.

» Damage caused by external action, negligence, natural disasters, accidents, incorrect use,
improper handling or storage, inadequate corrosion-proofing, incorrect assembly or installation,
or modification of the Product.

» Damage caused by operation at speeds, loads, conditions, modifications, or installation contrary
to published specifications or recommendations.

» Damage caused by abuse or neglect such as: operation without adequate coolant or
lubricants;over speeding; lack of maintenance to lubricating, cooling or air intake systems; late
servicing and maintenance; improper storage, starting, warm-up, run-in, or shutdown practices, or
for progressive damage resulting from a defective shutdown or warning device.

» Damage caused by shipping. Manufacturer is not responsible for loose connections caused by =
vibrations during shipment to job site. All connections must be checked during start-up.

« Damage caused by any act of God or external cause such as, but not limited to, collision, fire,
theft, freezing, vandalism, riot or wars, lighting, earthquake, hurricane, terrorist acts or nuclear
holocaust, or any other matters which are reasonably beyond the manufacturer's control.

« Damage caused by improper storage before and after the installation.

« Damage related to rodent and/or insect infestation.

» Damage caused by constant light load on gas engine (wet stacking)

» Normal wear and tear, routine tune-ups, adjustments, periodic service.

o Starting batteries. Labor charges and travel expenses related to battery service.

» Engine fluids, shop supplies such as adhesives, cleaning solvents, and rags.

» Radiators replaced rather than repaired.

» Enclosures that are rusting due to improper installation, location in a harsh or saltwater
environment or scratched where integrity of paint applied is compromised. Steel enclosure is only
covered against rust and corrosion for the first year of the warranty provision. Cost of original
installation and start-up, cost of standard maintenance (i.e. tune-ups, associated part(s),
adjustments, loose/leaking clamps

» Products that are modified or altered, replacement parts and accessories not authorized by
TEKSAN in writing.

» Rental equipment used while warranty repairs are being performed (i.e. rental generators, cranes,
hoist etc.)

» Any special access fees required gaining access to TEKSAN product not limited to but including,
lodging, training or safety policy, planes, ferries, railroad, buses, helicopters, snowmobiles, snow-
cats, off-road vehicles or any other mode of transport or living quarters deemed abnormal.

» Any expenses incurred investigating performance complaints unless the problem is caused by
defective TEKSAN materials or workmanship.
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» Use of the Product for purposes other than those for which it was intended, including without
limitation use of the Product under extraordinary operating conditions not made known to
TEKSAN in writing at the time of the order.

» Telephone, facsimile, cellular phone satellite, internet, or any other communication expenses.

« Any failed components warranted by the OEM (i.e., engine, generator, etc.). These components
shall be covered under the perspective manufacturers' warranties. All warranty claims for defects
in material and /or workmanship on TEKSAN product components should be directed through
TEKSAN. (OEM) Warranties may vary and are subject to change. TEKSAN shall have no liability
under OEM warranties.

» Additional expenses for repair after normal business hours, i.e., overtime or holiday labor rates.

» Room and board expense due to overnight service conditions, unless approved by TEKSAN in
advance.

» Any labor time that is determined to be excessive by TEKSAN: e.g., such as two or more persons
performing a one- person job.

» Travel time and mileage exceeding 300 miles round trip.

In order to obtain performance of a TEKSAN warranty obligation, the Owner should contact the
nearest TEKSAN authorized distributor, dealer, or service outlet for instructions. To find the location
of the nearest TEKSAN authorized distributor, dealer, or service outlet call 224-404-1274 or write to:
TEKSAN USA Warranty Department, 901 Mittel Drive, Wood Dale, IL 60191.

TEKSAN USA SHALL NOT BE LIABLE FOR SPECIAL, INCIDENTAL, AND/OR CONSEQUENTIAL DAMAGES
OF ANY KIND

including, but not limited to, incidental and/or consequential labor costs, installation charges,
telephone charges, or transportation charges in connection with the replacement or repair of
defective parts. TEKSAN shall not be liable for any claim greater in amount than the purchase price
of the product.

This is our exclusive written warranty. We make no other express warranty nor is anyone authorized
to make any on our behalf.

Any implied warranties which are allowed by law, shall be limited in duration to the terms of the
express warranty provided herein. Some jurisdictions do not allow limitations on how long an
implied warranty last, so the above limitation may

not apply to purchaser/owner. TEKSAN's only liability shall be the repair or replacement of part(s) as
stated above. In no event is TEKSAN liable for any incidental or consequential damages, even if such
damages are a direct result of TEKSAN's negligence. Some jurisdictions do not allow the exclusion
or limitation of incidental or consequential damages, so the above limitation may not apply to you.
You agree to make no claims against TEKSAN based on negligence. This warranty gives you specific
legal rights. You may also have other rights which vary from state to state.
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Declaration of Conformity c €

We hereby confirm that, this machine has been manufactured in
accordance with the Machinery Directive (2006/42/EC), Low Voltage
Equipment Directive (2014/35/EU) and Electromagnetic
Compatibility Directive (2014/30/EU).

Y 'TEKSAN

TEKSAN JENERATOR ELEKTRIK SANAYi VE TICARET A.S.
Yenidogan Mah. Edebali Cad. No:12 34791 Sancaktepe / Istanbul —- TURKEY
Tel: +90 216 312 05 50 (Pbx) +90 216 312 97 97
Fax: +90 216 312 69 09
http://www.teksan.com

info@teksan.com

Description of machine : Gas Engine Powered Generating Set
The standards that the product complies : EN ISO 8528-13, EN 60204,

with above EU directives ISO 8528

The CE mark was first applied in : 2004

Model(s) of machine(s)

Serial Number(s) of machine(s)

This declaration ceases to be valid if the maintenance and operating book is not read and
caution marks on the machine are not obeyed; if a modification is made to the
machine/equipment that has not been agreed with us, or if the machine equipment is not
used in accordance with its designated purpose.

The technical documentation required to demonstrate that the product meets the
requirements of the above mentioned directives has been complied by the signatory below
and is available for inspection by the relevant enforcement authorities.

The product described above complies with the essential requirements of the directives
specified.

Authorized representative;
Name :Dr. Oguz CAN

Position :General Manager
Date and Place of the declaration: 18.12.2023-Istanbul/Turkey

01 12/09

ﬁ
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