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. Bl necessary contred devices to provide a complete system.
- il aundliaries necossary for proper operation.
- One commion steel base frame for the engine alternator radiator batteries... etc.

This shall include a flexible exhaust connection, starting batterses, battery cables, fuel tank and lines,
and detailed operation maintenance manuals with parts list, Also a daily fuel tank shall be supplied&
erected in the station having capacity enough to run its unit for 24 hours & shall be complete with all
necessary accassories required for filling, charging the wnit service tank, ventilation, piping hoses... etc.

Diesel Engine

Type The diesel engine shall be of the vertical in line or V type, (alternator efficiency of 32}, fouer stroke,
single actling and salid infection ¢old started turbo charged designed for continuous ranning. The fowest
percentage-of supercharging and mean piston speed is preferred,

Rated output and spead

Rated continues autput shall be 10 in excess of the power absorbed by the generator at its full load
output and rated speed. Engine rated output at rated speed shall be taken at temp, of 45 oC, altitude up
to 1500m above sea level and humidity of B0, Engine rated speed shall be 1500 r.p.m

Margin of capacity

The engine shall be capabie of supporting a 10 overload for a periad of 1 hour foflowing a 1.2 hours run
at full boad without sustaining any mechanical troubde or undue heating.

l::n,ihd-er:., cylinder liners & cylinder covars:

. The engine shall be multi-cylinder and each cylinder shall be fitted with removable cylinder covers and
renewable liners, furnished with water jackets of ample size, The latter shall not contain any pockets-
which may cause accumulation of salt or deposit from the cooling water.

Ample and'large inspection holes & doors are to be provided for cleaning, oiling and inspection,
whenever possible. The liners shall be supported so as to be free to expand downwards relative to the
jacket and shall be carefully packed so that no water will leak into the crank-case. The liners shall be of
hg.gh-gradu close -grained cast iron,

The cylinder covers shall be provided with ample cocling water surface and carefully designed to give
the greatest cooling effect where it is most needed. They shall be of high-grade close-grained C. lron

Pistons:

The pistons shall be carefully greund to size They shall be heat treated in the workshops to avoid

CamScanner
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shall be of ground casehardened steel of best quality. Mean piston speed shall nat exceed 10 myses and
miean effective pressure not oxceced 20 kgfom2 at the required owtpul gross power,

Fuel injection vahees, inlet & exhaust valves;

The fuel injection valves shall be of a simple and robust design and shall be cocled by an approved
sysem. Spadal attention shall be given to the cooling of spray nozzle. Tha valve shall be designed 1o
delver the fuel at atomizing pressure irrespactive alloy steel. The exhaust valves shall removable cages,
if possible with renswable seating. Inlet valves shall have removable cages if possible with renewable
sasting.

Air filter:
The engine shall be provided on its suction pipe with an air filter of ample size.
Moiselessness of Engine Operation:

The engine shall be provided with property designed silencer of ample capadty and of suitable oype, Lo
reduce 1o 2 minimum the exhaust noise,

Tﬁis is in view of the fact that the engine shall be operated in & populated district.

The control panal should be provided in addition with fadilities to respond to the trpping signal which,
produced by thermal detectors embadded in the motor winding,

The conirol panal should be equipped wikh all cables requined for operation.
Governar & Speed Regulation

Engine speed shall be governed by an automatic governar to maintain aliernator frequency within 5
from no-load to full-load alternator output.

tf. new system governor could be used it can be taken into consideration.
Cam and Governor Drive:
The cam & governor drive shall be by 2 gear trzin Flywheel

The flywhael shall preferably be of disc type & shall be designed for a co-efficient of speed fluctuation
[cyclic irregularity] not exceading 1/200

Engine to be balanced

The whale of the rotating and portion of the reciprocating weight of the engine and its generator shall
be balanced in such a manner to render the engine reasonably free from wvibration.

®] CamScar
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The engine shall be provided with baiteries for the electirle starling.
Engine cooling systam
The engine shall be water-cooled with mounted radiator, fan and water pump,

Fuel oil filters

The engine shall be furnished with filters of the duplex type; each filter shall suffice e pass all the fuel
il required for the rated output of the engine

Fuel oil feed pumps

Each unit shall be equipped with two fuel oil feed pumps one manual and one electrical driven pump

that hawing a sufficient capacity,
Engine Instruments

The engine instruments panel shall contain an oil pressure gauge, coolant temperature gauges and
battery charge rate ammeater.

Engine cantrols

The generating set shall contain a complete engine start-stop contral, which starts engine on closing
contact and stops engine on opening contact,

i A cranking limited shall be provided to open the starting circuit in approximately 45 to 50 seconds if the
engine is not started within that time,

The engine conprols shall also include a 3- position selector switch with the following position RUN-
STOP-REMOTE, High engine temperature low oil pressure and over speed shut down with signal light
and alarm terminals shall also be provided.

Altermator

Type

The alternator shall be of the horizantal shaft screen protected type. It shall be driven directly from the
Diesel Engine. The rotating parts shall be all perfectly balanced so as to be practically free from

vibrations.

The alternator efficiency not less than 92, The alternator shall run smoothly and with minimum noise, IP
21

Brushless Alternator

Tha alternator shall be a 4-pole revalvi ign with temperature compensated solid state

r system. Mo brushes shall be allowed.

%3 CamScan
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The imsulation/emperature rise system shall be B/ or HF, The three phose oo rong altermator shall
praviche 3 phase wvoltage 4 wire system, 3807220 W 50 Hz

Fly wheel effect:
The suppher thall be specified the Ny wheel elfect of the alternataor
Bearings

The alternator bearing shall be roller or ball type, These bearings shall be oll or grease lubricated.
Provision shall be made to isolate the bearing from electric circulation cunrents.

Rated autput of alternator

The alternator shall have a continuous rated output at site condition as the table included,

Rated speed

Tenderers shall specify the rated constant speed at which the alternator shall run when direct driven by
the Diesal Engine under all possible conditions of lead. This speed not excead 1500 rp.m

Lnit Performance:

Freguency regulation shall not exceed 3 hertz from no load to rated. load. Voltage regulation shall be
within phus or minus 2 of rated voltage, from no load to full load. The instantanecus voltage drop shall
be less than 16 of rated voltage, when full load at 0.80 P.F., with efficiency not less 92 is applied to
alternator,

Recovery to stable pperatien shall occur within 2 seconds. Stable or steady state operation is defined as
operation with terminal voltage remaining constant within plus or minus 1 of rated voltage.

& rheastat shall provide a minsmum of plus or minus 5 voltage adjustment from rated value.
Temperature rise shall be within respective VDE definition.

Alternator Instrument Panel

The alternator instrument panel shall be wired, tested separately mounted. It shall contain panel
lighting, manual reset circuit breaker, frequency mater, running tme meter, voltage adjusting rheostat,
AL veltmeter {dual rang, indicates all voltage). AC ammeter [dual range indicates current each phase],
meter switch, voltmeter, ammeter phase selector with OFF position. Single-phase instrumentation
includes valtmeter, with selector switch, three ammeters.

Voltage Regulator

The voltage regulator shall be of the solid electronic state type with no electron tubes or electrolytic
capaciters and of the type and size reco alternator and regulater manufacturers. It shall be

designed to provide an overall a
; / CamScanr

CamScanner


https://v3.camscanner.com/user/download

foliows:

a} Steady State
With any constant load between no load and full load and at any power factor from 0.8 to 1.0, and
ambient temperature, specified voltage regulation shall be 1%.
With constant load and ambient temperature, voltage dip shall not exceed 1% during any one hour
period
b} Tramsient
123% maximum voltage drop when applying of 50 rated load, with twa second maximum recovery
time to steady state, when operating at 50 load.
12% maximum voltage rise when removing of 50 rated load with Two seconds maximum recovery
time to steady state when operating at 100% load,
c] Woltage Adjusting Rheostat
The voltage regulator shall be designed for adjusting alternatar output within 210%. A manual
voltage adjusting rheostat with operating knob shall be supplied and mounted on the switchboard,
Spare Parts:
For diesel engine (as minimum réguirement):
5 air filter elements.
10 sets of filter for oil.
10 sets of filter for fuel,
For Alternator:
Oine automatic voltage regulator
Two sats of bearing
Fuel System
Main Fuel Tanks
The daily tank with a capacity sufficient to drive the engine for B hours of a day work
. It is required to supply and install a steel fuel storage tanks in the vicinity of the generating unit and
far as possible from all surrcunding buildings.
The tanks shall be partially above ground surface and made of welded black steel sheets of
minimum thickness B mm and reinforced with staef sections.
-The actual capacity of the monthly tank shall be enough to cover the reguirements for running of
the-diesel engines working at full load for a perlod not less than 72 hours (one continuous working).
Tenderer is responsible to supply tanks with wolumes encugh to fulfill the requirements.

Tank shall be coated externally with 2 coats of zine rich epoxy primer and one coat of aluminum paint of
total thickness not less than 500 micron

Each tank shall be equipped with the following:
- Leve| indicator

= Manhole with cover 60 cm dizmeter.

- Air vent pipe of suitable dia

%1 CamScanner
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=

Syrainers on the inlet and cutlet pipes.

- Walve with suitable diameter for depasits suction
The tank filling pipe

Fuel Transfer Pumps

Fugd @il shall be vransferred to and from the main fuel tank by electrically driven pumping unit and
manually operated pump (as stand-by).

The electrically driven pumps shall be of the self-primed, rotary type, having a discharge of 0.5 lit/sec at
8 m total head directly driven and mounted on a commaon bed-plate with its A.C., single phase, 50

cychessec, 120 volt, electric motor.

The pumpshall be provided with dry running protection in conjunction with the fuel level in the main
storage tank,

wo. THe manual pump shall be of the semi-rotary type having a capacity of 0.5 liters per stroke. Anyway, the

pump flow rate and head are under the contractor responsibility to ensure efficient work,

Mentioned head and discharge of transfer pumips for guidance only and supplier is responsible for

accurate values to operate Genset efficiently,

The pumps shall be complete with all piping and valves which shall be arranged to transfer the fuel ail |
from tankers to the main storage tank and from main tank to the daily fuel service tank Inside the
generating building.

« Fhe fuel piping shall be'af black steel. Piping outside the generating unit building shall be laid down in

trenches. Piping indoer shall be laid inside concrete ducts with chequer plate covers. Pipes shall be
properly protected against corrosion. The joints shall be of the flanged and/or of the sleeve type with
union couplings wherever necessary for easy dismantling.

Submittals

A, Submittal shall include test certification and specification sheets showing all standard and optsonal
accessones to be supplied, schematic wiring diagrams, dimensional drawings, and interconnection
dizgrams identifying by terminal number each required for interconnection between the generator set,
the transfer switch, and the switchgear panels included elsewhere in these specifications.

I_!'..:I'he Developer shall submit complate sets of installation

drawings, schematics, and wiring diagrams which shall show details of installation and connections ko
the work of other Sections, Including foundation drawings showing location and size of foundation bolts
for the spring type vibration isolators and 5 covering each item of equipment.
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€, hin the event that s bmpossibde o confarm bo certiln detalls of (e Spaecilicntles duee Lo gl
peamufacturing techinbgues, deseribe compleleby ol noscoalonmlg sspecls

0. The submittal data for each engine/geoorator sel shall inglude, but ot necossarlby e Hodtocd b, Dhe
followwing

1. Installation drawings showing plan and elevations of the complete generator unlt; foundation plan;
exhaust silencer: starting battery; battery charger; and base mounted fuel tank,

2. Engine Data:

2, MANUFACTURER

b. MODEL

., Mumber of cylinders

d. RPM

2 Bore x stroke

f. BMEP at full rated load

g Piston speed, FPM or m/fs

h. Make and model and descriptive literature of electric governor {where required)
i, Fuel consumption rate curves at various loads

|. Engine continuous pump drive duty rating (without fan) HP -

k. Gross engine horsepower to produce generator power rating {Iincluding fan and all parasitic loads) HP
3. Generator Data:

& MANUFACTURER

b. Modal

r. Rated KVA

d. Rated SKMA

¢, Rated kw

f. Voltage

g Temperature rise above 40 degree C ambient

1} Stator by thermometer

CamScanner


https://v3.camscanner.com/user/download

21 Field by resistance

3} Class of insulation

h. Generator efficiency including excitation losses and at B0 percent power factor,
1) Full leed

21 34 load

3} Load

4. Generator Unit Control Data:

a. Actual electrical diagrams including schematic diagrams, and interconnection wiring diagrams far all
equipment to be provided. Standard preprinted sheets are not acceptable

b. Legends for all devices on all diagrams,
€. Sequence of operation explanations for all portions of all
4. Schematic wiring diagrams.
5. EnginefGenerator Unit: Dimensional data shall be given for the
G, Engine/ Generatar sat,
&, ‘Weight of skid mounted wnit
b. ENEI'EII! length
€. Overall width
d, Tverall height
. Exhaust pipe slze
1. CFM of air required for combuwstion and ventilation
B. Heat rejected to jacket water and lubricating odl BTU/ hr.
h. Heat rejected 1o room by engine and generator BTU hr,
I Weatherproof enclosure details and certification of
I manufacturing methoed per specifications.

k. IHase- fuel 1ank, venting, fuel connection points and fill cap location.

CamScanne
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1. Optional System Service Contract:
. Eguiprment Supplier Company Name Address City/State Phone Number
b, Altach the number of copies required of Systern Service Conltract to submittal,

E. Furnish the number of copies required of the MANUFACTURER'S certified shop test record of the
complete enging driven gendrator unit.

8. Warranty information,
£ Submit to the Owner aperating and maintenance data.

F. Submit to the Owner the equipment MANUFACTURER'S Certificate of Installation, Testing, and
Instruction,

5. Submit to the Owner the written warranty as reguired balow,
TESTING

To assure that the equipment has been designed and built to the highest reliability and quality
standards, the manufacturer and local representative shall be responsible for two separate tests: final
production tests, and site tests,

A, Final Praduction Tests: Each generator set shall be tested under varying loads with guards and
exwhaust system in place. Tests shall include:

1. Single-step load pickup,

2. Transient and steady-state govarming.
3, Safety shutdown device testing.
4, Voltage regulation.
5. Rated power.

6. Maximum power,

7, Upon requast, arrangements to either witness this test will be made, or a certified test record will be
sent prior ta shipment.

B. Site Tests: An installation check, start-up and bullding load test shall be performed by the
manufacturer's local representative. The Direckor of Environmental Services, regular operators, and the
maintenance staff shall be natified of the time and date of the site test. The tests shall include:

L, Fuel, lubricating oil, an antifreeze shall be checked for conformity to the manufacturer's
recommendations, under the environ canditions present and expected.

= s . .-I. = '?
“*ﬁ““:ﬂw: é_‘rﬂl:‘ll.u“'_ﬁ;
Pl Lt o
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2 Accessories that normally Tunction while the set is standing by shall be checked prior Lo cranking the
enging, These shall include: block heaters, battery charger, generator strip heaters, remote annunciator,

alc

1. Start-up under test mode Lo check for exhaust leaks, path of exhaust gases outside the building,
cooling air flow, movement during starting and stopping, vibration during running, normal and
emergency line-to-line voltage, and phase rotation.

4, Automatic start-up by means of simulated power cutage to test remote- automatic starting, transfer
of the load, and automatic shutdown. Prior to this test, all transfer switch timers shall be adjusted for
proper system coordination. Engine coolant temperature, ol pressure, and battery charge level along
with generator voltage, amperes, and frequency shall be monitored throughout the test. An external
load bank shall be connected to the system if sufficient bullding load is unavailable to load the generator

te the nameplate KW rating.
Special Tools and Spare Parts and fuel

The MANUFACTURER shall furnish 5 ol filters, 10 air filters and 2 complete sets of bearings complete.
Autamatic Starting System

A, Starting Motor - A DC electric starting system with positive engagement shall be furnished, The motor
voltage shall be 24 volts.

E.-.ﬁul_;n-rnatlr; Contral - Fully autarqatir: engine start-stop controls In the generator control panel shall be
p;ru'.lided- Controls shall provide shutdown for low oil pressure, high water temperature, over-speed,
over-crank, and loss of engine coolant. Alarms for-approaching high water temperature and impending
low ail pressure shall also be included. Controls shalf include a 45-second single cranking cycle limit with
lockowt or a cyclic crank system with lockout and over-crank protection.

. C. Batteries A lead-acid storage battery set of the heavy duty diesel starting type shall be provided.
Battery voltage shall be 24 volts, and the battery set shall be rated no less than 145 ampere howrs.
Mecessary cables and clamps shall be provided,

D. Battery Tray battery tray shall be provided for the batteries and shall conform te NEC 4B0-7{b). It
shall be constructed of fiberglass and so treated as to be resistant to deterioration by battery
electrolyte, Further, construction shall be such that any spillage or boll-ever of battery electralyte shall
B¢ contalned within the tray to prevent a direct path to ground.

E. Battery Charger 4 current-limiting, automatic 24 volt OC charger shall be furnished to automatically
recharge batteries. Charger shall float at 2.17 volts per cell and equakize at 2,33 volts per cell. It shall
include overload protection, silicon diode full wave rectifiers, voltage surge suppressor, DC ammeter, DC
veltmeter, and fused AC ingut. AC input voltage shall be 220 volts, single phase. Amperage output shall
be no less than ten (30} amperes. Charger shall be NEMA 1 enclosure, and U.L. listed as an industrial
control panel. The charger shall be ma ired within the enclosure for the generator set by

enclosure manufacturer,
(% (&3 CamScanner
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piain Line Circuit Breaker

A Type - Maln line, molded case circuit breaker mounted wpon and sized to the cutput of the generator
shall be instalied as a load circuit interrupting and protection device. It shall operate both manually lor
normal switching functions and automatically during overfoad and short circwit conditions. The breaker
shall include ground fault sensing that will trip the breaker on ground fault conditions.

. The trip unit for each pole shall have elements providing inverse time delay during owverload
conditions and instantaneous magnetic tripping for short circuit protection. The circuit breaker shall
meet standards established by Underwriters Laboratories, National Electric Manufacturers Associathon,
and Mational Electrical Code.

c. Generator exciter field circuit breakers do not meet the abowe electrical standards and are
wunacceptable for line protection,

0. Circuit breaker shall have batteryvoltage operated shunt trip wired to safety shutdowns to open the
I::'r'éak-er in the event of engine failure

E. Each circuit breaker shall be equipped with.an auxiliary contact for remote annunciation of breaker
pasition.

F. The rating of each circuit breaker shall allow the starting of full generator SEVA.

G. The circuit breaker enclosure, together with all specified circuit breakers, shall be designed for the
specific generator set specified and be equipped with an isolated neutral conductor bus, rear copper
.- ;slabs, or.load cable lugs and be finish painted to match the generator set.

dutomatic Load Transfer Switch

&, The rating of the automatic load transfer switch (ATS) shall be sized to the station main breaker
rating. The ATS shall be service entrance rated if reguired by the NEC,

B, The :ulnm:[I:,'tﬁansfen switch shall be mechanically held on both the emergency and the norrmal
- side, and rated for continuous duty inan unventilated enclosure. The switch shall be solid-state,
electronically controlled, double throw with the main contacts rigidly and mechanically interlocked
10 ensune positive positioning of power switches. A manual operator must be provided to enable
one (1) hand manual operation which, when utilized, can provide a neutral position for servicing
operations,

+, € The automatic transfer switch shall be a single motor operated circuit breaker type with interlope
barriers and arc chutes. So-called linear actuated or solenoid operated switches are approved only
when manufactured by the Generator MANUFACTURER, All elements of the drive system must be
replaceable from the front of the switch, and the power switching devices must be replaceable
without remeval of the connecting cables.

D. The transfer switch shall be llss Bel).L. 1008, in NEMA 4% stainless steel enclosure.

L/ CamScai
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E. Accessories - The automatic load transfer swilch specified shall include the foflowing accessories:
1. Full phase protection. Solid-state phase monitor shall be field adjustable, close differential type,
with BS-100 pick-up and 75- 98 drop-out. A single adjustment shall set all phases.

2. Solid-state voltage and ireguency monitor on generator output to prevent transfer prior to
proper autput parameters, adjustable 85-100 of generator rated voltage and frequency, with
adjustable drop-out of 75-85 of pick-up setting.

3. Adjustable, solid-state, 0.5 to & seconds time delay on engine starting to override momentary
outages and nuisance voltage dips,

4. Adjustable, solid-state, 2 to 30 minutes time delay an retransfer of load o normal,

L. Adjustable, solid-state, 2 to 30 minwtes cool-down timer wherein the gengralor sl runsg
uniloaded after retransfer to line

6. Motor load decay time delay, pneumatic type, adjustable for 1.5 to 15 seconds and aperating on
transfer to either sourca.

7. Adjustable, solid-state, 0.5 seconds to 5 minutes time defay on transfer to emergency source after
verification of emergency source voltage and frequency.

8. Test switch to simulate normal power failere, heavy duty, odl tight, pushbutton type with
miomentary contacts and override circuitry (e revert to normal power if emergency sowrce should
fall during test,

4, Motor circuit disconnect switch.

10. Three [3) pilot lights, to indicate the normal and emengency position of the transfer switch, and
mode selector switch'in "off™ pasition.

11.Engine starting contacts to provide for generator starting fram gach unit ingdependent of the
other,

12. One {1} auxiliary 5.P.0.T, contact on emergency breaker and one (1) 5.P.0.T. auxiliary
contact on normal breaker.
13. Plant exerciser to start and run the ganeralor set with or without Ioad [in-field switchabla]
each 168 hours fer a 30 minuta intarval,
14, Four (4] position mode selector switch marked “test”, "auto®, "off”, and "engine start”,
15, Equipment grounding fug
15. Cable connection lugs, cufal type for all conductors.
17, The ATS shall be either solid newtral or switched neutral design.
Warranty
A Equipment furnished under this Section shall be guaranteed against defective parts and

workmanship under terms of the MANUFACTURER'S and dealer's warranty. But, in no

d_.dd_,d--"'"'-..
— — / CamScanner
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event, shall it be for a period of less than two [2) vears [comprehensive) from date of initial
start-up of the system and shall inclede labor, parts and travel thme lor necessary rganrs al
the job site. Running hours shall not be a limiting factor for the system warranty either by

the MANUFACTURER or the supplying dealer. Submitial data recetved without written
warranties as specified will be rejected in their entirety.
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