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SPECIFICATION FOR SINGLE PHASE DIESEL GENERATOR SET
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SPECIFICATION FOR SINGLE PHASE STANDBY DIESEL GENERATOR SET

1.0 GENERAL

2.

0

This section of the specification describes and specifies
requirements for the supply, delivery, installation, testing and
comm ssioning of diesel generator set and handing over in
approved working order and providing service and maintenance
during the Defects Liability Period as specified thereafter for
the period stated in the Condition of Contracts.

The set shall conprise a diesel engine directly coupled to a
single phase alternator with auxiliary equipnment as further
descri bed bel ow and shall be capabl e of maintaining a continuous
output of not |ess than the KVA specified in this Tender at 0.8
| aggi ng power factor, 240 volts, single phase, 2 wire, 50 Hz
supply under the operating conditions specified hereafter and
wi thin a guaranteed range of frequency and voltage fluctuations
after making full allowance for all internal |osses and power
consuned by ancillaries.

The operating conditions shall be:

(a) Total baromatic pressure : 750 mm Hg.
(b) Air tenperature : 40 deg. C
(c) Relative humdity : 95%

The generator set offered nmust be approved by Jabatan Kerja Raya,
Senenanj ung Mal aysia for use in Peninsular Ml aysia and nust be
supplied by the supplier registered wth Jabatan Kerja Raya,
Senenanj ung Mal aysia. The installation, testing and comm ssi oni ng
shall be strictly in accordance with the recomendati ons of the
regi stered supplier unless otherwise directed by the S.O's
Representati ve.

Both the alternator and the engine nust be provided with nanme
pl ates bearing serial nunbers, ratings and ot her rel evant data.
In addition, nanme plate bearing the registered supplier's nane
and address and date of conmm ssioning shall also be provided.

Tenderer shall submt together with his tender catal ogues and
literatures describing the generator set, |ead acid battery and
its charger offered in addition to filling in Appendix A
(Schedul e of Technical Data and Quarantee) to this specification.

ENGINE
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The engine shall be multi cylinder, vee/in |line configuration,
4 stroke, naturally aspirated, air cooled or water cooled wth
fan and radi ator, instant starting and in general conpliance with
BS 5514 as m nimumrequirenments. Engine speed shall be 1500r.p. m

and capabl e of produci ng continuously the service power not |ess
than that required by the alternator for the generation of the
speci fied output under the specified operating conditions. The
engi ne shall be able to withstand an overload of 10% for 1 hour
in any period of 12 hours consecutive running.

Engi ne base nounting shall be fabricated steel channel base frame
conplete with spring type vibration danper which shall be
supplied together with the generator set by the registered
suppl i er

LUBRICATING SYSTEM

The engi ne shall be conplete with encl osed force-feed | ubricating
system by gear type oil punp with full flow replaceabl e paper
el enent type oil filter. QI pan shall be of the sunp type.

EXHAUST SYSTEM

The engine shall be provided with a suitable exhaust system
capabl e of carrying exhaust gases fromthe engine and dissipate
themto the atnosphere as quickly and silently as possible. The
piping and fitting shall have mninum thickness of 3 mm and
shall be suitably protected fromcorrosion by application of heat
resi stant paint.

A suitable flexible connections shall be nade between the section
of piping fixed to the engine and the piping fixed to the
bui | di ng structure.

The exhaust system shall incorporate an efficient residentia
type silencer of the absorption-type capable of reducing the
exhaust noises of the engine to an acceptable level. Silencer
shall be supplied together with the generator set by the
regi stered supplier. Exhaust piping inside the Generator Room
shall be fully lagged with mninmm 20 mm thick asbestos rope
which in turn sheathed with tin foil. Silencer shall be |agged
with mninmum 35 nmmthick fibre glass section. Were the exhaust
pi pe whi ch passes through the wall, a netal thunble guard shal
be install ed.

RADIATOR AIR DISCHARGE
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Unl ess otherwise dictated by room design engine radiator
di scharge air shall be directed outdoors through an approved
di scharged duct that connects the engine radiator to an opening
in an external wall. The duct shall be as short as possible. A
| ength of flexible duct shall be provided between the radiator
and the fixed air discharge duct. The El ectrical Contractor shal
provide an alum nium automatic self- opening and self-closing
shutter conplete with alumniumfranme to be nounted on the wall
openi ng.

The automatic shutter shall be self-closing when the engine is
not in operation. Wen the engine starts the shutter shall be
opened outwards by air discharged from the radiator. The
automati c shutter system shall be so designed as to keep the
noi se level to a m ninum

In the case of an air-cool ed engine, air discharge ducting system
conplete with alumnium automatic shutter as above shall be
provi ded.

FUEL SYSTEM.

The engi ne shall be capable of operating on 'dass A fuel to B.S
2869. The fuel punp shall be of the gear type conplete with
governor and throttle and capable of fuel delivery to injectors
under all power conditions of the engine. The punp shall be self-
adjusting for wear and fuel viscosity. Fuel filter shall be of
heavy duty, replaceable and paper el enment type.

ENGINE GOVERNING.

The governi ng accuracy of the engine shall be in accordance with
B.S. 5514 part 4, 'Cass Al'. The speed droop shall be |less than
5%

ENGINE INSTRUMENTATION

The engine shall be conplete with all instruments and gauges
necessary or desired for its proper operation, service and
mai nt enance. The instrunents and gauges shall be of the flush-
nounting on the netal cl ad panel and shall include but not limted
to the foll ow ng: -

(a) Elapsed hours running neter.

(b) Lubricating oil pressure gauge
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(c) Cooling water tenperature gauge.
(d) Tachoneter
(e) DC anmeter.

(f) DC voltneter.

ALTERNATOR AND EXCITER

The alternators shall be of screen protected, drip-proof,
revolving fields, salient pole type, directly coupled to the

engine and fitted with an exciter to conply in all respects to
B.S 4999 and B. S 5000.

| nsul ati on shall conformto B.S 2757 dass 'F'.

The rotor or armature shall be of one piece, four pole type
with lam nation pressed and keyed to the shaft.

The stator shall be of the multiplicity type for high or |ow
vol t ages. Danper w ndings shall be provided in the pole faces.

The alternator shall be continuously rated not |ess than the
manufacturer's rated KVA specified at 0.8 power factor |agging
when wound for 240 volts, single phase, 2-wire, 50 Hz supply.

VOLTAGE REGULATION

The voltage regulation shall be of solid state transistor
anplified type capable of providing voltage regulation G ade
VR 2.21 of B.S 4999 part 40.

The alternator, when driven its rated speed and operating with
its normal excitation control system shall be capable of
mai ntai ning the vol tage under steady state conditions within +
2.5% of rated voltage for all |oads between no-load and rated
|oad at rated power factors. Follow ng transient changes the
voltage shall restored to within these limts in less than 10
seconds.

When alternator, driven at rated speed and giving its rated
voltage on no load under its normal excitation control system
is switched on to a symmetrical |oad which woul d absorb 60% of
rated current at rated voltage at a power factor between 0.4 and
zero lagging, the initial voltage drop shall be Ilimted to 15%
of rated voltage and the voltage shall recover to at |east 97%

4
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of rated voltage in less than 1.5 seconds. The transient rise in
voltage after a sudden rated |oad rejection at rated power factor
and constant speed shall not exceed 20%

Normal voltage shall be variable by neans of voltage trinmer
wi thin +5% of rated voltage

VOLTAGE WAVEFORM

The voltage waveform shall approximte closely to a sine wave
both at no load and full load wth a | aggi ng power factor of 0.8
and shall not exceed the |imts as stated in B.S 4999 part 40.

STARTING SYSTEM.

The engi ne shall be fitted with electric starting systemwith a
12/ 24 volt heavy duty lead acid battery of sufficient capacity
to provide a mninmumof six (6) successive abortive starts of the
engi ne without recharging. The m ni mum cranki ng period for each
abortive starts shall be 15 seconds.

The battery shall be connected to the starter notor starting and
stopping circuit conplete with indicating or signal devices.
Capacity of the lead acid battery shall be as reconmmended by the
battery manufacturer for particular make and nodel of the
generator set offered by the Tenderer plus that required to
operate the d.c indicating, tripping and control circuits. Proof
of this shall be provided by the Tenderer. Battery shall be
housed in a rack or crate |ocated beside the generator set and
covered on top by a renovable wooden cover wth sufficient
ventil ati on.

The engi ne shall be fitted with a DC battery chargi ng alternator
of sufficient capacity and rating conplete with regul ator and
cut-off relay. DC ammeters and DC voltneters shall be provided
and included in the engine instrunmentation.

The starter notor for the engine shall be automatic type to be
controlled by the automatic starting and stopping system

Furthernore, the engine shall be capable of starting manually
fromcold without difficulty. Starting handl e shall be provided.

In the event of nore than one generator sets are installed then
each engine shall be provided with its own | ead acid battery and

5
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battery chargi ng alternator as above.

FUEL SUPPLY SYSTEM

FUEL TANK

A fuel tank having a capacity for a mninmumof 6 hours continuous
operation at full load or 1000 litres capacity whichever is
| arger supported by suitable angle irons to permt gravity feed
to the engine punps, shall be supplied and installed wthin the
CGenerator Room at a location to be agreed by the S.O's
representative. The fuel tank shall be fabricated from 2.5 mm
thick mld steel sheet construction, not gal vani sed but painted
inside and outside with oil resistant prinme and externally
finished with undercoat and topcoat.

A dial type level indicator calibrated in litres shall be
provi ded.

A breather is to be provided. The breather opening nust be
adequate to vent gases and air fromthe fuel tank w thout back
pressure. The fuel punp suction line shall pick fuel about 30 mm
fromthe bottomof the fuel tank conplete with fuel strainer. The
fuel return line shall be so |located so as to allow separation
of the fuel and vapour or gases in the expansi on space above the
normal fuel level and shall be pointed away fromthe breather and
suction area.

A drain valve conplete with padl ock shall be provided at a | ow
point in the fuel tank in an accessible location to allow
peri odi c renoval of water condensation and sedi nent.

If nmore than one generator sets are installed in the Generator
Room a common fuel tank may be used unl ess ot herw se specifi ed.
However, the common fuel tank shall be of sufficient capacity,
or otherwise specified elsewhere, to run the generator sets
simul taneously for a mninmumof 6 hours continuous operation at
full | oad.

A full tank of fuel shall be supplied by the Electrical
Contractor under this Contract at the tine of handing over. Fuel
required to carry out all tests including work test and site
tests shall be supplied by the Electrical Contractor and shal
be additional to the full tank of fuel nentioned above.

13. 2 FUEL TRANSFER SYSTEM
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Fuel transfer systemfor transferring fuel fromdrunms into the
fuel tank shall be supplied and installed. The fuel transfer
system shal|l consi st of hand operated punp installed in parallel
with an electric nmotor-driven punmp. A filler pipe shall be
installed fromthe inlet point of the fuel tank to the outlet
point of the fuel transfer punps. A suitable length of flexible
transparent oil resistant hose shall be connected fromthe inlet
of the fuel punps for off-loading from druns.

The fuel transfer punps shall be installed as close to the fuel
tank as possi ble but the exact |ocation shall be decided by the
S.O's representative on site.

The electric motor driven punp shall be of the self-primng type
and shall have sufficient suction lift to deliver a transfer
rate of 50 litres per mnute. The electric notor driven punp
shall be suitable for operation fromsingle phase, 240 V, 50 Hz
supply. Wring in galvanised steel conduit from the electric
starter point on nearby wall to the electric notor-driven punp
shall be carried out by the Electrical Contractor.

FUEL SUPPLY PIPING

Fuel piping and plunbing shall be of black iron pipe or 'stean
pi pe. The diameter of the pipe shall be as recommended by the
generator set supplier. Seanl ess synthetic rubber flexible hose
shall be used for connection to the engine fuel inlet and return
outlet. Care nmust be taken to keep the nunber of bends to a
m ni mum

Feedi ng fuel pipe fromthe fuel tank shall be with a shut-off
val ves near the fuel tanks for maintenance purposes. Facilities
shall be provided to padlock the shut-off valves in open
position. The padlock used shall be approved by the S. O's
Representative. Overflowing fuel from the engine shall be fed
back to the fuel tank by neans of fuel pipe conplete with check
val ve near the fuel tank.

Keys ali ke shall be provided for the padl ocks used for shut-off
val ves of the fuel feeding pipe and the padl ocks used for drain
val ves of the fuel tank.

Fuel pipes where required to be distinguished from pipelines of
ot her services shall be brown as a basic identification colour
in compliance with B.S 1710.
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PROTECTIVE DEVICES
The generator set shall be provided with protective devices to
provi de warning and automatic shut-down under the follow ng
condi tions: -

(a) Low oil pressure -warning and trip.

(b) High jacket water tenperature -warning and trip.

(c) Over speed -trip
(d) Low fuel level (1st.stage) -war ni ng
(e) Low fuel level (2nd.stage) -trip.

The low oil pressure warning and shut-down and the high jacket
wat er tenperature warning and shut-down protective devices shal
be set at the manufacturer's recommended pressures and
t enperature respectively. The overspeed shut-down protective
devices shall also be set at the speed recommended by the
manuf act ur er.

Under any of the above conditions, a common alarm bell of 250 mm
diameter installed at the control panel shall sound. In addition,
i ndi cations |anps showi ng operation of each engine protective
devi ces shall al so be provided.

The El ectrical Contractor shall arrange for sinulation tests of
t he above on conpl etion of the generator set erection.

CONTROL PANEL

A generator set control panel housing control sw tches and
butt ons, rel ays, timers, indicating |ights, i ndi cating
instrunents, selector switches, alarns, etc. shall be supplied
and installed. The control panel shall be cubicle construction
suitable for floor standing fabricated from sheet steel of not
| ess than 2 mmthi ckness of simlar construction as for generator
swi t chboard as descri bed hereinafter.

It shall form part of the generator sw tchboard which nmay form
part of the main switchboard as indicated in the Draw ngs.

Al control wiring shall be not less than 1.5 sqg. nm section
insulated with PVC and shall be properly labelled with nunber
sl eeves.

The following facilities shall be incorporated as mninmum
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requi renents: -

(a) Indication |anps showi ng operation of each engi ne
protective devi ces.

(b) A lanps test button.

(c) Alarm bell indicating operation of each engine
protective devices with "Alarm Sil ence' button.

(d) “Start' and " Stop' push buttons.

(e) Self-latching nmushroom head type ' Emergency Stop'
button (One to be provided at the control panel
and another one in the vicinity of the generator
set to be decided on site).

16. 0 GENERATOR SWITCHBOARD

The generator sw tchboards shall be of the self-contained cubicle
type, free standing floor nounted, netalclad, flush fronted
suitable for front and rear access housing sw tchgear and
control gear, protective relays, neters, indicating |anps,
cable term nating boxes, and all other necessary itens of
equi prent whet her specified hereinafter or on the Draw ngs or
not, suitable for operation on a 240 V, 1 phase, 2 wire, 50 Hz
systemw th solidly earthed.

Unl ess ot herw se specified el sewhere, the generator sw tchboards
shall be in general conpliance with BS 5486 Part 1 and capabl e
of withstanding wthout damage fault condition of not |ess than
10 MVA at 240 volts for 1 second.

The frame work of the sw tchboard shall be fabricated fromrolled
steel sections and shall be self-supporting when assenbled,
uniform in height and depth from front to back. The rigid
construction shall be designed to wthstand w thout any sag,
deformation or warping, the loads likely to be experienced during
normal operating, maintenance or maxi num fault conditions.

The front shall be provided wth covers/doors of box
formati on. The rear shall be provided with hinged renovabl e doors
of box formation. The rear doors shall be of double-leaf type
with rebated edges and each | eaf should preferably not be w der
than 450 mm Each |eaf of door shall have 1 1/2 pairs of
approved hinges. The door shall be fitted with approved type of
surface- nmounted espagnolette or crenmone bolts conplete with
approved | ocki ng device operated by a satin chrone | ever handl e
at the centre fixing. The top and sides shall be of renovable
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panels. Al panels, covers and doors shall be fabricated from
sheet steel of thickness not less than 2 nmm and so constructed
as to provide a clear, flush and pleasing appearance. The
panel s, covers and front doors shall be secured to the enclosure
by neans of chrone type of screws with cylindrical knurled head
conplete with retaining clips. Wl ded cross struts shall not be
used.

The generator sw tchboard shall be dust and verm n proof. Al
covers and doors shall be provided with grumets and seals to
exclude dust and dirt. Louvres shall be provided at the sides and
back for adequate ventilation.

The whol e cubicle shall undergo de-rusting treatnent, followed
by anti-rust treatnent and with the exterior be finished
sem -gl oss enanel grey and interior finished matt white.

Busbars shall be tinned hardrawn high conductivity copper of
adequate rectangular cross section to carry continuously the
rated normal current at a rated frequency of 50 Hz with a
tenperature rise in accordance with the requirenents of BS 159.
Busbar sizes shall be as specified in the Draw ngs. However if
not specified, then the busbar rating shall be base on the
current density of not nore than 1.5 A/sg.mm Busbars shall be
arranged and rigidly nounted on non-hygroscopic insulators so as
to withstand any nmechani cal forces to which they may be subjected
under the maxi num fault conditions. VWere nmultiple paralle

bars are used, they shall be separated by tinned copper spacers
at a spacing equals to bar thickness.

The main busbars shall be run for the full length of the
generator sw tchboard wi thout reduction in size and shall be
arranged in the horizontal plane and in the order of phase and
Neutral from back to front. In each panel, connections shall be
t he phase and Neutral fromleft to right, viewed fromthe front

of the panel. The neutral busbar shall be of full size and ful
length as that of the phases. Tinned copper earthing bar of 6mm
X 25mm cross section shall run to the full length at the base
of the generator sw tchboard.

Busbars shall be identified with standard col our code Red, or
Yellow, or Blue, Black and G een at appropriate points to
di stingui sh the phases, neutral and earth respectively.

Connections from busbars to the switchgears shall be effected
by neans of copper bars or copper insulated conductors and shall
be identified by nmeans of coloured plastic sleeving or painting
in accordance with the standard colour code. Al connections

10
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shall be nmade up with bronze or other copper alloy bolts and nuts
utilizing tension washers on both outer faces.

Precautions shall be taken to prevent overheating through
hysteresis and Eddy current |osses.

Al secondary wiring shall be of not less than 1.5 sq.mm section
insulated with PVC and shall be fixed securely wi thout strain by
cleats of the conpression type. Al secondary wiring shall be
properly labelled with nunber sleeves. Flexible protective
conductor of not less than 2.5 sq. nmsection insulated with PVC
shall be fixed securely between the lids, doors, cover plates
etc. with electrical equipnment attached to them and the main
cubicle to ensure continuity of the protective circuits.

Al Swi t chgear, cont rol gear, i ndi cating and measuri ng
instrunments, neasuring transfornmers, protective relays etc.
provided shall conply with the relevant specifications stated
el sewhere. Overcurrent protective relays with inverse definite
m nimum tinme characteristics of induction disc type shall be
provi ded. Instantaneous earth fault protective relay of attracted
armature type with current setting from 10% to 40% shall be
provided. Al protective relays shall be provided wi th hand reset
drop flag indicators.

One nunber anti-condensation heater shall be installed for every
two (2) panels at the generator sw tchboards. Each heater shal
be conplete with automatic thernostat, control swtch and
i ndi cating | anp.

A tools conpartment of sufficient size shall be provided at the
base of the generator sw tchboard for storage of tool kit used
for the generator set. The door for tools conpartnent shall be
hi nged type conplete with | ockable handle with keys.

Engraved | abels with white lettering on a bl ack background nade
of lam nated materials shall be provided and fastened on the
front panels of each and every swi tchgear and itens of equi pnent.
Wirdi ng shall be clear and coincide and shall be approved by the
S.O's Reperesentative.

Rubber mat of w dth 1000 mm and t hickness 5 mm shall be provided
in front of the generator switchboard. It shall extend to the
full length of the generator swtchboard.

EARTHING SYSTEM
| ndependent earthing systemshall be provided for each generator

set. Earthing to earth Resistance not exceeding one Ohm shall be
effected by 3 mm x 25 nm copper tape and 16 mm di aneter copper

11
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j acketed steel core rods. The copper jacket shall be of m ninmm
t hi ckness 0.25 mm and shall be permanently bonded to the steel
core to ensure that the copper |jacket and steel core are
not separable. Earth chanbers and covers used for earthing rods
shall be reinforced concrete type. Each generator set earthing
point shall be identified by permanent | abel legibly marked with
the words 'GEN-SET EARTH permanently fixed to the point of
connection of every earthing conductor and the earth el ectrode.

Four (4) sets of earthing test results duly certified by the
El ectrical Contractor's chargenman shall be submitted to the
S.O's Reperesentative before conm ssioning of the generator set.

WORKING DRAWING

Wthin three weeks after award of the Tender or such shorter
period as may be required by the S.O's Representative, the
El ectrical Contractor shall submt to the S.O's Representati ve,
for his approval of the follow ng working draw ngs:

(a) Details of the |ayout of the generator set, fuel
tank, generator sw tchboard, foundation, nounting
of radiator air discharge duct, fuel piping etc.
in the Generator Room provided,

(b) Details of the layout and schematic wiring of the
generator sw tchboard and generator set contro
panel ,

(c) Relative locations of earthing points for the
generator set with respect to the Generator Room

The drawings submtted are to be nodified if necessary as
requested by the S.O's Representative and resubmtted for final
approval .

It is to be understood, however, that approval of the draw ngs

will not exonerate the Electrical Contractor from any
responsibility in connection with the work.

WORKS TEST

Prior to installation at site the generator set shall be |oad
tested at various percentage of the rated KVA of the generator
set offered. The test shall be carried out in the presence of the

12
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S.O0's Reperesentative or his representatives. During this
testing it should have mai ntained the hi ghest possible standards
for voltage regulation, frequency regul ation, shock | oad pick up
and other characteristics. The generator set shall be tested at
rated power factor for the follow ng | oads and peri ods: -

(a) 50% r at ed KVA - one hour.
(b) 75% r at ed KVA - one hour.
(c) 100% rated KVA - t hree hours.
(d) 110% rated KVA - one hour.

For the purpose of this tests, dummy |oads supplied by the
El ectrical Contractor or supplier may be used. Certified results
as per Appendix C (Generator set Test Results) to this
specification shall be provided for all readings. Every 15 mnute
readi ngs of fuel consunption, lubrication oil tenperature and
pressure, cooling water tenperature and engi ne speed governor
trails according to B.S 5514 shall be carried out.

The above tests may be carried out at the workshop of the
generator set supplier. However, if the tests are to be carried
out outside Peninsular Ml aysia, the Electrical Contractor shall
bear the cost of food, accommobdation, transport and travelling
expenses and all Governnment approved allowances for two
El ectrical Engineers to witness the tests.

COMMISSIONING TEST

On conpletion of plant erection, tests on conpletion shall be
carried out. Tests in the generator set shall conprise starting,
stopping and running on load. Sinulation tests on the operation
of the protective device shall also be carried out. Al fuel
instrunents and | abour necessary for the tests shall be provided
by the Electrical Contractor. Al protective relays shall be
tested and calibrated by the TNB or by conpetent Services
Engi neer with special right to test electrical equipment issued
by Director General of Electrical Supply Departnent, Ml aysia.
Four (4) sets of these test results duly certified shall be
submtted. The El ectrical Contractor shall pay all costs incurred
in connection with these tests.

23. 0 SERVICE AND MAINTENANCE

13
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Under this contract, the Electrical Contractor shall provide and
carrying out conprehensive service and maintenance of the
generator set, its control panel and the generator swtchboard
during the Defects Liability period in accordance with Appendi x
D (Schedul e of Services and Mai ntenance) to this specification
as mnimum requirenent.

The Electrical Contractor shall supply all the consumable
materials except the fuel as and when required for the
conprehensi ve servi ce and mai nt enance of the generator set, its
control panel and generator sw tchboard.

The El ectrical Contractor shall provide a service and nmai nt enance
record book for each generator set and control panel being
serviced and maintained. Details of service, maintenance and
repair carried out shall be entered by the El ectrical Contractor
into this book for checking purposes. The record book shall be
kept in the Generator Room

In addition, a full report in duplicate of each service and
mai nt enance carried out and the condition of the generator set
and control panel shal | be forwarded to the S . QO's
Reperesentati ve. This report shall be countersigned by
responsi bl e Governnent O ficer of the client departnent.

RECOMMENDED SPARES

The Tenderer shall conplete Appendix D (Schedul e of Recommended
Spares) to this specification and submt together with his
Tender. This Schedule should contain the price and delivery
period of each itemof the spares recommended. The Tenderer shal
al so recoomend the quantity for each item to be stored for
pur pose of mai ntenance. The prices of these shall not be included
in the total Tender Price and the purchase of all or any of these
spares listed shall be at the option of the S QO's
Reperesentative. These prices shall be valid for acceptance up
to the end of the Defects Liability Period.

Al'l spares shall be properly packed and |abelled in a suitable

manner to prevent deterioration during prolonged storage in
tropical climte

14
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ITEMS TO BE SUPPLIED ON COMPLETION
AS INSTALLED DRAWING

Wthin three cal ender nonths after the practical conpletion of
the project, One set of true to scal e negatives (155/165 gm sq. m
| SO size AO or Al) and four sets of prints for each of the
foll ow ng drawi ngs shall be submtted: -

(a) Site plan.
(b) Installation of generator set.

(c) Location |ayout of earthing points with respect
to the Generator Room

(d) Layout and schematic control wring of the
generator set control panel.

(e) Layout and schematic wiring of the generator
swi t chboar d.

(f) Any other drawi ngs deened necessary by the S.O"'s
Representative for record and maintenance
pur poses.

Al drawings submtted by the Electrical Contractor shall be
properly stencilled and shall have at the | ower right hand corner
the Electrical Contractor's name and address, date of
conm ssioning, scale, drawi ng nunber (to be obtained fromS. O 's
Reperesentative), titles and the follow ng particul ars:

JABATAN KERJA RAYA
CAWANGAN ELEKTRI K

Contract No: ............
Tender No: ..............

Each of the above four sets of prints shall be filled in a stiff
cover ring file together with the manual s stated hereinafter.

In addition to the above sets of prints submtted, one set of the
following prints shall be franmed up in the Generator Room

(a) Location |ayout of earthing points with respect
to the Generator Room

(b) Layout and schematic control wring of the
generator set control panel.

15
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23.3
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(c) Layout and schematic wiring of the generator
swi t chboar d.

MANUALS
The Electrical Contractor shall provide four sets of the
fol |l owi ng manual s and docunents for each generator sets

i nstal | ed:

(a) Installation manual

(b) Operation manua

(c) Service and Mai ntenance Manual

(d) Parts List

(e) Product data and catal ogue of equi pnent

(f) Test certificates and test results
Only original copies of the above manual s and docunents shall be
accepted. Each of the four sets submitted shall be filed in a

stiff cover ring file together with the as-installed draw ngs.

The follow ng particulars shall be printed on the cover of each
file:

(a) Nane of project.
(b) Tender Nunber.
(c) Contract Nunber.

(d) Name, address and telephone nunber of the
El ectrical Contractor.

TOOLS
A conplete set of tools conprising of the following item as
m ni mum conplete with proper |ockable tools kit(s) shall be
provi ded for each generator set installed:

(a) 200 nm adj ust abl e wench

(b) 165 nm conbi nation pliers

(c) Feeler gauge set (0.10, 0.15, 0.25, 0.30, 0.40
mm)

16



(d)
(e)

(f)

(9)

(h)
(i)
(i)

(k)
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125 mm and 200 nm screw drivers

800 nm bal |l pein hammer

Conbi nati on spanners set (6, 7, 8, 9, 10, 11, 12,
13, 14, 17, 19, 22, 24, 27, 30, 32 m

Bi hexagon socket set (10, 11, 12, 13, 14, 15, 16,
17, 18, 19, 20, 21, 22, 24, 27, 30, 32 M)

Reversi bl e rat chet
125 mm and 250 nmm extensi on bars

Hexagon head allen key set(1.5, 2, 2.5, 3, 4, 5,
6, 8 nm

O her  speci al tools necessary for nornal
mai nt enance of the generator set.

If the generator set is manufactured in Inperial Units then the
above shall be supplied in inperial Units.

25. 4 SAFETY SIGNS AND DEVICES

The follow ng
Gener at or Room

(a)

(b)
(c)
(d)
(e)
()

itens shall be supplied and installed in the

One no. 9 Kg dry powder fire distinguisher for
A B, Cclass of fire conplete with pressure gauge,
di scharge hose with nozzle and wall bracket.

One no. shock treatnent card.

One No. "~ BAHAYA' sign.

One No. "Dl LARANG MASWK' si gn.

One No. DI LARANG MERCKCK' si gn.

300 nm x 150 nm "Bl LI K JANAKUASA' si gn.

17
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SCHEDULE OF TECHNICAL DATA AND GUARANTEE

DI ESEL ENG NE

1)
2)
3)
4)
5)
6)
7)
8)
9)

10)

11)

12)

13)

14)

Make

Country of manufacture
Mbdel No.

No. of cylinders
Arrangenent of cylinders
No of strokes

Rated R P. M

Servi ce Power

Speed Regul ati on
(No load to full | oad)

Rot ati on

Fuel Consunption

i) at full |oad
i) at 75% | oad
i) at 75% | oad

Type of |ubrication oi
filter

Type of fuel filter

Met hod of cooling
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APPENDIX A
SCHEDULE OF TECHNICAL DATA AND GUARANTEE

15) Type of vibration danpers e

(B) STARTI NG SYSTEM

1) Starting Equi pnent e
a) Rated KW e
b) Rateed voltage e
c) Breakaway current e
d) Mean cranking current e

2) Batteries

a) Make e
b) Country of manufacture e
c) Type e
d) Mbdel No. e
e) Battery AH at 5 hourrate e
f) Battery voltage e
g) Rated voltage per cell e

h) Amp on discharge to 0.85 VPC
for 90 seconds e e e e

i) Amp on discharge to 0.65 VPC
for 1 second e
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APPENDIX A
SCHEDULE OF TECHNICAL DATA AND GUARANTEE

3) DC Battery Charging Alternator

a) Make e
b) Country of manufacture e
c) Type e
d) Rated output voltage e
e) System Voltage e
f) Rated current e

(C) FUEL SUPPLY SYSTEM

1) Fuel Tank e
a) Thickness e
b) Dinensions (LxWH) (nmm e
c) Capacity (litres) e

2) Manual Fuel Transfer Punp

a) Make e
b) Country of manufacture e
c) Model e

3) El ectric Fuel Transfer Punp

a) Make e
b) Country of manufacture e
c) Model e
d) Rated Vol tage e
e) Rated KW e
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APPENDIX A
SCHEDULE OF TECHNICAL DATA AND GUARANTEE

f) Transfer Rate (litre/mn) e

(D) ALTERNATOR

1) Make e
2) Country of manufacture e
3) Model No. e
4) Wring Connection e
5) Rat ed vol t age e
6) Rat ed Frequency e
7) Rated KVA at 0.8 p.f. e
8) Rat ed current e

9) Vol t age regul ati on

i) No load to full |oad

at 0.8 p.f. lagging e
i) No load to full |oad
at unity p.f. e
i) St eady state e
10) Insulation d ass e
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APPENDIX A
SCHEDULE OF TECHNICAL DATA AND GUARANTEE

11) Brush or brushless type e

12) Automatic Vol tage Regul ator
a) Make e
b) Country of manufacture e
c) Type e
d) Model e
e) Mnimmvoltage set e

f) Maxi num vol t age set e

(E) GENERATOR SW TCHBOARD
1) Manuf act ure e
2) D nensi ons (LxWH) (nm e

3) Thi ckness od sheet steel used e

(F) M SCELLANEOUS

1) Name and Address of
Cenerator Set Supplier e

2) Wei ght of conpl ete generat or
set (Kg.) e

3) Overal | dinensions of conplete
generator set (LxWH) (nm e

4) Air Crcuit Breaker
a) Make e

b) Country of manufacture e

c) Type e
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APPENDIX A

L- S7(JUN 86)

SCHEDULE OF TECHNICAL DATA AND GUARANTEE

d) Model
e) Rated voltage
f) Rated Current

g) Short tine rating for 1 sec.

Moul ded Case Circuit Breaker
a) Make

b) Country of manufacture
c) Type

d) Model

e) Rated voltage

f) Rated Current

g) Rupturing Capacity (KA)

(F) M SCELLANEQUS (contd.)

6)

Aut omat i ¢ Changeover Contact or
a) Make

b) Country of manufacture

c) Model

d) Rated voltage

e) Rated Current

f) Frequency

Vi
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APPENDIX C

SCHEDULE OF SERVICE AND MAINTENANCE

Descri ption Enery
nont h

Lubrication System

Check lubricating oil |evel,
repl enish if necessary *

Change lubricating oil filters,
hal f-yearly or 250 hours whi chever
occur first

Check hydraulic governor oil |evel
repl enish if necessary

Change hydraulic governor oil |evel
12t h nonth or 1500 hours whi chever
occur first

Vi sual inspection for indication
of unusual conditions *

Fuel System

6t h
nmont h
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12t h
nmont h
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APPENDIX C

SCHEDULE OF SERVICE AND MAINTENANCE

Check operation of fuel transfer
punps *

Change fuel filters half-yearly or
250 hours whi chever occur first

Vi sual inspection for indication of
fuel |eaks *

Check and clean air intake filters *
Change air intake filters *
Cooling System

Check cool ant | evel, replenish
i f necessary *

Check conditions of hose and
connecti ons *

Change cool ant and coolant filters
Check and cl ean radi ator *

Check conditions of fan belts,

tension if necessary *
Descri ption Enery
nont h

Electrical System

Check battery electrolyte Ivel and
specific gravity,replenish if

necessary *
Check the condition of the battery
chargi ng al ternator *
Alternator

Check ad cl ean vent screenss *

Check and grease the bearings

Generator Set Control Panel

6t h
nmont h
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APPENDIX D
SCHEDULE OF RECOMENDED SPARES

F.1 | nspect and service the control

system neters, appearance etc. * * *
F.2 Check the indicator |anps,

replace if necessary * * *
F.3 Check and test the operation of

protective devices for the generator

set : * * *

(1) Hi gh tenperature - warning and

trip
(2) Low oil pressure - warning and
trip
(3) Overspeed - trip
(4) Low service fuel |eve
(1st stage) - war ni ng
(5) Low service fuel |eve
(2nd st age) - trip
(6) Low bulk storage fuel |eve
- war ni ng
G General
G1 Run the generator set wthout |oad
for 30 m nutes * * *
G2 Run the generator set on | oad * * *

The Tenderer shall submt this Schedul e of Spares Recomrended by
him The prices for these spares shall not be included in the
total Tender Price and the purpose of all or any of the spares
listed shall be at the option of the S.O's Representative. These
prices shall be valid for acceptance up to the end of Defects
Liability Period of the project.

ltem Descri pti on and Quantity Uni t Price
Part No. Rat e
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APPENDIX D
SCHEDULE OF RECOMENDED SPARES

Delivery Period: ......... Weeks Total Price: ==========

Tari Kh: o
Tanda tangan dan Cop
Penmbor ong.

copy/ asa
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APPENDIX D
SCHEDULE OF RECOMENDED SPARES



