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TITLE : TECHNICAL SPECIFICATION SPEC. NO. PE-TS-394-165-N002
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SELF CLEANING STRAINERS (SCS) SECTION: D

REV.NO. © I DATE : 30.06.14

SHEET 1lof 1

SECTION D2

STANDARD TECHNICAL SPECIFICATION
FOR
ELECTRICAL SYSTEMS
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3 |cLausewo. LT SWICHGEAR (| Symales Pamt) ]
3 [ 10000 CODES ANO STANDAROS ' '
b IEC  947.1S 13947
3 | 200.00 TYPE !
'y Circuit Breakers Shal be aw treak, thweo pole,. spang chared, honrontal
Gdrawout type, suitadle for electrical operation.
:, Swatchgear Fully dlawoun type single front
.,, MCC ‘ Fully clawount type single from/Doudie front.
: ACOB/0OCDD Fixed type single front
- 300.00 SYS'?EM PARAMETERS
; A1SVAC +- 10 % (SOLIOLY GROUNDED)
ay 50 Hz +3%/-5%
& 45KA RMS 7 1 SEC (FAULT LEVEY
9
<« 400.00
N
Gy
r other types of joints over an ambient of 50 deg
I." 5.00.00 OPERATIONAL AEQUIREMENTS
?S 01.00 Breakers .
?5.01 01t

Y J
"
0

9 -’
8 R

e
b3

Breakers shall have anhipumping featue.
]

The incomer and bus coupler breakers for switchgear shall ba eloctically operated with
over current releases or selays.

8roakers shal havo inherent faul making and breaking ‘capacities.They shall havo shunt
Iip coits. In case reicases are offered. the same shall hava ¢onlact for energisalion of
lockout retay All breakers Shalt have bult in interocks for equipment and personnct

sately. .

Paralieting of wo supplies Shall be avosed by iMonocking except 1o switchgoear whore

aulo-changerover 15 prowded Breaker contact mulipbcauon, # requiwed, shall be theough
tatch relay

W UTUT U U Y

) U 0y
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,AUSE NO. . LY SWITCHGEAR

3,1‘05 Medmmcalmpngshaubewwgh:edTmpushbmonMsdemepandsum
ers, and through control sM-ches 101 other cireuits.

3

5.01.06 Provision ol mechanical closing ol bicakes only in “Test' and ‘Wahdrawn’ posa.on shan

I | be made. Allernatively, mechanical closing laciity should be normally inaccessible,
accessibility cendered ondy after deliberate removal of shrouds.it shall be possible to

| close the 0OO¢ with breaker in lest position.

w07 Clear stalus indicakon for each circuit shall be provided Uhvough famps, Switch pasiions

o] or olher mechanical means.

Supervision relay shall be provided for (1D Cod MONAONING.
Swatches, Comaciors and Fuses .

fncomers for MCCs and OBs rated upto 630A could be 1oad break isolators.

Moto¢ starter contaciors shall be of air break, elearomagne;m;ype suitable for DOL

tevetsmgsunefs DCcommﬂulbedDOGMsama

isolating switches and MCCBs shall have door_interdocks and padiocking faciity.
Panols

have prominent engraved indentilication pistes’

" Local push bution statons shal have metal enclosure of i cast aluminium of rolled

sheet sicel of 1.6mm twckness & shall have DOP of 1P-55. Pushmmonsstulbod
laich type with mushicom knobs.

Where treaker/stanier module fronl serves as companment covor, suitable blanking cov-

ers, oneto:eadasneolmoduﬁespetsmdmoudshaubowppbedlumm
iage & withe

Al non-curvent carrying meial work ol boards/pancis shalt bo effoctively banded o earth
bus of galavanised stedl. extending throughout the switchboacd/MCC/DB. Positive earthing
shall be mamtained r alt POSHONS ol chagssis and breaker lrame.

Suitable troficy arrangement shalt be provded 10¢ Lreaker/stanier modides. Two olleys
Pot SwilchoRar 10 snalt DE provided SO 1hat top most breaker module of 8l typos,
sizes and aling Can Le withdrawn on Wolicy and lowercd (0f MAINICNANCE PUSPTSO.

The NCOMING CONNNCLon 10 translormn: of more than TO00KVA and inicr-connocling

SCChons DEhwveen Awilchbodrds SNAN preferably be of busducts The busdud endosure

O U LTU VU UBY URS U T VIRV B

w
i

v U

) U 4
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shatl be made of minimum 3mm thick aluminium alloy. The section of the busduct

should ‘have adequate strength to withstang intlemnal and exiemal lorces resuling from
the various Operaling conditions. Aluminiomn sheel hood shall be provided for outdoor
busduct enclosure joints 10 provide addtional prolection against water ingress. The
buscuct 10p shatt be sloped lo prevent releation of water.The busduct shalk have DOP
of. IP55.

i should be possible to camyout maintenance on a leeder with adiacent feeders alve
Controt, Protection & Meledng Requirements

Controt citcuils shafl operate al suitable vorage olgttOV AC o 220V DC. Necessary
control supply wransformers having primary and secondary (uses shall be provided loc
each MCC, 2 x 100% per section. However the breakers shall operate on 220V OC
The auxikiary bus bars lor control Supply shall be segregated (rom main bus bars. The
control supplies shall be monitored.

c«umuuwmmmwm%nmolmm:mw
stream and down stream breakersNusesAiCCBs W‘m:s. Various equipments
shatl meet requicerment of Typedl dlass of coordinali 4,,as¢¢g;aec

All relays and timers shall operate on avaiable OC and not have any wmbust!

supply
bateries. Mmmmmm«wy&nmm}utemm
pushbutions for resetling.

Mwmmwm&qumw\gmwo&nms
shall be provided:

1) Contacior controled molor Sogders. {MAotors up 10 160 KW)

2) tnstantaneous shont Gl protection oa. all phases theough HRAC Car-
tidge type fuses rated 107 80 K& mms {prospective broaking capacty al
415V).

b) Themmal overioad prolection,

c) Singlo phasing prolection kx molors protectod by fuses.

2) Breaker controlied o joedors (rmot raled above 16G0KW)

a) instantancous shorl owtwsl protection on alt phases

b) Ovenoad prolection on two phases

c) Over load alarm on Bwd phase :
-1} £anh (ault protechon
¢) Unger vollage grotecton

52
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r&..uusxs NO. LT SWITCHGEAR T
' )] hand resct Iockout telay with a blue lamp for monitonng. (
3 incomersfbus couplerfoulgoing breaker feeders other than molos feeders (
' a) Definilc time delay shod circuit piotection ‘
b o) Hand reset fockoul celay with a blue lamp
y 8) incomer From DG Set. . ‘
a) Oxftecential Protection ('87) - Ttwee Pole
b - ‘
9 ‘ 0) Reverse Power Protecticn. -
- €)  Ovedoad Alanm 0n one phase ‘
-Is ) Eanh Fault Detection Relay (64) ‘
- e) Voltage controfied overcurrent relay
|
= ¢
|
-
l ¢
F .
N.0103 q
-.q v
- ¢
5.04.05 AR motors of SOKW and sbove shal haye an Ammeter. Bus-section shall have bus
A VT, volimeler with selecior switch, and Gther relay and timers required for protection. '
- . Adequate control and seclector swilches, push butions and ingdicaling lamps .shall be
provided. Thermostalically controlled space heaters with switches shall be provided o
- prevent condensation. ‘
5240? in case of remote conlrolled breaker panelsioflowing shalt be ensurcd. ‘
- Each iceder shall have localremoto selector switch. Closing from local shali be pos-
- sible only in lest possition whereas glosing lrom remote shalt be possible in cither
service of test position.Tripping from local shall be possible only when locatiemote ‘
o selector swilch is 0 locld position. Trpping from semote shall be cither breaker 0 ser-
- wce posdion of selector swilch being v remote posihon
05 0o Control itom Remolc ‘
- Necessary hardware shal be provided i the oichgeas panel ke couphing relays(24V ‘
- OC.with max burden 2.5VA), auxitary relays, currenl & voltage transducers{4-20 mA,
Gual oulput) eic. 1o effect inerictks. exchang? INforMaion / Status and CXGICISC Conlrob
- tom remote. e
- ¢
ik}
- 53 P £
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f—_ls-USE NO. . LY SWITCHGEAR .

1 !
%6.00.00 DESIGN AND CONSTRUCTIONAL FEATURES ! .

i
9%01.00 Al M1SV swilch gear moior control ceners (MCCs). AC & DC distibuon [boaras (08
s). elc shall have foflowing fealures : | f

1) Shall be of metal enclosed, indoor, floor mounted ana Irec Standing type.

2 AR frames and 1030 bearing members shall be fabricated using mid steel stnuc.

tural sections o¢ pressed and shaped oold rolfled sheet sieel of thickness not
tess than 2m. ‘

3J) Frame shall be enclosed in cold rolied shect steef of thickness aot less than
1.6mm Dooss and covers shah also be of cold rolled sheet steel of thickness
nollessman16mstsﬂcnetsshalbepmmdedwhotmma¢y Remov.
able gland piates of thickness 3Imm (hollcold folled sheet sicef) or 4 mm
(non-magnetic material) shall be provided for all panels.

T3t ¥ "

4)

Al swichboardsipancis shal be of dust and vermia prool. AR asouts shall have

tions.

a)

t) Completcly enclosed swiichgear companments (one for each cucun
housing circuit xeakers, molor starter or switchduse feoder).

©) Companment tor cable alicy o« cable box for power and control cables

in case of cable box. they shall be Segregalod with complete shuoud-
ng focr individual focders at the rear for direct teamination of cables.

For cabic conncction 10 cwcuil treaker, 8 scpadalelly enclosed cable
comparnment shall also be acceptadle.

c Companment {or relays and other contfol devices associaved wiih 3
otcuit breaker, whorever necessary.

] The switchboardm/MCC/O0s of 1600A & above ratng shall be ol DOP

1742 & of IP52 for less than 1G00A raling

[+)] Al 415V swichgears MCCs, AC & DC distnbution Doards ez, shab Le
panicd by powder coatng process  Paint shade shall be a5 intlows

e
-~ Nhrean

aAas mewm= == =7

[
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o L LTLTLTLTLUT v,

10)

1)

12)

13)

[0} Front & Back : RAL 9002
{d) Exireme ond covers : RAL 5012
?
Busbars shall be of high conducuvity alurmnium afioy of copper.

Minimum air dearance in air botween phases and phase-earth shal be 25 nwm
tor busbars and cable terminations. Foc all olther components, the Claarances
shall be at least 10mm. Wherever abgve is nol possible except for horizontal
and vertical busbars, insulavon shall be provided by anti tracking sleewng o
bamers. However lor honzontal and venical busbars, ciéarances spedified above
shall be maintained even when busbars are insulated/sieeved. In case of OC
OBs/ luse boards, the busbar system shall be insulaled or physically segre-
‘galed with bamiers 10 provent iMerpole shot Cecuit.
' d

Busbar insulators shat be of track-resistant high strength non-hygro-scopic, non-
combustible type and suitable 1o withstand siresses due 1o overwoltages and
short circuit currerd. insulatlors and barrier of wllammable material such as
Hylam shafl nol be accepled.

All types of relays and limer shall be 1o Employer’s appraval. They
shall be Rush mounied with comnections fror dnhd shall have transparent
& dust light cover, removable rom front, drawout construcuon for easy

shall be provided for signals o

The switchgears/MCC shall be-desined to offer adequate level of salety o
Wmmmmﬂ%“ummbmmm
the Gve Pan 10 avoid accidedts Wng Sevice a5 well BS Mainienance period.

insteuction plate suitable for ‘wafi mounting shall be provided for each
switchgear/MCC room discribing various sale operaling procedure/salety precau-
tions for safe operation and maimenance of swilchgead™MCC,

All cunent and voltago transfonmers as required for metervg & prolection Sped-
lied shall be complelely encapsutated. cast resin insulaled type. incomers from
wransioaners shall have CTs for wansforner REF protection. All cument and vol-
age transformers as required for meterng and prolection specified shal be com-
piotely encapsulated, cast resin insulated type. Incomers {rom wansformers

shall have CTs for wansformer restrcied canh fautt proteclion The accuracy
shali be as tohows:

viv L LU v uuvuu

KR

Cls PTg
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CLAUSE NO. LT SWITCHGEAR

{ndicating famps shall be_d;:sler LED type.

[]
20% spare ieeders of each type & mting used in the MCC withaminim:mone(f)
number on each bus section shat be provided.

TYPE TESTS

(a) Al equipments 1o be supplied shall be of type tested quality. The Contractor
shall submit for Owner’s approval the ceports of aft the type tests as listed in
this specification and carried out within {ast five years from the dato of bid
opening. These reports shouki be for the tests conducted on the equipment
similar 10 those proposed 10 be suppled under this contract and the test(s)

should have been elther conducted 8l an independont laboraiory of should have
been witnessed by a client.

) In case the Coniracior Is not able 10 submit report of the type tests) con-
ducted within tast five yoars om tho date ol bid opening. of in caso the type
mm«s’a&MMhummwﬁamW the
medmmm},&mmdmwm
Owmer and submit the repons for approval. - "

{©) Mwmmmswﬁmwmm
shal be caied ouL Chames for these, sl be '‘deemed to be lncluded in the
equipment price.

1.00 L. T. SWITCHGEAR

}3 WMWNMwwW rating of LY. Switchgear, MCC panct
| and distibution boands shall be subinkied
l’ @  Shod ime withsisad 105t with Goull troaker mounted inside #ho swilchgear
) panel.
I3 ) Temperature nise fest.
e €©)  Type H* Shon ciroult co-ornation test for any threc ratings of MCC module
i 3 as selecled by tho Employer.
5| I b et s S e cari o on oo
2 (e Degrec of protection tests
-
-
-
-
3 _ —— S
-*cr
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GENERAL TECHNICAL REQUIREMENTS PE-55-999-506-E101
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(Frgz ) [TITLE : SPECIFICATION NO.
GENERAL TECHNICAL REQUIREMENTS PE-SS-999-506-E101
H [l VOLUME NO. :  II-B
FOR SECTION . D

REV NO. : 00 DATE :28.01.10
SHEET : 1 OF 4

LY MOTORS

1.0 INTENT OF SPECIFIATION
The specification covers the design, materials, constructional features, manufacture, inspection and
testing at manufacturer’s work, and packing of Low voltage (LV) squirrel cage induction motors
along with all accessories for driving auxiliaries in thermal power station.
Motors having a voltage rating of below 1000V are referred to as low voltage (L V) motors.

2.0 CODES AND STANDARDS

Motors shall fully comply with latest edition, including all amendments and revision, of following
codes and standards:

1S:325 Three phase Induction motors

IS : 900 Code of practice for installation and maintenance of induction motors

IS: 996 Single phase small AC and universal motors

IS: 4722 Rotating Electrical machines

IS: 4691 Degree of Protection provided by enclosures for rotating electrical machines

IS: 4728 Terminal marking and direction of rotation rotating electrical machines

IS: 1231 Dimensions of three phase foot mounted induction motors

IS: 8789 Values of performance characteristics for three phase induction motors

IS: 13555 Guide for selection and application of 3-phase A.C. induction motors for
different types of driven equipment

IS: 2148 Flame proof enclosures for electrical appliance

IS: 5571 Guide for selection of electrical equipment for hazardous areas

IS: 12824 Type of duty and classes of rating assigned

IS: 12802 Temperature rise measurement ofr rotating electrical machnines

IS: 12065 Permissible limits of noise level for rotating electrical machines

IS: 12075 Mechnical vibration of rotatinf electrical machines

In case of imported motors, motors as per IEC-34 shall also be acceptable.
3.0 DESIGN REQUIREMENTS

3.1 Motors and accessories shall be designed to operate satisfactorily under conditions specified in data
sheet-A and Project Information, including voltage & frequency variation of supply system as defined
in Data sheet-A

3.2 Motors shall be continuously rated at the design ambient temperature specified in Data Sheet-A and
other site conditions specified under Project Information
Motor ratings shall have at least a 15% margin over the continuous maximum demand of the driven
equipment, under entire operating range including voltage & frequency variation specified above.

33 Starting Requirements

3.3.1 Motor characteristics such as speed, starting torque, break away torque and starting time shall be
properly co-ordinated with the requirements of driven equipment. The accelerating torque at any
speed with the minimum starting voltage shall be at least 10% higher than that of the driven
equipment.

3.3.2 Motors shall be capable of starting and accelerating the load with direct on line starting without

exceeding acceptable winding temperature.

29
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333

3.5.1

4.0

4.1

4.2

The limiting value of voltage at rated frequency under which a motor will successfully start and
accelerate to rated speed with load shall be taken to be a constant value as per Data Sheet - A during
the starting period of motors.

The following frequency of starts shall apply

i) Two starts in succession with the motor being initially at a temperature not exceeding the
rated load temperature.

ii) Three equally spread starts in an hour the motor being initially at a temperature not exceeding
the rated load operating temperature. (not to be repeated in the second successive hour)

iii) Motors for coal conveyor and coal crusher application shall be suitable fro three consecutive
hot starts followed by one hour interval with maximum twenty starts per day and shall be
sutable fro mimimum 20,000 starts during the life time of the motor

Running Requirements

Motors shall run satisfactorily at a supply voltage of 75% of rated voltage for 5 minutes with full load
without injurious heating to the motor.

Motor shall not stall due to voltage dip in the system causing momentary drop in voltage upto 70% of
the rated voltage for duration of 2 secs.

Stress During bus Transfer

Motors shall withstand the voltage, heavy inrush transient current, mechnical and torque stress
developed due to the application of 150% of the rated voltage for at least 1 sec. caused due to vector
difference between the motor residual voltage and the incoming supply voltage during occasional

auto bus transfer.

Motor and driven equipment shafts shall be adequately sized to satisfactorily withstand transient
torque under above condition.

Maximum noise level measured at distance of 1.0 metres from the outline of motor shall not exceed
the values specified in IS 12065.

The max. vibration velocity or double amplitude of motors vibration as measured at motor bearings
shall be within the limits specified in IS: 12075.

CONSTRUCTIONAL FEATURES
Indoor motors shall conform to degree of protection IP: 54 as per IS: 4691. Outdoor or semi-indoor
motors shall conform to degree of protection IP: 55 as per IS: 4691and shall be of weather-proof

construction. Outdoor motors shall be installed under a suitable canopy

Motors upto 160KW shall have Totally Enclosed Fan Cooled (TEFC) enclosures, the method of
cooling conforming to IC-0141 or IC-0151 of IS: 6362.

Motors rated above 160 KW shall be Closed Air Circuit Air (CACA) cooled

Motors shall be designed with cooling fans suitable for both directions of rotation.

90
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4.4.

4.5

4.6

4.7

47.1

4.7.2

473

4.7.4

475

4.7.6

477

4.7.8.

47.9

4.8

Motors shall not be provided with any electric or pneumatic operated external fan for cooling the
motors.

Frames shall be designed to avoid collection of moisture and all enclosures shall be provided with
facility for drainage at the lowest point.

In case Class ‘F’ insulation is provided for LV motors, temperature rise shall be limited to the limits
applicable to Class ‘B’ insulation.

In case of continuous operation at extreme voltage limits the temperature limits specified in table-1 of
1S:325 shall not exceed by more than 10°C.

Terminals and Terminal Boxes

Terminals, terminal leads, terminal boxes, windings tails and associated equipment shall be suitable
for connection to a supply system having a short circuit level, specified in the Data Sheet-A.

Unless otherwise statedin Data Sheet-A, motors of rating 110 kW and above will be controlled by
circuit breaker and below 110 kW by switch fuse-contactor. The terminal box of motors shall be
designed for the fault current mentioned in data sheet “A”.

Unless otherwise specified or approved, phase terminal boxes of horizontal motors shall be
positioned on the left hand side of the motor when viewed from the non-driving end.

Connections shall be such that when the supply leads R, Y & B are connected to motor terminals A B
& Cor U, V & W respectively, motor shall rotate in an anticlockwise direction when viewed from the
non-driving end. Where such motors require clockwise rotation, the supply leads R, Y, B will be
connected to motor terminals A, C, B or V W & V respectively.

Permanently attached diagram and instruction plate made preferably of stainless steel shall be
mounted inside terminal box cover giving the connection diagram for the desired direction of rotation
and reverse rotation.

Motor terminals and terminal leads shall be fully insulated with no bar live parts. Adequate space
shall be available inside the terminal box so that no difficulty is encountered for terminating the cable
specified in Data Sheet-A.

Degree of protection for terminal boxes shall be IP 55 as per IS 4691.

Separate terminal boxes shall be provided for space heaters.. If this is not possible in case of LV
motors, the space heater terminals shall be adequately segregated from the main terminals in the main
terminal box. Detachable gland plates with double compression brass glands shall be provided in
terminal boxes.

Phase terminal boxes shall be suitable for 360 degree of rotation in steps of 90 degree for LV motors.

Cable glands and cable lugs as per cable sizes specified in Data Sheet-A shall be included. Cable lugs
shall be of tinned Copper, crimping type.

Two separate earthing terminals suitable for connecting G.I. or MS strip grounding conductor of size
given in Data Sheet-A shall be provided on opposite sides of motor frame. Each terminal box shall
have a grounding terminal.
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General
Motors provided for similar drives shall be interchangeable.
Suitable foundation bolts are to be supplied alongwith the motors.

Motors shall be provided with eye bolts, or other means to facilitate safe lifting if the weight is
20K gs. and above.

Necessary fitments and accessories shall be provided on motors in accordance with the latest Indian
Electricity rules 1956.

All motors rated above 30 kW shall be provided with space heaters to maintain the motor internal air
temperature above the dew point. Unless otherwise specified, space heaters shall be suitable for a
supply of 240V AC, single phase, 50 Hz.

Name plate with all particulars as per IS: 325 shall be provided

Unless otherwise specified, the colour of finish shall be grey to Shade No. 631 and 632 as per IS:5 for
motors installed indoor and outdoor respectively. The paint shall be epoxy based and shall be suitable
for withstanding specified site conditions.

INSPECTION AND TESTING

All materials, components and equipments covered under this specification shall be procured,
manufactured, as per the BHEL standard quality plan No. PED-506-00-Q-006/0 and PED-506-00-Q-
007/2 enclosed with this specification and which shall be complied.

LV motors of type-tested design shall be provided. Valid type test reports not more than 5 year shall
be furnished. In the absence of these, type tests shall have to be conducted by manufacturer without
any commercial implication to purchaser.

All motors shall be subjected to routine tests as per IS: 325 and as per BHEL standard quality plan.

Motors shall also be subjected to additional tests, if any, as mentioned in Data Sheet A.

DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT

a) OGA drawing showing the position of terminal boxes, earthing connections etc.
b) Arrangement drawing of terminal boxes.
c) Characteristic curves:

(To be given for motor above 55 kW unless otherwise specified in Data Sheet).

i) Current vs. time at rated voltage and minimum starting voltage.
ii) Speed vs. time at rated voltage and minimum starting voltage.
iii) Torque vs. speed at rated voltage and minimum voltage.

For the motors with solid coupling the above curves i), i), ii) to be furnished for the
motors coupled with driven equipment. In case motor is coupled with mechanical
equipment by fluid coupling, the above curves shall be furnished with and without
coupling.

iv) Thermal withstand curve under hot and cold conditions at rated
voltage and max. permissible voltage.
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CLAUSE NO. TECHNICAL REQUIREMENTS

LT POWER CABLES
1.00.00 CODES & STANDARDS
1.01.00 All standards, specifications and codes of practice referred to herein shall be the

latest editions including all applicable official amendments and revisions. in case of
conflict between this specificalion and those (IS : codes, standards, elc.) referred to
herein, the former shall prevail. All the cables shall conform to the requirements of
the following standards and codes:

1S :1554 -1 PVC insulated (heavy duty) electric cables for working
voltages upto and inciuding 1100V.

1S : 3961 Recommended current ratings for cables

IS : 3975 Low carbon galvanised steel wires, formed wires and tapes

for armouring of cables.
1S : 5831 PVC insulation and sheath of electrical cables.

18:7098 (Part -1}  Cross linked polyethylene insulated PVC sheathed cables for
working voltages upto and including 1100V.

1S : 8130 Conductors for insulated electrical cables and flexible cords.
1S : 10418 Specification for drums for electric cables.
1S ;1081 Methods of tests for cables.

ASTM-D -2843 Standard test method for density of smoke from the burning
or decomposition of plastics.

IEC-754 Tests on gases evolved during combustion of electric
(Part-1} cables.
1IEC-332 Tests on electric cables under fire conditions. Part-3: Tests

on bunched wires or cables (Category-B).

LARA STPP, STAGE (2X800 MW)

DARLWPALL STPP, STAGE- {2XB00 MW) TECHNICAL SPECIFICATION
GAIMARA STPP, STAGEH [2X800 MW) SECTION-VI e aes 1ors
KUDG! STPP, STAGE (X800 MW) PART.8 T
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TECHNICAL REQUIREMENTS ,

2.00.00

2.01.00

2.02.00

2.03.00

2.04.00

2.05.00

2.06.00

TECHNICAL REQUIREMENTS

The cables shall be suitable for laying on racks, in ducts, trenches, conduits and
under ground buried installation with chances of flooding by water.

Cabies shall be fiame retardant, low smoke (FRLS) type designed to withstand all
mechanical, electrical and thermal stresses developed under steady state and
transient operating conditions as specified elsewhere in this specification.

Afluminium conductor used in power cables shall have tensile strength of more than
100 N/ sq.mm. Conductors shall be stranded.

XLPE insulation shall be suitable for a continuous conductor temperature of 90 deg.
C and short circuit conductor temperature of 250 deg C. PVC insulation shall be
suitable for continuous conductor temperature of 70 deg C and short circuit
conductor temperature of 160 deg. C.

The cable cores shall be laid up with fillers between the cores wherever necessary.
It shall not stick to insulation and inner sheath. All the cables, other than singie core
unarmoured cables, shall have distinct extruded PVC inner sheath of black colour as
per 1S : 5831.

For single core armoured cables, armouring shall be of aluminium wires/ formed
wires, For multicore armoured cables, armouring shall be of galvanised steel as
follows :

Calculated nominal dia. Size and Type of armour
of cable under armour

Upto 13 mm 1.4mm dia GS wire
Above 13 & upto 25mm 0.8 mm thick GS formed wire / 1.6 mm dia GS wire
Above 25 & upto 40 mm 0.8mm thick GS formed wire / 2.0mm dia GS wire

Above 40 & upto 55mm 1.4 mm thick GS formed wire /2.5mm dia GS wire

Above 55 & upto 70 mm 1.4mm thick GS formed wire / 3.15mm dia GS wire

Above 70mm 1.4 mm thick GS formed wire / 4.0 mm dia GS wire

LARA STPP, STAGEA (2X300 MW)

DARLIPALI STPP, STAGE 4 (2XB800 NW) TECHNICAL SPECIFICATION
GAJMARA STPP, STAGE (2XB00 MW) SECTION-VI Lﬁ”g::g'g:‘:‘;s ; o“fﬁ
KUDGI STPP, STAGE (IX800 MW) PART-B - L
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2.06.01 The aluminium used for armouring shall be of H4 grade as per 1S: 8130 with
maximum resistivity of 0.028264 ohm mm? per meter at 20 deg C. The sizes of
aluminium armouring shall be same as indicated above for galvanized steet.

2.06.02 The gap between armour wires / formed wires shall not exceed one armour wire /
formed wire space and there shall be no cross over / over-riding of armour wire /
formed wire. The minimum area of coverage of armouring shall be 90%. The
breaking load of armour joint shall not be less than 95% of that of armour wire /
formed wire. Zinc rich paint shall be applied on armour joint surface of G.S.wire/
formed wire.

2.07.00 Outer sheath shall be of PVC as per IS: 5831 & black in colour. tn addition to
meeting all the requirements of Indian standards referred to, outer sheath of all the
cables shali have the following FRLS properties.

(a.) Oxygen index of min. 29 (as per IS 10810 Part-58).
(b.) Acid gas emission of max. 20% (as per IEC-754-1).
(c.) Smoke density rating shall not be more than 60 % (as per ASTMD-2843).

2.08.00 Cores of the cables shall be identified by colouring of insulation. Following colour
scheme shall be adopted:

1 core - Red, Black, Yellow or Blue
.| 2%cxe-  Red&Black
3 core - Red, Yellow & Blue
4 core - Red, Yellow, Blue and Black
2.09.00 For reduced neutral conductors, the core shall be black.
210.00

In addition to manufacturer's identification on cables as per 1S, following marking
shall also be provided over outer sheath.

(a.) Cable size and voltage grade - To be embossed
(b.) Word FRLS' at every 5 metre - To be embossed

{c.) Sequential marking of length of the cable in metres at every one metre
-To be embossed / printed

The embossing shall be progressive, automatic, in line and marking shall be legible
and indelible.

LARA STPP, STAGE- (2X800 MW)
DARLIPAL) STPP, STAGE-! (2X300 MW) TECHNICAL SPECWICATION
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2.12.00

2.13.00

3.00.00

3.01.00

302.00

3.03.00

3.04.00

CLAUSE NO. 38R
TECHNICAL REQUIREMENTS

c Q

2.11.00 All cables shall meet the fire resistance requirement as per Category-B of IEC 332

Part-3.

Allowable tolerances on the overall diameter of the cables shall be +\-2 mm
maximum, over the declared value in the technical data sheets.

In piant repairs to the cables shall not be accepted. Pimples, fish eye, blow holes
etc. are not acceptable.

Cable selection & sizing

LT Power cables shall be sized based on the following considerations:

(a) Rated current of the equipment

(b) The voltage drop in the cable, during motor starting condition, shall be limited
to 10% and during full load running condition, shali be limited to 3% of the
rated voltage

(c) Short circuit withstand capability
This will depend on the feeder type. For a fuse protected circuit, cable should
be sized to withstand the let out energy of the fuse.For breaker controlled
feeder, cable shaill be capable of withstanding the system fault current level
for total breaker tripping time inclusive of retay pickup time.

(d)  The minimum conductor size shall be 6 sagmm for aluminium conductor
cables and 2.5 sqmm for copper conductor cables. The constructional details
of copper conductor cables shall be same as indicated for copper control
cable.

Derating Factors

Derating factors for various conditions of instailations inciuding the following shalt be
considered while selecting the cable sizes:

a) Variation in ambient temperature for cables laid in air
b) Grouping of cables
c) Variation in ground temperature and soil resistivity for buried cables.

Cable lengths shall be considered in such a way that straight through cable joints
are avoided.

Cables shall be armoured type if laid in switchyard area or directly buried.

LARA STPP, STAGE (2X800 MW)
DARLIPALI STPP, STAGE-1{2X800 MW) TECHNICAL SPECIFICATION
GAJMARA STPP, STAGEH (2X800 MW)

SECTION-VI SUB-SECTION-B-3 PAGE

KUDGH STPP, STAGEH (3X800 MW) PART-B LT. POWER CABLES 40F8
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3.05.00

4.00.00

5.00.00

5.00.00

5.01.00

All LT power cables of sizes more than 120 sg.mm. shall be XLPE insulated and
preferable sizes are 1Cx150, 1Cx300, 1Cx630, 3Cx150 & 3Cx240 sq.mm.

CONSTRUCTIONAL FEATURES

(a.) 1.1 KV grade XLPE power cables shall have compacted aluminium
conductor, XLPE insulated, PVC inner sheathed (as applicable), armoured/
unarmoured, FRLS PVC outer sheathed conforming to 15:7098. (Part-1).

(b.} 11KV grade PVC power cables shall have aluminium conductor
(compacted type for sizes above 10 sq.mm), PVC insulated, PVC inner
sheathed, armoured/ unarmoured, FRLS PVC outer sheathed conforming to
15:1554  (Part-l).

CABLE DRUMS

(a) Cables shall be supplied in non retumable wooden or steel drums of heavy
construction. The surface of the drum and the outer most cable fayer shall be
covered with water proof cover. Both the ends of the cables shall be properly
sealed with heat shrinkabie PVC/ rubber caps secured by ‘U’ nails so0 as to
eliminate ingress of water during transportation, storage and erection. Wood
preservative anti-termite treatmen! shall be applied to the entire drum.
Wooden drums shall comply with 1S: 10418.

(b) Each drum shall carry manufacturer's name, purchaser’s name, address and
contract number, item number and type, size and length of cable and net

......... lnformahon shall be attached to the leading end of the cable. An arrow and
suitable accompanying wording shall be marked on one end of the reel
indicating the direction in which it should be rolled.

(c) The standard drum fength for power cables shall not be less than 500
meters. The length per drum shall be subjected o a maximum tolerance of
+/- 5% of the standard drum length. The Employer shall have the option of
rejecting cable drum with shorter lengths. For each size, the vanance of total
quantity, adding all the supplied drum lengths, from the ordered quantity,
shall not exceed +/- 2%.

TYPE TESTS
General
All equipments to be supplied shall be of type tested design. During detailed

engineering, the contractor shall submit for Owner’s approval the reports of all the
type tests as listed in this specification and carried out within last ten years from the

LARA STPP, STAGEA (2XB00 MW)

DARUPALI STPP, STAGE (X800 MW) TECHNICAL SPECIFICATION
GAJMARA STPP, STAGEA (2X800 NW) SECTION- Lﬁ”:.fjg'g::&'s . sfﬁ
KUDG! STPP, STAGEA (3X800 MW) PART8 .
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5.02.00

5.02.01

date of bid opening. These reports should be for the test conducted on the
equipment similar to those proposed to be supplied under this contract and the
test(s) should have been either conducted at an independent laboratory or should
have been witnessed by a client.

However if the contractor is not able to submit report of the type test(s) conducted
within last ten years from the date of bid opening, or in the case of type test repori(s)
are not found to be meeting the specification requirements, the contractor shall
conduct all such tests under this contract at no additional cost to the owner either at
third party lab or in presence of client Jowners representative and submit the reports
for approval.

All acceptance and routine tests as per the specification and relevant standards shall
be carried out. Charges for these shall be deemed to be included in the equipment
price.

The type test reports once approved for any projects shalt be treated as reference.
For subsequent projects of NTPC, an endorsement sheet will be furnished by the
manufacturer confirming similarity and “No design Change”. Minor changes if any
shall be highlighted on the endorsement sheet.

Type Tests

The reports for the following type tests shall be submitted for one size each of
LT XLPE and LT PVC Power cables. Size shall be decided by the employer during
detailed engineering :

S.No. Type test Remarks

For Conductor
1. Resistance test
2. Tensile test For circular non-compacted

conductors only

3. Wrapping test For circular non-compacted
only
For Armour Wires/ Formed Wires
4, Measurement of Dimensions
5. Tensite Test
6. Elongation test
LARA STPP, STAGE- {2XB00 NIWY)
DARLIPALI STPP, STAGE- {2X800 N'W) TECHNICAL SPECIFICATION
GAJMARA STPP, STAGE- (2XB00 MW) SECTION.VI Lﬁ“m}"éms :’ Q:’f
KUDGI STPP, STAGE- (3X800 MW) PART-8 -
STEAM TURBINE GENERATOR PACKAGE
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10(a)

10(b)

12.

13.

14.

16.

17.

18.

19.

20.
21.

22.

23.

Torsion test

Wrapping test

Resistance test

Mass of zinc coating test

Uniformity of zinc coating

Adhesion test

For round wires only

For aluminium wires /
formed wires only.

For GS Formed wires/wires
only

For GS Formed wires /wires
only

For GS Formed wires/wires
only

For PVC/XLPE insulation & PVC Sheath

Test for thickness

Tensile strength & elongation
tests

Ageing in air oven

Loss of mass test

""Hot deformation'test” T

Heat shock test

Shrinkage test

Themal stability test

Hot set test
Water absorption test

Oxygen index test

Smoke density test

before ageing and after ageing

For PVC insulation and sheath

only

For PVC insulation and sheath
only

For PVC insulation and sheath
only

For PVC insulation and sheath
onfy

For XLPE insulation only
For XLPE insulation only

For outer sheath only

For outer sheath only

LARA STPP, STAGEA (2X800 Mw)

DARLIPALI STPP, STAGE-} (2XB00 MW) TECHNICAL SPECIFICATION
GAJMARA STPP, STAGE. (2X800 MW) SECTION-VI
KUDGI STPP, STAGE-} (3X800 MW) PART-B
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CLAUSE NO. TECHNICAL REQUIREMENTS lg,rag":'
24. Acid gas generation test For outer sheath only
For completed cables
25, Insulation resistance test
(Volume resistivity method)
26. High voltage test
27. Flammability test as per IEC-332 Part-3 (Category-B)
5.02.02 Acceptance Tests (as per QA table)
5.02.03 Routine Tests (as per QA table)

LARA STPP, STAGE (2X800 MW)
DARLIPALI STPP, STAGEH {2X800 MW} TECHNICAL SPECIFICATION
GAIMARA STPP, STAGE- (2X800 MW) SECTION-VI R '&Gﬁ
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CLAUSE NO. oA dda
TECHNICAL REQUIREMENTS NTPC
LT CONTROL CABLES
1.00.00 CODES & STANDARDS
1.01.00 All standards, specifications and codes of practice referred to herein shall be the
\atest editions including all applicable official amendments and revisions. In case of
conflict between this specification and those (IS : codes, standards, etc.) referred to
herein, the former shall prevail. Al the cables shall conform to the requirements of
the following standards and codes :
1S 11554 - | PVC insulated (heavy duty) electric cables for working
voltages upto and including 1100V.
1S : 3961 Recommended current ratings for cables
1S : 3975 Low carbon galvanised steel wires, formed wire and
tapes for armouring of cables.
1S 1 4905 Methods for random sampling.
1S : 5831 PVC insulation and sheath of electrical cables.
1S : 8130 Conductors for insulated electrical cables and flexible
cords.
1S : 10418 Specification for drums for electric cables.
1S:10810 ** Methods of tests for cables.
ASTM-D -2843 Standard test method for density of smoke from the
buming or decomposition of plastics.
IEC-754 (Part-1) Test on gases evolved during combustion of electric
cables.
IEC -332 / Tests on Electric cables under fire conditions
Part-3 : Tests on bunched wires or cables (category -
B8)
2.00.00 TECHNICAL REQUIREMENTS
2.01.00 The cables shall be suitable for laying on racks, in ducts, trenches, conduits and

under ground burried installation with chances of flooding by water.

LARA STPP, STAGE (2X300 MWY)
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TECHNICAL REQUIREMENTS

2.02.00 Cables shall be flame retardant, low smoke (FRLS) type designed to withstand all
mechanical, electrical and thermal stresses develop under steady state and transient
operating conditions as specified elsewhere in this specification.

2.03.00 Conductor of control cables shall be made of multi stranded, plain annealed copper.

2.04.00 PVC insulation shalf be suitable for continuous conductor temperature of 70 deg C
and short circuit conductor temperature of 160 deg. C.

2.05.00 The cable cores shall be laid up with fillers between the cores wherever necessary.
it shall not stick to insulation and inner sheath. All the cables, other than single core
unarmoured cables, shall have distinct extruded PVC inner sheath of black colour
as per IS : 5831.

2.06.00 For multicore armoured cables, the armouring shail be of galvanised steel as
follows :-

Calculated nominal dia Size and Type of armour
of cable under armour
1) Upto 13 mm -1.4mm dia GS wire
2) Above 13 upto 25 mm 0.8 mm thick GS formed wire /

1.6 mmdia GS wire
3) Above 25 upto 40 mm 0.8mm thick GS formed wire /

.. 20mmdia GSwire

4) Above 40 upto 55mm 1.4 mm thick GS formed wire/

2.5mm dia GS wire
5) Above 55 upto 70 mm 1.4mm thick GS formed wire /

3.15mm dia GS wire
6) Above 70mm 1.4 mm thick GS formed wire /

4.0 mm dia GS wire
The gap between armour wire / formed wire shall not exceed one armour wire /
formed wire space and there shall be no cross over / over-riding of armour wire./
formed wire. The minimum area of coverage of armouring shall be 90%. The
breaking load of armour joint shall not be less than 95% of that of armour wire /
formed wire. Zinc rich paint shall be applied on armour joint surface.

2.07.00 Outer sheath shall be of PVC(grade as applicable) and grey in colour . In addition to

meeting all the requirements of Indian standards referred to, outer sheath of all the
cables shall have the following FRLS properties.

LARA STPP, STAGE (2X800 MW)
DARLIPALI STPP, STAGE {2X800 MW) TECHMCAL SPECIFICATION
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TECHNICAL REQUIREMENTS wdad

2.08.00

2.09.00

2.10.00

{a) Oxygen index of min. 29 {As per 1S:10810 (part-58))
(b) Acid gas emission of max. 20% (As per IEC-754-).

{c) Smoke density rating shall not be more than 60% during Smoke Density Test
as per ASTMD-2843.

Cores of the cables of upto 5 cores shall be identified by colouring of insulation.
Following colour scheme shall be adopted.

1 core - Red, Black, Yellow or Blue

2 core - Red & Black

3 core - Red, Yellow & Blue

4 core - Red, Yellow, Blue and Black

5 core - Red, Yellow, Blue, Black and Grey

For cables having more than 5 cores, core identification shall be done by numbering
the insulation of cores sequentially, starting by number 1 in the inner layer (e.g. say
for 10 core cable, core numbering shall be from 1 to 10). The number shall be
printed in Hindu-Arabic numerals on the outer surfaces of the cores. All the
numbers shall be of the same colour, which shall contrast with the colour of
insulation. The colour of insulation for all the cores shal! be grey only. The numerals
shall be legible and indelible. The numbers shall be repeated at regular intervals
along the core, consecutive rurmbers beinyg inverted In relation to each other. When
the number is a single numeral, a dash shall be placed under neath it. if the number
consists of two numerals, these shall be disposed one below the other and a dash
placed below the lower numeral. The spacing between consecuture numbers shalt
not exceed 50 mm.

In addition to manufacturer's identification on cables as per IS, following marking
shalf also be provided over outer sheath :

(a) Cable size and voltage grade - To be embossed
(b) Word ‘FRLS' at every 5 metre - To be embossed

(c) Sequential marking of length of the cable in metres at every one metre. -
To be embossed / printed.

The embossing / printing shall be progressive, automatic, in line and marking shall
be legible and indelible.

LARA STPP, STAGE- (2X800 MW)

DARLUIPALI STPP, STAGE- (2X800 M) TECHMCAL SPECIFICATION
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TECHNICAL REQUIREMENTS
2.11.00 All cables shall meet the fire resistance requirement as per Category-B of IEC 332
Part -3.
2.12.00 Allowable tolerances on the overall diameter of the cables shall be +\-2 mm
maximum over the declared value in the technical data sheets.
2.13.00 In plant repairs to the cables shall not be accepted. Pimples, fish eye, blow holes
etc. are not acceptable.
2.14.00 Cable selection & sizing
2.14.01 LT Control cables shall be sized based on the following considerations:
(a) Rated current of the equipment
(b) The voltage drop in the cable, during motor starting condition, shall be limited
fo 10% and during full load running condition, shall be limited to 3% of the
rated voltage
() Short circuit withstand capability
This will depend on the feeder type. For a fuse protected circuit, cable should
be sized to withstand the fet out energy of the fuse.For breaker controlied
feeder, cable shall be capable of withstanding the system fault current level
for total breaker tripping time inclusive of relay pickup time.
{d) The minimum size of conductor shall be 1.5 sgqmm
2.14.02 Derating Factors
Derating factors for various conditions of installations including the following shall be
considered while selecting the cable sizes:
a) Variation in ambient temperature for cables laid in air
b) Grouping of cables
c) Variation in ground temperature and soil resistivity for buried cables.
2.14.03 Cable lengths shall be considered in such a way that straight through cable joints
are avoided.
2.14.04 Cables shall be armoured type if laid in switchyard area or directly buried.
LARA STPP, STAGE- (2X800 MW)
DARLIPALI STPP, STAGE- (2X800 MW) TECHMICAL SPECIFICATION SUB-SECTION.B84 PAGE
GAIMARA STPP_ STAGE- (2X800 SECTION-VI
KUDOI STPP, STAGEA {3ut0 M) PART-B LT. CONTROL CABLES 40f7
STEAM TURBINE GENERATOR PACKAGE
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CLAUSE NO.

TECHNICAL REQUIREMENTS aed

3.00.00

3.01.00

3.02.00

4.00.00

4.01.00

CONSTRUCTIONAL FEATURES
1.1 KV Grade Control Cables

Control Cables shall have stranded copper conductor muiticore PVC insulated, PVC
inner-sheathed, armoured / unarmoured, PVC outer-sheathed conforming to
15:1554. (Part-1).

Cable Drums

(a) Cables shall be supplied in non returnable wooden or steel drums of heavy
construction. The surface of the drurn and the outer most cable layer shall be
covered with water proof layer. Both the ends of the cables shall be properly
sealed with heat shrinkable PVC/ rubber caps secured by *U’ nails so as to
eliminate ingress of water during transportation, storage and erection. Wood
preservative anti-termite treatment shall be applied to the entire drum.
Wooden drumns shall comply with IS : 10418,

(b) Each drum shall carry manufacturer's name, purchaser's name, address and
contract number, item number and type, size and length of cable and net
gross weight stencilled on both the sides of the drum. A tag containing same
information shall be attached to the leading end of the cable. An arrow and
suitable accompanying wording shall be marked on one end of the reel
indicating the direction in which it should be rolled.

(c.) The standard drum length for control cables shall not be less than 1000
of +- 5% of the standard drum length. The Employer shall have the option
of rejecting cable drums with shorter lengths. For each size, the variance
of total quantity, adding all the supplied drum lengths, from the ordered
quantity, shall not exceed +/- 2%.

TESTS
GENERAL

All equipments to be supplied shall be of type tested design. During detailed
engineering, the contractor shall submit for Owner's approval the reports of all the
type tests as listed in this specification and carried out within last ten years from the
date of bid opening. These reports should be for the test conducted on the
equipment similar to those proposed to be supplied under this contract and the
test(s) should have been either conducted at an independent laboratory or should
have been witnessed by a client.

LARA STPP, STAGE- {2X800 MW)

DARLIPALI STPP, STAGE (2800 NW) TECHNICAL SPECIFICATION
GAJMARA STPP, STAGEH {2X800 MW) SECTION-VI U"“é%‘ﬁ.fgg{o&g& . : 3?5
KUDGI STPP, STAGEH (3X800 MW) PART-B -

STEAM TURBINE GENERATOR PACKAGE
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-




CLAUSE NO.

TECHNICAL REQUIREMENTS ”NWJT'P“G

4.02.00

4.02.00

However if the contractor is not able to submit report of the type test(s) conducted
within 1ast ten years from the date of bid opening, or in the case of type test report(s)
are not found to be meeting the specification requirements, the contractor shall
conduct all such tests under this contract at no additional cost to the owner either at
third party lab or in presence of client Jowners representative and submit the reports
for approval.

All acceptance and routine tests as per the specification and relevant standards shall
be carmied out. Charges for these shall be deemed to be included in the equipment
price.

The type test reports once approved for any projects shall be treated as reference.
For subsequent projects of NTPC, an endorsement sheet will be furnished by the
manufacturer confirming similarity and “No design Change™. Minor changes if any
shall be highlighted on the endorsement sheet.

TYPE TESTS:

The Type tests reports for the following shall be submitted for one size of LT
control cable :

S. No. Type Test Remarks
a) For Conductor
1. Resistance test
b) For Armour Wires / Formed wires
2. Measurement of Dimensions
3 Tensile Test
4. Elongation test
5. Torsion test For round wire only
6.  Winding test For Formed wires
7. Resistance test
8. Zinc Coating test For G.S. conductors only.
c) For PVC insutation & PVC Sheath

9. Test for thickness

LARA STPP, STAGE- (2X300 MW)
DARLIPAL] STPP, STAGE (2X8300 MW) TECHNICAL SPECIFICATION
GAJMARA STPP, STAGE-! {2X800 MW) SECTION-VI

KUDGI STPP, STAGE {3XB00 MV} PART-8

STEAM TURBINE GENERATOR PACKAGE

SUB-SECTION-84 PAGE
LT. CONTROL CABLES 6OFT
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CLAUSE NO. TECHNICAL REQUIREMENTS lﬂggg
10.  Tensile strength and
elongation test before
ageing and after ageing
11.  Ageing in air oven
12.  Loss of mass test For PVC insulation and sheath only
13.  Hot deformation test For PVC insulation and sheath only
14. Heat shock test For PVC insulation and sheath only
15.  Shrinkage test
16.  Thermal stability test For PVC insulation and sheath only
17.  Oxygen index test For outer sheath only
18. Smoke density test For outer sheath only
19.  Acid gas generation test For outer sheath only
d) For completed cables
20. Insulation resistance test
(Volume resistivity method)
21. High voltage test
23.  Flammability test as per
IEC - 332 Part-3 (Category-B)
4.02.02 Acceptance Tests (as per QA table)
4.03.00 Routine Tests (as per QA table)

LARA STPP, STAGE-] (2X800 MW)

DARLIPALL STPP, STAGE-) (2X(800 Mv) TECHNICAL SPECIFICATION

GAJMARA STPP, STAGE- {2X800 Mw)
KUDGI STPP, STAGE- (31800
STEAM TURBINE GENERATOR PACKAGE

SECTION-VI
PART-8

SUB-SECTION-B4 PAGE
LT. CONTROL CABLES TOF?

I 315
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TITLE
(75 o ]

HifH

MOTOR

DATA SHEET - C

SPECIFICATION NO.

VOLUME B

SECTION D

REV NO.00 DATE 28.01.10

SHEET 1 OF 2

S. Description

Data to be filled by successful
bidder

A. General

|

—

Manufacturer & country of origin

Motor type

Type of starting

Name of the equipment driven by motor & Quantity

Maximum Power requirement of driven equipment

Rated speed of Driven Equipment

Design ambient temperature

| N o] v & W]

Design and Performance Data

[

Frame size & type designation

Type of duty

Rated Voltage

Permissible variation for

a | Voltage

b | Frequency

¢) | Combined voltage & frequency

Rated output at design ambient temp (by resistance method)

O 0| N| & | & W N

Synchronous speed & Rated slip

—
(=

Minimum permissible starting voltage

—
—

Starting time in sec with mechanism coupled

—
N

a) At rated voltage

o
w

b) At min starting voltage

—
E~S

Locked rotor current as percentage of FLC (including IS tolerance)

e
w

Torque

a) Starting

b) Maximum

16 Permissible temp rise at rated output over ambient temp & method

17 Noise level at 1.0 m (dB

18 Amplitude of vibration

19 Efficiency & P.F. at rated voltage & frequency

a) At 100% load

¢) At 75% load

NAME OF VENDOR

NAME SIGNATURE DATE

REV.

SEAL




TITLE

MOTOR

DATA SHEET -C

SPECIFICATION NO.

VOLUME nB

SECTION D

REV NO. 00 DATE 28.01.10

SHEET 2 OF 2

S. Description Data to be filled by successful
No. bidder
c) At starting
C. Constructional Features
1 Method of connection of motor driven equipment
2 Applicable Standard
3 DOP of Enclosure
4 Method of cooling
5 Class of insulation
6 Main terminal box
a) Type
b) Power Cable details (Conductor, size, armour/unarmour)
¢) Cable Gland & lugs details (Size, type & material)
d) Permissible Fault level ( kArms & duration in sec)
7 Space heater details (Voltage & watts)
8 Flame proof motor details (if applicable)
a) Enclosure
b) suitability for hazardous area
i | Zone o/1/1I
it | Group IHA/IIB/IIC
9 No. of Stator winding
10 Winding connection
11 Kind of rotor winding
12 Kind of bearings
13 Direction of rotation when viewed from NDE
14 Paint Shade & type
15 Net weight of motor
16 Outline mounting drawing No (To be enclosed as annexure)
D. Characteristic curves/ drawings
(To be enclosed for motors of rating > 55K W)
a) Torque speed characteristic
b) Thermal withstand characteristic
c) Current vs time
d) Speed vs time
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL

/10
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TITLE : TECHNICAL SPECIFICATION

SPEC. NO. PE-TS-394-165-N002

ﬁm FOR VOLUME : B
HH[ I | SELF CLEANING STRAINERS (SCS) SECTION: D
REV.NO. 0 | DATE : 30.06.14
SHEET 1of 1
SECTION D3

STANDARD TECHNICAL SPECIFICATION

FOR

C&I SYSTEMS

/13



FORM NO. PEM-6666-0

i or7

HifH

DATA SHEET FOR
PRESSURE / DIFFERENTIAL PRESSURE GAUGE

SPECIFICATION NO.:

VOLUME

SECTION

REV. NO. [ DATE:
SHEET OF 2

Data Sheet No.: PE-DC-999-145-1026-A

TECHNICAL REQUIREMENTS FOR PRESSURE / DIFFERENTIAL

PRESSURE GAUGE TO BE FILLED-UP /CONFIRMED
BY BIDDER
{TO BE FILLED BY PURCHASER)
GENERAL MANUFACTURER
MODEL NUMBER
O BOURDON [ DIAPHRAGM
TECHNICAL SENSING ELEMENT (BOURDON FOR HIGH PRESS AND DIAPHRAGM
FOR LOW PRESS APPLICATION)
SENSING ELEMENT — AISI 316 SS
MATERIAL MOVEMENT - AlSI 304 SS
CASING-B DIECASTAL O SS
CLASS: RIP-55 DOIP-65 [OEXPLPROOF
ENCL E
OSUR PAINT: B ENAMEL O EPOXY
SIZE: 150 MM
DIAL COLOR: WHITE NUMERALS: BLACK
SCALE: LINEAR, 270° ARC GRADUATED IN
METRIC UNITS
-
CASE COLOUR : BLACK
SPAN/ ZERO ADJUSTMENT INT. MICRO SCREW
SHOULD COVER 125% OF OPRATING
RANGE SELECTION PARAMETER
OVER RANGE PROTECTION 1.5 TIMES OF FSD
BLOW OUT DISC REQUIRED
SWITCHING FACILITY (IF APPLICABLE) | NOT REQUIRED
TYPE O MICRO SWITCH O OTHER
NO. / TYPE OF CONTACTS 2 NOS. SPDT
CONTACT RATING 5A 230V AC, 0.25A 220V DC
SETTING RANGE FIELD ADJUSTABLE OVER FULL RANGE
REPEATABILITY + 1% OF FSR
POWER SUPPLY O230VAC 0110V AC
PERFORMANCE | ACCURACY +1% OR BETTER OF FULL SCALE DEFLECTION
OM20x1.5M) B% NPT (M) D% NPT (F)
CONNECTION PROCESS O OTHER
LOCATION BOTTOM
ACCESSORIES | NAME PLATE / METAL TAG ss
SIPHON FOR STEAM, SNUBBER FOR PUMP
OTHER DISCHARGE, CHEMICAL SEAL DIAPHRAGM FOR
CORROSSIVE, OIL SERVICES and SLURRY
APPLICATION TO BE PROVIDED
OTHER INSTRUMENT LIST COMPRISING OF TAG NO.,
REQUIREMENT | INSTRUMENT LIST SERVICE, DESIGN/OPERATING PRESSURE &
TEMPERATURE TO BE ATTACHED
QUALITY
REQUIREMENT | CHECKUIST FOR PGIDPG REFER CHECK LIST NO PE-CL-999-145-1 026-0

NOTE - Wherever capillary is applicable, length of the capillary shall be 5 metres.J

114~




FORM NO. PEM-6666-0

CHECK LIST FOR

PRESSURE / DIFFERENTIAL PRESSURE GAUGE
{Mechanical Auxiliary Packages)

SPECIFICATION NO.: /
VOLUME

SECTION

REV. NO. | patE:
SHEET 2 OF 2

Data Sheet No.: PE-CL-999-145-1026-0

SL TESTS/CHECKS QUANTM REFERENCE DOC. AGEN REMARKS
NO OF CHECK ACCEPTANCE NORMS CcY
P [WV
1.0 CHECK FOR
11 DIAL SIZE 100% M[c]c
1.2 MODEL NO/TAG NO 100% M |c|C |
1.3 RANGE/SCALE 100% ] M [clc |
1.4 END CONNECTION 100% J M[c|cC j
15 SWITCH CONTACT 100% M[c|C
RATING & NOS
2.0 CALIBRATION
21 ACCURACY 100% M [C|B RT
2.2 REPEATABILITY 100% M |C|B gKRR$OUT
(FOR SWITCH) ROUTINE
2.3 SET POINT ADJUSTMENT 100% M]ClC | TesToN
FOR SWITCH o
3.0 OVER PRESSURE & LEAK 100% ?Egﬁﬁqvci?_ M[C|C ;ﬁi’{[ WHEN
TEST
REQUIREMENT/ DATA CORELATION
40 OPERATION OF PR. RELEIF ONE SHSET M ]ClC |ARENOT
DEVICE PER AVAILABLE
TYPE MFR'S
5.0 REVIEW OF T.C. FOR MATERIAL OF - COMPLIANCE
- TOBE
5.1 SENSOR - |-|8B PROVIDED
52 MOVEMENT FOR LOT R N
5.3 PROCESS CONNECTION - |- 18
5.4 HOUSING - -8B
6.0 REVIEW OF T.C. FOR TYPE TEST ~[-18
DEGREE OF PROTECTION
70 REVIEW OF T.C. FOR ONE PER B I Y
CONTACT RATING OF TYPE
SWITCH
8.0 ACCESSORIES AS 100% M |C]|C
APPLICABLE
LEGEND: /

M: MANUFACTURER/ SUB CONTRACTOR, C: CONTRACTOR/ NOMINATED INSP AGENCY, B: BHEL. P: PERFORM, W:
WITNESS, V: VERIFICATION.

NOTE:

CONTRACTOR TO PROVIDE COMPLIANCE CERTIFICATE FOR TESTS/CHECKS VERIFIED BY CONTRACTOR AND
SUBMIT THE SAME ALONGWITH TEST CERTIFICATES TO BE VERIFIED BY BHEL.

ns




FORM NO. PEM-6666-0

TECHNICAL REQUIREMENTS FOR
PRESSURE /DIFFERENTIAL PRESSURE SWITCH
(Mechanical Auxiliary Packages)

SPECIFICATION NO.:

VOLUME
SECTION
| REV.NO. | oatE: o
ﬁEET 1 OF 2

Data Sheet No.: PE-DC-999-145-1031-0A

TECHNICAL REQUIREMENT FOR PRESSURE / DIFFERENTIAL PRESSURE SWITCH

(TO BE FILLED BY PURCHASER )

TO BE FILLED BY THE BIDDER

GENERAL MANUFACTURER
MODEL NUMBER
O DIAPHRAGM O BELLOW (for low range)
TECHNICAL PRESSURE ELEMENT
O PISTON [0 BOURDON (for high range)
MATERIAL ELEMENT: B AISI316SS [ Ph.Br.
CASING : DIE CAST AL WATH EPOXY COATING
O IP-55
ENCLOSURE B pss
O EXPL. PROOF
O MICRO
SWITCH TYPE
0 ENCLOSURE HERMETICALLY SEALED
SWITCH CONTACT TWO NOS. SPDT
SWITCH RATING 5A 230V AC, 0.25A 220V DC
SET POINT ADJUSTABLE THROUGHOUT THE RANGE
DIFFERENTIAL O FIXED M ADJUSTABLE OVER WIDE RANGE
T
MOUNTING B DIREC
O PANEL OR RACK
OVER RANGE PROTECTION 150% OF FSD
PERFORMANCE | REPEATABILITY + 05%
DIAPHRAGM WITH CHEMICAL SEAL FOR
DIAPHRAGM SEAL CORROSSIVE 8 Ol SERVICES TO BE
PROVIDED
NAME PLATE/METAL TAG ss
CONNECTION PROCESS 14" NPT (F) AT BOTTOM
ELECTRICAL PLUG IN SOCKET
INSTRUMENT LIST COMPRISING OF TAG NO.,
OTHER SERVICE, RANGE, MEDIUM, STATIC PRESSURE,
REQUIREMENT | 'NSTRUMENT SCHEDULE DESIGN/OPERATING PRESSURE &
TEMPERATURE TO BE ATTACHED
QUALITY REFER CHECK LIST NO. PE-CL-999-145-1031-0
REQUIREMENT | CHECKLIST FOR PS/IDPS

WDTE - Wherever capillary is applicable, length of the capillary shall be 5 metres.
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FORM NO. PEM-6666-0

CHECK LIST FOR

PRESSURE / DIFFERENTIAL PRESSURE SWITCH

(Mechanical Auxiliary Packages)

SPECIFICATION NO.:

VOLUME

SECTION

REV. NO. l DATE:
SHEET 2 OF 2

Data Sheet No.: PE-CL-999-145-1031-0

=
SL TESTS/CHECKS QUANTUM REFERENCE DOC. AGENCY REMARKS
ACCEPTANCE NORMS
NO OF CHECK P TWV
1.0 CHECK FOR
1.1 MODEL NO/TAG NO 100% M|C[C |
1.2 RANGE/SCALE 100% M|C|C EAXEJSOUT
1.3 END CONNECTION 100% M[c|cC ROUTINE TEST
1.4 SWITCH CONTACT 100% MI[CfC ON 100%.
RATING & NOS
2.0 CALIBRATION
]
2.1 REPEATABILITY 100% ] MmJclB
22 DIFFERENTIAL 100% M [C|[B
2.3 SET POINT 100% ) M |c|B
ADJUSTMENT
3.0 OVER PRESSURE & LEAK 100% M[clc
TEST APPROVED J WHEN TC FOR
4.0 REVIEW OF T.C. FOR MATERIAL OF— TECHINCAL J MATERIAL FOR
REQUIREMENT/ DATA THE PROJECT
5.1 SENSOR Il SHEET/ RELEVANT - |- |B NOT
5.2 MOVEMENT FOR LOT STANDARD / ~ |- | B | AVAILABLE,
53 HOUSING MANUFACTURER T & | COMPLIANCE
: CATALOGUE CERTIFICATE
5.0 REVIEW OF T.C. FOR TYPE TEST - - 18 |T10BE
DEGREE OF PROTECTION PROVIDED BY
6.0 REVIEW OF T.C. FOR MICRO FOR LOT - =18 | THE
SWITCH MANUFACTUR
7.0 ACCESSORIES AS 100% MI]c|cC ER.
APPLICABLE
LEGEND:

M: MANUFACTURER/ SUB CONTRACTOR, C: CONTRACTOR/ NOMINATED INSP AGENCY, B: BHEL. P: PERFORM, W:
WITNESS, V: VERIFICATION.

NOTE:

CONTRACTOR TO PROVIDE COMPLIANCE CERTIFICATE FOR TESTS/CHECKS VERIFIED BY CONTRACTOR AND
SUBMIT THE SAME ALONGWITH TEST CERTIFICATES TO BE VERIFIED BY BHEL.

I



FORM NO. PEM-8666-0

+ 0.25% OF CALIBRATED SPAN FOR 6
MONTHS FOR RANGE MORE THAN 70
Ka/cm2

SPECIFICATION NO.:
(FeT T VOLUME
; DATA SHEET FOR PRESSURE / SECTION
Hiti DIFFERENTIAL PRESSURE TRANSMITTER
REV. NO. f DATE:
SHEET 1 OF 3
TAGNo. ............. Qty o, Data Sheet No.: PES-145-01-DS1- p
Data Sheet A& B
DATA SHEET-A FOR PRESSURE / DIFFERENTIAL PRESSURE TRANSMITTER DATA SHEET-B
. (TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)
GENERAL MANUFACTURER
MODEL NUMBER
[ TRANSMITTER OF MICROPROCESSOR
TECHNICAL TYPE BASED 2 WIRE TYPE ,HART PROTOCOL
COMPATIBLE
TRANSMITTER MEASUREMENT 0 PRessURE Il DIFF. PRESSURE
SIGNAL 4-20MA DC (ANALOG) along WITH
OUTPUT RANGE SUPERIMPOSED DIGITAL SIGNAL (BASED
ON HART PROTOCOL )
10:1 FOR VACUUM AVERY LOW PRESSURE
TURN DOWN RATIO APPLICATION
301 FOR OTHER APPLICATION
ACCURACY + 0.1% OF CALIBRATED SPAN(MINIMUM)
1 0.1% OF CALIBRATED SPAN FOR 6
MONTHS FOR RANGE UPTO AND
INCLUDING 70 Kglem2
STABILITY

LOAD IMPEDANCE

500 OHM (MIN)

RESPONSE TIME (TIME TAKEN FROM
CHANGE IN PHYSICAL PARAMETER
INPUT CHANGE TO TRANSMITTER,
OUTPUT REACHING 63.2 % OF IT'S
TOTAL CHANGE INCLUDING THAT TIME)

100 ms OR BETTER

HOUSING

IP 55(with corrosion resistance epoxy coating)

OVER PRESSURE 150 % OF MAX OPERATING PRESSURE

CONNECTION (ELECTRICAL) PLUG & SOCKET TYPE

PROCESS CONNECTION {1 " 150# RF J
+/-0.015 PER DEG C AT AT MAX SPAN

ZERO DRIFT & SPAN DRIFT +{~ 0.11 PER DEG C AT AT MAX SPAN
CONTINOUS TEMPER PROOF,REMOTE AS
WELL AS ADJUSTABLY MANUAL FROM

SPAN & ZERO INSTRUMENT WITH ZERO SUPPRESSION &
ELEVATION FACILITY

DAIGNOSTICS SELF INDICATING FEATURE

POWER SUPPLY 24V DC+10%

"8



FORM NO. PEM-6656-0

SPECIFICATION NO.:
VOLUME
DATA SHEET FOR PRESSURE / SECTION
DIFFERENTIAL PRESSURE TRANSMITTER
REV. NO. | DATE:
SHEET 2 OF 3

Data Sheet No.: PES-145-01-DS1- Al

Data SheetA& B

DATA SHEET-A FOR PRESSURE / DIFFERENTIAL PRESSURE TRANSMITTER DATA SHEET-B
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)

ADJUSTMENT/CALIBRATION/MAINTENANCE | HAND HELD CALIBRATOR/HART .

DIAPHRAGM SEAL PULSATIONS
DAMPENERS,SYPHON ETC AS REQUIRED
BY SERVICE & OPERATING CONDITION, 2
VALVE MANIFOLD FOR ABSOLUTE
ACCESSORIES PRESSURE TRANSMITTER ( 3 -VALVE
MANIFOLD FOR GAUGE VACUUM
PRESSURE TRANSMITTER JAND 5 VALVE
MANYFOLD FOR DP /LEVEL/FLOW
TRANSMITTER

T T

NOTE - Wherever capillary is applicable, length of the capillary shall be 5 metres.J

111G



SPECIFICATION NO.:
CHECK LIST FOR VOLUME
=) PRESSURE / DIFFERENTIAL PRESSURE TRANSMITTER {ORdME
i iliary Packa
(Mechanical Auxiliary Packages) REV. NO. | patE:
SHEET 3 OF 3

FORM NO. PEM-6666-0

Data Sheet Ivo.; PE-CL-999-145-1026-0

sL TESTS/CHECKS QUANTM OF REFERENCE AGENCY REMARKS
NO CHECK DOC. YRR
ACCEPTANCE
NORMS
1.0 CHECKS FOR VISULA, SEE NOTE-1 P [W[V
MODEL TAG NO. BELOW
20 PROCESS CONNECTION -do- P [W[V
30 ACCURACY -do- P ([W[V
MFR TO
40 REPEATEABILITY -do- W[V | cARRY OUT
APPROVED ROUTINE
5.0 HYSTERISIS -do- TECHINCAL wW|V TEST ON
60 | EFFECT OF TEMP -do- P ENTE TP W[ V| fo0dk, WHEN
VARIATION ON ACCURACY CORELATION
7.0 SPAN /ZERO ADJUSTMENT ONETYPE P [W[V | ARENOT
AVAILABLE
MFR'S
8.0 EFFECT OF SUPPLY ONE/TYPE P W[V | COMPLIANCE
VOLTAGE VARIATION TO BE
9.0 HIGH PRESSURE TEST SEE NOTE-1 P |W[Vv | PROVIDED
BELOW
100 | BURNINTEST ONE/TYPE P W[V
110 | DEGREE OF PROTECTION ONE/TYPE P [WlV
LEGEND:

M: MANUFACTURER/ SUB CONTRACTOR, C: CONTRACTOR/ NOMINATED INSP AGENCY, B: BHEL. P: PERFORM, W:
WITNESS, V: VERIFICATION.

NOTE:

1. QUANTUM OF CHECK SHALL BE AS BELOW
100 % - BY MANUFACTURER
RANDOM FOR EACH TYPE - BY BHEL & CUSTOMER

2. MANUFACTURER TO MAINTAIN CALIBRATED INSTRUMENT HAVING BETTER ACCURACY THAN THE
ITEM UNDER TEST. INSPECTING ENGINEER SHALL CHECK THE SAME.

3. IN CASE OF IMPORTED ITEMS CONTRACTORS SHALL REVIEW TC's AND NOT INSPECT.

CONTRACTOR TO PROVIDE COMPLIANCE CERTIFICATE FOR TESTS/CHECKS VERIFIED BY CONTRACTOR AND
SUBMIT THE SAME ALONGWITH TEST CERTIFICATES TO BE VERIFIED BY BHEL.
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FORM NO. PEM-8666-0

SPECIFICATION NO.: PE-SS-394-145-1007 |
T SPECIFICATION VOLUME ne
FOR SECTION D
HIifH MOTORISED VALVE ACTUATOR
REV. NO. 00 I DATE: 01.08.13
SHEET 1 OF 3
Data SheetA & B
DATA SHEET-A DATA SHEET-B
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)
* PROJECT 2X800 MW GADARWARA-TG J
OFFER REFERENCE J
* TAG NO. SERVICE r J
* DUTY 0O ON/OFF 0O INCHING J
* LINE SIZE (inletoutlet): MATERIAL J
. OGLOBE  OGATE U REG. GLOBE
VALVE TYPE O BUTTERFLY
GENERAL* * OPENING / CLOSING TIME l
* WORKING PRESSURE
SHALL BE SUITABLE FOR CONTINUOUS
AMBIENT CONDITION OPERATION UNDER AN AMBIENT TEMP. OF 0-55
DEG C AND RELATIVE HUMIDITY OF 0-95%
VALVE SEAT TEST PRESS BIDDER TO SPECIFY B
REQUIRED VALVE TORQUE BIDDER TO SPECIFY
ACTUATOR RATED TORQUE BIDDER TO SPECIFY
CONSTRUCTION TOTALLY ENCLOSED, WEATHER PROOF, IP:55
MECHANICAL POSITION INDICATOR TO BE PROVIDED FOR 0-100% TRAVEL
DOUBLE SHIELDED, GREASE LUBRICATED ANTI-
BEARINGS FRICTION.
[ METAL (NOT FIBRE GEARS). SELF-LOCKING TO
Sﬁﬁg\m'g: ,.?SRQUE SWITCH PREVENT DRIFT UNDER TORQUE SWITCH
CONSTRUCTION | OpERATION SPRING PRESSURE WHEN MOTOR IS DE-
AND SIZING ENERGIZED.
OPEN/CLOSE AT RATED SPEED AGAINST
DESIGNED DIFFERENTIAL PRESSURE AT 85% OF
RATED VOLTAGE. FOR ISOLATING SERVICE
SIZING THREE SUCCESSIVE OPEN-CLOSE OPERATIONS
OR 15 MINS. WHICHEVER IS HIGHER. FOR
INCHING SERVICE - 150 STARTS/HR MINIMUM &
FOR REGULATING SERVICE - 600 STARTS/HR
MINIMUM.
* REQUIRED O YES ONO |
HANDWHEEL * ORIENTATION O TOP MOUNTED O SIDE MOUNTED
*TO DISENGAGE AUTOMATICALLY DURING MOTOR OPERATION.
ACTUATOR MAKE/MODEL BIDDER TO SPECIFY
mo:a MAKE /MODEL / TYPE/RATING | giorc oo one ey
SQUIRREL CAGE INDUCTION MOTOR, STARTING
@ MOTOR TYPE CURRENT LIMITED TO SIX TIMES THE RATED
CURRENT-INCLUSIVE OF L.S. TOLERANGE
W ENCLOSED (BIDDER TO CONFIRM)
A: 0 DRG. NO. 3-V-MISC-24227 R00
B: O DRG. NO. 3-V-MISC-24550 ROO
S&TGU;;SR APPLICABLE WIRING C: B DRG. NO. 3-V-MISC-24283 ROD
ELECTRIC D: O DRG. NO. 4-V-MISC-90271 R11
E: O For Thyristor based Integral starter,
ACTUATOR Bidder/Vendor to fumish wiring diagram J
COLOUR SHADE W BLUE (RAL 5012) O...... J
PAINT TYPE (## Refer Notes) B ENAMEL 0O EPOXY O....... j
SHAFT RPM BIDDER TO SPECIFY
OLR SET VALUE BIDDER TO SPECIFY
@ STARTING / FULL LOAD CURRENT BIDDER TO SPECIFY
NO. OF REV FOR FULL TRAVEL BIDDER TO SPECIFY
415V, 3PH,3 wire,
@ PWR SUPP TO MTR / STARTER oM AC T
TO BE DERIVED FROM THE POWER SUPPLY TO
@ CONTROL VOLTAGE REQUIREMENT | e e o e D10 v

12/



FORM NO. PEM-8666-0

SPECIFICATION NO.: PE-55-394-145-1007
FTTETT) SPECIFICATION VOLUME B
y SECTION D
[l/[[[ MOTORISED VALVE ACTUATOR -
REV. NO. 00 | DATE: 01.08.13
SHEET 2 OF 3
Data Sheet A& B
DATA SHEET-A DATA SHEET-B
(TO BE FILLED BY PURCHASER) {TO BE FILLED-UP BY BIDDER)
@ ENCLOSURE GLASS OF MOTOR OP67 O FLAME PROOF
@ INSULATION CLASS CLASS-F TEMP. RISE LIMITED TO CLASS-B
@ WINDING TEMP PROTECTION E THERMOSTAT (3 Nos.,1 IN EACH PHASE)
SINGLE PHASE / WRONG PHASE
SEQUENCE PROTECTION REQUIRED
B INTEGRAL STARTER B REQUIRED O NOT REQUIRED Il
TYPE OF SWITCHING DEVICE B CONTACTORS 0O THYRISTORS
TYPE B CONVENTIONAL ) SMART (NON-INTRUSIVE)
IF SMART
a) SERIAL LINK INTERFACE O INTEGRAL O FIELD MOUNTED
0 FOUNDATION FIELD-BUS 0 PROFI-BUS
b) SERIAL LINK PROTOCOL 0 DEVICE NET g oo
¢) SERIAL LINK MEDIA g TO\QI(I;STED PAIR Cu-CBL O CO-AXIAL Cu-CBL
d) HAND HELD PROGRAMMER O REQUIRED 0 NOT REQUIRED
) TYPE OF HAND HELD
INTEGRAL PROGRAMMER OBLUETOOTH O INFRARED 0.
STARTER f) MASTER STATION 0O REQUIRED O NOT REQUIRED ]
) MASTER STN INTRFACE WITH DCS | OO MODBUS aTcPAP
h) DETAILS OF SPECIAL CABLE O ENCLOSED 0 NOT REQUIRED
STEP DOWN CONT. TRANSFORMER 0 REQUIRED
OPEN / GLOSE PB O REQUIRED O NOT REQUIRED
STOP PB 0 REQUIRED O NOT REQUIRED
INDICATING LAMPS O REQUIRED 0O NOT REQUIRED
LOCAL REMOTE S/S OREQUIRED 0O NOT REQUIRED
STATUS CONTACTS FOR MONITORING | O REQUIRED O NOT REQUIRED
REQUIRED (O/L RELAY OPERATED,
INTEGRAL STARTER DISTURBED CONT.JPOWER SUPPLY FAILED, 5/S IN LOCAL,
TORQUE SWITCH OPTD. MID WAY)
TYPE OF ISOLATING DEVICE E g:;rﬁfé;osme RELAY O OPTO COUPLER
INTERPOSING QUANTITY B 2 NOs. 0 3 NOs.
RELAY/OPTO
COUPLER DRIVING VOLTAGE M205-24vDC O vV DC
(Appiicable for DRIVING CURRENT B 125mA MAX | mA MAX
integral Starter) B > 192 ohms - <25 k oh
ms - < ohms
LOAD RESISTANCE as> ohms - < ohms
TORQUE MFR & MODEL NO. BIDDER TO SPECIFY
SWITCH OPEN / CLOSE M1No. O2Nos. / M1No. OI2Nos [
(Not Applicable
for Smart CONTACT TYPE 2NO + 2NC
Actuator) RATING 5A 240V AC AND 0.5A 220V DC
(5% Refer CALIBRATED KNOBS(OPENACLOSE TS) | REQUIRED FOR SETTING DESIRED TORQUE
Notes) ACCURACY +3% OF SET VALUE
LIMIT SWITCH MFR & MODEL NO. BIDDER TO SPECIFY
(Not Applicable - W1 No W1 No.
for Smart OPEN : INT : CLOSE 002 Nos. 2Nos. (ADJ) | Fonos. J J
Actuator) (3% CONTACT TYPE 2NO + 2NC
Refer Notes) RATING (AC / DC) 5A 240V AC AND 0.5A 220V DC

) 22



FORM NO. PEM-6666-0

SPECIFICATION NO.: PE-SS-394-145-1007 |

T SPECIFICATION VOLUME B
' FOR SECTION D
HIfH MOTORISED VALVE ACTUATOR
REV. NO. 00 DATE: 01.08.13
SHEET 3 OF 3
Data Sheet A& B
DATA SHEET-A DATA SHEET-B
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)

POSITION TRANSMITTER (For inching
duty & other specifc appications) O REQUIRED O NOT REQUIRED
MFR & MODEL NO. BIDDER TO SPECIFY

POSITION TYPE O ELECTRONIC (2 WIRE) R/l CONVERTER

TRANSMITTER 8 ELECTRONIC (2 WIRE) CONTACTLESS B
SUPPLY W24V DC G,
OUTPUT 8 4-20mA
ACCURACY +1% FS
@SPACE HEATER REQUIRED

SPACE @ POWER SUPPLY (NON INTEGRAL) 230V AC,1 PH.,50 Hz

HEATER @ POWER SUPPLY (INTEGRAL) BIDDER TO SPECIFY
@ RATING
ACTUATORMOTOR TERMINAL BOX REQUIRED
ENCL CLASS ACTUATORMOTOR T.B. O IP 68 '

TERMINAL @ @

BOX @ EARTHING TERMINAL REQUIRED
PLUG & SOCKET(9 PIN) ® REQUIRED O NOT REQUIRED
(FOR COMMD, LS/TS FEED BACK, PoT) | 2 NOS. 0——
@ POWER CABLE GLAND SIZE:
@ SPACE HEATER GABLE GLAND SIZE:

CABLE GLANDS
OTHER CONTROL CABLE GLANDS-1 0 1No. for BFV of CW PUMP{(Cable size 2Px1.5mm2)
OTHER CONTROL CABLE GLANDS-2 QUANTITY & SIZE :
TOTAL WEIGHT (ACTUATOR +

WEIGHT ACCESSORIES) BIDDER TO SPECIFY K.

NOTES:

1. SCOPE: DESIGN, MANUFACTURE, INSPECTION, TESTING AND DEUVERY TO SITE OF ELECTRIC ACTUATOR FOR INCHING OR OPEN / CLOSE DUTY.

2. CODES & STANDARDS: DESIGN AND MATERIALS USED SHALL COMPLY WITH THE RELEVANT LATEST NATIONAL AND INTERNATION STANDARD. AS A MINIMUM,

THE FOLLOWING STANDARDS SHALL BE COMPUED WITH:
1S-9334, 1S-2147, 1S-2148, |S-325, 1S-2959, 1S-4691 AND 154722

3. TEMPERATURE RISE SHALL BE RESTRICTED TO 70 DEG. C FOR AMBIENT TEMPERATURE OF 50 DEG C.

4, CABLE GLANDS OF DOUBLE COMPRESSION TYPE, BRASS MATERIAL SHALL BE PROVIDED.

5. THE TORQUE SWITCHES SHALL BE PROVIDED WITH MECHANICAL LATCHING DEVICE TO PREVENT OPERATION WHEN UNSEATING FROM THE END POSITIONS.
THE LATCHING DEVICE SHALL UNLATCH AS SOON AS THE VALVE LEAVES THE END POSITION. IF SUCH PROVISION IS NOT POSSIBLE, THE TORQUE SWITCHES
SHALL BE BYPASSED BY END-POSITION UMIT SWMITCHES WHICH OPENS ON VALVE LEAVING END POSITION.THESE LIMIT SWITCHES ARE ADDITIONAL TO THE

NUMBER OF UMIT SWITCHES SPECIFIED EL SEWHERE.

8. THE MOTOR SHALL OPERATE SATISFACTORILY UNDER THE +/- 10% SUPPLY VOLTAGE VARIATION AT RATED FREQUENCY, -5% TO +3% VARIATION IN
FREQUENCY AT RATED SUPPLY VOLTAGE, SIMULTANEOUS VARIATION IN VOLTAGE & FREQUENCY THE SUM OF ABSOLUTE PERCENTAGE NOT EXCEEDING 10%.

7. THE MOTOR SHALL BE SUITABLE FOR DIRECT ON UNE STARTING.

$$ TORQUE SWITCH & LIMIT SWITCH SHALL ACT INDEPENDENT OF EACH OTHER. TANDEM OPERATION IS NOT ACCEPTABLE.

i EPOXY PAINT IS RECOMMENDED FOR COASTAL AREAS.

NAME

SIGNATURE
DATE

PREPARED BY CHECKED BY APPROVED BY
ANUJ WADHWA CHETAN MALIK M.A MANSOORI
20.06.2013 20.06.2013 20.06.2013

VENDOR COMPANY SEAL

NAME

SIGNATURE
DATE

NOTES* = TO BE FILLED BY MPL (LEAD AGENCY). @= TO BE FILLED BY ES
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TITLE : TECHNICAL SPECIFICATION
(& 7T 7 ) FOR
H”ll SELF CLEANING STRAINERS (SCS)

SPEC. NO. PE-TS-394-165-N002

VOLUME : B

SECTION: D

REV.NO. 0 ~ | DATE : 30.06.14

SHEET 1lof 1

LIST OF SUB-VENDORS




PROJECT : BULK TENDER (3 x 800 MW) LIST OF ITEMS REQUIRING QP REF.NO :
NTPC
- PACKAGE : TG PACKAGE APPROVAL & ACCEPTABLE REVISION NO : 00
CONTRACTOR : BHEL VENDOR AS APPROVED BY DATE : 05/07/2011
ICONTRACT NO :
, '2:.‘ QP No. QP Proposed Sub Supplier Country A;S ss ss
I ] 9575-110/ Appr ’ rov
Major Equipment cc:(:'; 9586-110- QP Sul aval s at 0;!all AP:;W Remark
tatus | Sub.SCH
o Qvi-q SCH SCH
] Dressor Masoneilan France A
] HORA Germany A
™D 178 [Control valve{For severe . CCl ‘[usA/Sweden A
(o service application) /Korea
(=2} T
Dressor Masoneilan France A
| HORA German A
e e Jermany
| EMERSON (Fisher) USA/France A
{dapan
* LESLIE USA DR
> WEAR VALVES & Controls UK DR
> KOSO COIMBATORE DR
7 |Control valve(other than ML Alwaye A
severe service appiication) - ! Vendors atsino 5 & 6 are
up to 600 ANSI CLASS ) also acceptable. For Sr.
— ! IL Palghat A No. 7, higher rating of
o 1 Fisher S Chennai A approval of sub supplier to
V) ] Dressar Coimbatore A be decided based on valve
L] Copes Vuican UK A application and references
v Forbes Marshall Pune DR during detail engineering.
8 ] Gll u BiIS ved Sources A
9 [Electronic transmitters " EMERSON (Rosemount) USA/pawane A
(pressure, DP & flow}
[i] FUJI ELECTRIC JAPAN A 1 R
; YOKOGAWA JAPAN A Testing and Calibration at
M/s YIL Bangalore is also
S acceptable.
[ [ ABB FARIDABAD A Model - 2600 T )
I 1] ABB GERMANY A Mode! - 2600 T
) ? ,') 0 l' 1’ 5" l) -4-’32(’,!‘ '[ 47 V4 4 q > ) 40 <y -
! . - 2. - R Y. - ~ . N . L L I ~ - - ~
- - - - ~ .
I DN DN SN S BN S S ey
-~

L4

-

>

¢l

PR SO A 4 IR A ANA u U i)

PROJECT : BULK TENDER ({9 x 800 MW) LI'ﬁT OF ITEMS REQUIRING QP REF.NO:
NTPC ILI-T-‘ACKAGE : TG PACKAGE APPROVAL & ACCEPTABLE REVISION NO : 00
CONTRACTOR : BHEL VENDOR AS APPROVED BY DATE : 05/07/2011
CONTRACT NO :
\ Q};. QP No. ap Proposed Sub Supplier Country N ::ov ss ss
ns|
Na. Major Equipment ction :g::::{ QP Su :3:: al Detail Ap::'uv Remark
c:tag avi-a SCH Status | Sub.SCH scn
10 _[Thermocouples, RTD & ] HERAUS SENSOR GERMANY A
Thermowell [ WISE Control Korea A ]
! Tempsens Udaipur A 1
[ Pyroelectric Goa A | ]
[ Detriv Instrumentation & Ei Mumbai A 1
Il Minco USA A | ]
it OKAZAKI JAPAN A 1
] Yamari JAPAN A 1
f il ABB{SENSYCON) Germany A —
—— ] EMERSON {Rosemount) Germany A [
—:v l EMERSON (Rosemount} pawane A imparted from Emersan,
- 4 ] __|germany (make)
C | ___|GIC(Themmal Instuments) Savantwadi A i
11 [Ultrasonic type level M E&H Aurangabad/ A I
Transmitter Germany
n EMERSON pawane A
] | SIEMENS MILTRONICS CANADA A
[ B Khrane France DR
12_|Orifice plate assembly it ____|Instrumentation Limited Paighat A
Il —__|Microprecision Fandabad A ]
[ Starmech Pune A 1
[ : Engg. Specialities Kolkat2 DR ]
(i ] MINCO GOA DR i
[ 1 1 BALIGA CHENNAJ DR ]
13 |Pressure, DP Gauge [T} BUDENBERG UK A ]

Wi

kL
e

VQ

1

Page 3 of 17
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NTPC PROJECT : BULX TENDER (9 x 300 MW) LIST OF ITEMS REQUIRING QP [REF.NO:
:AO:I:::S(E: ‘r ;: PBA::LAGE APPROVAL & ACCEPTABLE REVISION NO : 50
B 'VENDOR AS APPROVED BY :
CONTRACT NO - DATE : 05/07/2011
ln(::. QP No. gp |Proposed Sub Supplier Country SS s
o ¢ 9575110/ Al Approv 8s
No. Major Equi PRr
jor Equipment é:lz; anseto. |aP suf 2PE al | Detall A":,m" Remark
S .
ory avi-Q SCH -htus Sub.SCH SCH
m ASHCROFT USA/Germany A
o m Wika GERMANY/ A
w Pune
> i1} WISE Control Korea A
= Illlll Nagano KEIK) Japan A
= H.Guru South india Bangalors A Not for MS & FW
- application
1] A.N. instruments Kolakatta A Not for MS & FW
N application
. n GIC{Gauge Bourdon) Panvel A Notfor MS & FW
application
i |Manometer Mumbai A Not for MS & FW
~ apphcation
i Goa Themmostatic GOA A Not for MS & FW
— M - application
?(: ! GLUCK Mumbai A Not for MS & FW '
I Swioe , application
g Chennai A Not for MS & FW
application - only for DP
m Se] Indicator
Kolkata A Not for MS & FW
r application
I
Waaree Vapi A Not for M5 & FW
Forpes Marshall Hyderabad DR * . Inspection category o
be decided during vendor
[ ~
: Asharoft Gandhinagar A Not for MS & FW
L N appilication - for Mass
ry — i ___|brand
¥ 4 > P (! 0@/41’/(4' ¢r ¢ @ Y N
£ . r - ; - . ! < a r
: _ TAC : D D R A N STHETEE TR 1
b - . . c Co. ‘ : : - .
. - L . ] —'4 . et P . ..‘4_ - . P IN . -
O\ 3 Qg U O 93Uy U {J @) &4 W Lt €& 95 W (L <
N - ) )
PROJECT : BULK TENDER (9 x 800 MW) LIST OF ITEMS REQUIRING QP REF.NO:
NTPC
PACKAGE : TG PACKAGE APPROVAL & ACCEPTABLE REVISION NO : 00
[CONTRACTOR : BHEL VENDOR AS APPROVED BY DATE : 05/07/2011
CONTRACT NO :
QP QP No. QP |Proposed Sub Supgplier Country 8s ss
Inspe y Approv ss A
No. Major Equipment ction ::;:Eg_’ ap sl AP a | petan (APRFOY Remark
Categ Status | Sub.SCH C
- | —Qvi-Q SCH SCH
m J H Guru Rishwa/Muzaffarp A Not for MS & FW
ur application
14 |Levet gauge (Transperent & Nihon Klingage Co.,Ltd Japan NOTED
Reflex, Tubular type) " . Up to 40 Kg/em2
1 Bunkabokei Kogyo Co., Ltd Japan NOTED| Up to 40 Kg/em?2
it 1okyo keiso Japan NOTED) Up to 40 Kg/iem2 ]
no [ Samil industries Inc. Korea NOTED{ Up lo 40 Kgicm2 |
(5] Al HITROL Korea NOTED] Up to 40 Kgicm2 ]
~c it Levcon Kolkatta NOTED| Up to 40 Kgicm2 ]
k= I S Mumbai NOTED| .Up to 40 Kgicm2 |
[0 SBEM Pune NOTE Up to 40 Kg/icm3
i} Chemntrol GOA NOTED Up to 40 Kg/icmé
il ASIAN INDUSTRIAL VALVES |[CHENNAI NOTED) Up 1o 40 Kglcmb
[il] 0.K.Instruments Koikoita NOTED| Up to 40 Kg/cm2
] | Flow Star Faridabad NOTED) Up to 40 Kg/lcm?2
. T il V-Automat NowDelhi NOTE! Up to 40 Kglem2
> 5 |Press, DP. Vaccum Switch | 1 | SOR USA A
\ It [ DRESSOR {ASHCROFT) USA/Gemmany A
(\ i} ITT BARTON USA A
1] HERION GERMANY A
-1 BARKSDALE GERMANY A
1] Switzer Chennai s Up to 40kg/em2 & not for
Compound Switch and
: except 900 series
] [ Tratag Ranipet $ Up to 40kg/cm? & not for
L Compound Switch
I ’ | Indfos Ghaziabad H Up to 40kg/cm2 & not for
| Compound Switch
Page 5 of 17
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NTPC PROJECT : BULK TENDER (9 x 800 MW) LIST OF ITEMS REQUIRING QP REF.NO :
) zg:KTIR\i(E:‘JRG PBA:::GE APPROVAL & ACCEPTABLE REVISION NO : 00
Ry H NDOR AS APPROVED H
v it \E 8y DATE : 05/07/2011
. Qp QP No. aP |Proposed Sub Supplier Country SS ss
nspe
No. o 9575-110/ Appr] Approvy  SS
o Major Equipment é:::‘ 9586-110- QP Sul oval al Datail App'rov Remark
| “avia eon Status | Sub.scH| 2
" Aura INC New Delhi A " to 12" up to 5 way
with Pressure rating up
to 4000 Psi
::: rHF’ Valves and fittings CHENNAJ A ° el
HYD AIR LONAVALA A ]
1] Fluid control Mumbai A
I j@redsinn Faridabad A
1] Parker USA A
- 11} Swagelack USA A ]
. . [1]] Baldota Mucshai A
[CoeaT TRSTument ech i
Enclosure/Rack : i s A
] ] i Kota A
l Sajas electrical Teichurapali A
Forbes Marshall Pune DR A
P \ ECIL Hyderabad DR* Record updation - See
-~ : _ tootnotes
= i Pr Puddukottai A
Chemin Pondicherry A
; 28 Jinstrument Cables i Paramount Khuskhera A PVC,FRLS type,RQP —
i i Polycab pawane A PVC,FRLS type RQP
Detton Faridabad A PVC,FRLS type,RQP
KEI Bhiwadi A PVC.FRLS type
! Elkey Telefinks Faridabad A PVC.FRLS type
[ CORDS Bhiwadi A PVC,FRLS type,RQP
\ RELIANCE Bangalore DR* PVC,FRLS type RQP
Record updation - See
- ; . ] footnotes
P> ¢ tﬂ/«; 4@' > <; €, «. <, 4« #]
! . . . -
Y A R T A T T e R T Sk T U T TR,

DOV VYUYW UV UVOUOLOLOBULUVDULVYY UG
=

TPC PROJECT : BULK TENDER (9 x 800 MW) LIST OF [TEMS REQUIRING QP REF.NO:
P .
_‘FTCKAGE : TG PACKAGE (APPROVAL & ACCEPTABLE REVISION NO : 00
CONTRACTOR : BHEL VENDOR AS APPROVED BY DATE : 05/07/2011
CONTRACT NO :
\ QP QP No. aP | Propvised Sub Supplier iCountry Apspsm ss ss
nspe
No. Major Equipment ction :;’::::: QP su ':;;' al Detail A“:"“ Remark
C:teg avi.a SCH Status | Sub.SCH scH
i [Niceo Kolkata A PVC.FRLS type
1 TEWAC USA A
ro L ] Habia cables Sweeden A
o[ [I] Kerpen cables German' A
o It Lapp cables Germany A
1] Thermo elecrta Bv Nethertand A
[ Universal Cable Satna A PVC.FRLS type
30 |Electrical actuator [ Auma Germany A .
i Limitorge usa A
n Roterg UK A
- | Limitorque Faridabad A
— -
o it J Rotork Ghennail AT For Bangalare - CAT -1
1} Nippon gear Japan A
] Auma Bangalore A
[ 31 _|Flow nozzle assembly it Mcroprecision Faridabad A Except P-31 Matena!
P Il ] SEKQ Austria A
~ 0 TECHNOMATIC thiy A
| [ ABB/ H&B UK A
— [ L Palghat A
| 10 Daniel usA A
[ [l Starmech Pune A Except P-91 Material
N IR MINCO GOA DR
| T - Engg. Specialities Kolkata DR
TBZ HIGH Temp. cable ‘ " Habia cables Sweden A
2 "~ (PTFE/FEP} . 1
- 1 m Lapp cables |Germany A
i T ! Kerpen cables |Germany A T [ ]
T ppia - AT
1 -
i 1
) y Page 11 of 17
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