SECTION C3, SUB-SECTION 1l

FORM NO. PEM-6666-0

SPECIFICATION NO.: PE-S5-403-145-1007
T SPECIFICATION VOLUME B
FOR SECTION D
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 CLASS OF MOTOR OIP67 [ FLAME PROOF
@ INSULATION CLASS CLASS-F TEMP. RISE LIMITED TO CLASS-B
W THERMOSTAT (3 Nos.,1 IN EACH PHASE)
@ WINDING TEMP PROTECTION =
SINGLE PHASE / WRONG PHASE
SEQUENCE PROTECTION REQUIRED
INTEGRAL STARTER B REQUIRED 0 NOT REQUIRED
TYPE OF SWITCHING DEVICE B CONTACTORS O THYRISTORS
TYPE B CONVENTIONAL I SMART (NON-INTRUSIVE)
IF SMART
a) SERIAL LINK INTERFACE O INTEGRAL O FIELD MOUNTED
O] FOUNDATION FIELD-BUS [ PROFI-BUS
b) SERIAL LINK PROTOCOL O DEVICE NET SR
¢) SERIAL LINK MEDIA O TWISTED PAIR Cu-CBL I CO-AXIAL Cu-CBL
0 OFC
d) HAND HELD PROGRAMMER O REQUIRED 0 NOT REQUIRED
PF%&ET\?A&ESAND HELD OBLUETOOTH  [JINFRARED [l
INTEGRAL
STARTER f) MASTER STATION O REQUIRED 0 NOT REQUIRED
g) MASTER STN INTRFACE WITH DCS | 0 MODBUS O TCP/P
h) DETAILS OF SPECIAL CABLE 0 ENCLOSED 0 NOT REQUIRED
STEP DOWN CONT. TRANSFORMER 0 REQUIRED
OPEN / CLOSE PB 0 REQUIRED 0 NOT REQUIRED
STOP PB 0 REQUIRED 0 NOT REQUIRED
INDICATING LAMPS 0 REQUIRED 0 NOT REQUIRED
LOCAL REMOTE S/S OREQUIRED 0 NOT REQUIRED
STATUS CONTACTS FOR MONITORING | [ REQUIRED 0 NOT REQUIRED
REQUIRED (O/L RELAY OPERATED,
géﬁiﬁ’“‘ STARTER DISTURBED CONT./POWER SUPPLY FAILED, S/S IN LOCAL,
TORQUE SWITCH OPTD. MID WAY)
TYPE OF ISOLATING DEVICE ; g\:_l'l_'EFé;OSING RELAY 0 OPTO COUPLER
INTERPOSING QUANTITY M 2 NOs. 03 NOs.
RELAY/OPTO
COUPLER DRIVING VOLTAGE W205-24VDC O vV DC
(Applicable for DRIVING CURRENT B 125mA MAX | mA MAX
integral Starter) =~ 192 o 25K on
onms - < onms
LOAD RESISTANCE 0 I ohms
TORQUE MFR & MODEL NO. BIDDER TO SPECIFY
SWITCH OPEN / CLOSE B1No. C2Nos. / MA1No. [J2Nos
(Not Applicable
CONTACT TYPE 2NO + 2NC
for Smart
Actuator) RATING 5A 240V AC AND 0.5A 220V DC
($$ Refer CALIBRATED KNOBS(OPEN&CLOSE TS) | REQUIRED FOR SETTING DESIRED TORQUE
Notes) ACCURACY +3% OF SET VALUE
LIMIT SWITCH MFR & MODEL NO. BIDDER TO SPECIFY
(Not Applicable 1 No H1 No.
for Smart OPEN : INT : CLOSE 2 Nos. 2Nos. (ADJ) | Fonos. | |
Actuator) ($$ CONTACT TYPE 2NO + 2NC
Refer Notes) RATING (AC / DC) 5A 240V AC AND 0.5A 220V DC
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FORM NO. PEM-6666-0

SECTION C3, SUB-SECTION 1l

SPECIFICATION NO.: PE-SS-403-145-1007
T SPECIFICATION VOLUME B
FOR SECTION D
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 B REQUIRED 5 NOT REQUIRED
duty & other specific applications)
MFR & MODEL NO. BIDDER TO SPECIFY
0 ELECTRONIC (2 WIRE) R/l CONVERTER
POSITION TYPE
TRANSMITTER B ELECTRONIC (2 WIRE) CONTACTLESS
SUPPLY W 24V DC O
OUTPUT W 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
ACTUATOR/MOTOR TERMINAL BOX REQUIRED
ENCL CLASS ACTUATOR/MOTOR T.B. @0 1P 68 @0.........
TERMINAL
BOX @ EARTHING TERMINAL REQUIRED
PLUG & SOCKET(9 PIN) B REQUIRED 0 NOT REQUIRED
(FOR COMMD, LS/TS FEED BACK, PoT) | M 2NOS. [ P
@ POWER CABLE GLAND ({74 = —
@ SPACE HEATER CABLE GLAND [V T ——
CABLE GLANDS
OTHER CONTROL CABLE GLANDS-1 O 1No. for BFV of CW PUMP(Cable size 2Px1.5mm2)
OTHER CONTROL CABLE GLANDS-2 QUANTITY & SIZE :wememmmmemmemmmemmenee
TOTAL WEIGHT (ACTUATOR +
WEIGHT ACCESSORIES) BIDDER TO SPECIFY Kg.
NOTES:
1. SCOPE: DESIGN, MANUFACTURE, INSPECTION, TESTING AND DELIVERY 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 COMPLIED WITH:
1S-9334, 1S-2147, 1S-2148, 1S-325, 1S-2959, 1S-4691 AND 1S-4722
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 LIMIT SWITCHES WHICH OPENS ON VALVE LEAVING END POSITION.THESE LIMIT SWITCHES ARE ADDITIONAL TO THE
NUMBER OF LIMIT SWITCHES SPECIFIED ELSEWHERE.
6. 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 LINE STARTING.
$$ TORQUE SWITCH & LIMIT SWITCH SHALL ACT INDEPENDENT OF EACH OTHER. TANDEM OPERATION IS NOT ACCEPTABLE.
#it EPOXY PAINT IS RECOMMENDED FOR COASTAL AREAS.
PREPARED BY CHECKED BY APPROVED BY VENDOR COMPANY SEAL
NAME ANUJ WADHWA CHETAN MALIK M.A.MANSOORI NAME
SIGNATURE SIGNATURE
DATE 20.06.2013 20.06.2013 20.06.2013 DATE

NOTES* = TO BE FILLED BY MPL (LEAD AGENCY). @=TOBEFILLED BY ES
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SECTION C3, SUB-SECTION I

 CLAUSE NO.

e

TECHNICAL REQUIREMENTS

1.00.00

1.01.00

1.01.01

1.02.00
1.02.01

1.02.02

1.02.03

1.02.06

PROCESS CONNECTION AND PIPING
PROCESS CONNECTION PIPING

The Contractor shall provide, install and test all required material for completeness of
Impuise Piping System and Air Piping System as per the requirernents of this Sub-section
enclosed installation drawings and source connection drawings on as required basis for the
connection of instruments and controt equipment to the process ‘and make the system
complete. The installation & solirce connection of various items shall generally as per
installation drawings (drawing no. 0000-099-POI-A-022 to 034) and source correction
drawings (drawing nos. 0000-999-POI-A-038), However, the Contractor shall furnish during
detailed engineering all relevant drawings, material and tech. specifications of various items

service wise for Employer's approval.

All materials supplied under this Sub-section shall be suitable for intended service, process,
operating conditions and type of instriments used and shall fully conform to the requirements
of this specification. The material offered by the Bidder shali be from reputed, experienced
- manufacturer whose guaranteed and trouble free operation has been proven at least for two
years in not fess than two pulverized coal fired utifity stations.

IMPULSE PIPING, TUBING, FITTINGS, VALVES AND VALVE MANIFOLDS

- Allimpulse pipe shall be of seamless type conforming to ANSI B36.10 for schedule numbers,
sizes and dimensions etc. The material of the impulse pipe shall be same as that of main
process pipe. For various applications specification of associated fittings and vaives shall be

“as given in Table PCP. For protection against sea environment all impuise pipes fittings etc.
shall be provided with durable epoxy coating with poly urethane finish.

Stainless steef tube shall be provided inside enclosures & racks from tee connection to valve
manifold and then to instrument. For high pressureftemperatire applications (piping class A,
B, C &D of the table no. PCP) the material shalf be ASTM A 213 TP 316H and for other
applications material shall be ASTM A 213 TP 316L. The wall thickness of the tube shall be

in accordance with the ANSI B31.1 standard.

All fittings shall be forged steel and shall conform to ANSI B16.11. THe material of forged
tube fittings for shaped application (e.g. Tee, elbow efc.) shail be ASTMA 182 Gr. 316 H for
high pressure/ temperature applications (as defined above) and ASTMA 182 Gr. 316L for
other applications. "~ The material for bar stock tube fitting (for straight appiication) shall be
316 SS: Metat thickness in the fittings shall be adequate to provide actual bursting strength
equal to or greater than those of the impulse pipe or SS tube, with which they are to be used.

-The source shut-off (primary process root valve) and blow down valve shall be of 1/2 inch
size globe valve type for all applications except for air and flue gas service wherein no source
hut-off valves are to be provided. The disc and seat ring materials of carbon steel and alloy
teel valves be ASTM A-105 and ASTM A-182, Gr. F22, hard faced with stellite (minimum
rdness - 350 BHN.) The surface finish of 16 RMS or greater is required in the area of stem
king. The valve design- shall be such that the seats can be reconditioned and stem and

Isc may be replaced without removing the vaive body from the line. .

A The valve manifolds shall be of 316 stainless stee! with pressure rating suitable for intended

application. 2 valve manifold and 3 valve manifold shall be used for pressure measurements

‘using pressure . transmitters/. pressure switches and diff. pressure transmitter/ switches
respectively. 5-valve manifold shall be used for remaining applications like DP, flow and level
measurements. ' s

uid application two-way globe valve on each impulse line to the

For Pr/D.P gau el ;
instrurment and in ¢ bplication two-way gate vaive-on each impulse fine to the instrument
LARA STPP (2x800MW) / T TECHNICAL SPECIFICATION PART-B -
CAIMARA STPPA (21 S00MN /- o SECTIONVE SUBSECTIONV | page1ors
KUDGI STPPA (3 x soomw)~ § 'BID DOC NO.: CS-9548/ 9549/ 9566/ -6 (PROCESS
' 220 W b
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SECTION C3, SUB-SECTION I

CLAUSE NO.

TECHNICAL REQUIREMENTS iﬁgg@

2.00.00
2.01.00

201.01

2.02.00

2.03.00

2.04.00

2.05.00

206.00

shail be provided near the instrument. These shaill be in addition to the three ways gauge
cock provided along with the pressure /D.P gauges. '

AIR SUPPLY PIPING

All pneumatic piping, fitfings, vaives, air filter cum regulator and other accessories required
for instrument air for the various prneumatic devices/ instruments shall be provided

This Will include as a minimum air supply to pneumaticai!y operated controi valves, actuators,

_:nstruments continuous and lntermittant purgmg requlrements of etc

For individual suppiy fing and control signal line to controi vaive 1i4-1nch size light drawn
ternpered copper tubing conforming to ASTM B75 shall be used. The thickness of cu-tubing
shall not be less than 0.065 inch and shall be PVC coated The fittings fo be used with
copper tubes shall be of cast brass, screwed type

All other air supply lines of 1/2 inch to 2 inch shall be of mlld steel hot dipped galvanlzed
inside and oufside ds per 1S-1238, heavy duty with threaded ends. The threads shall be as
per ASA B.2.1. Flttlngs material shall be of forged carbon steel A234 Gr. WPB gaivanized
inside and outside, screwed as per ASA B2.1. Dimensions of fittings shall be as per ASA
B16.11 of rating 3000 lbs.

For air supply to varicus devices mentioneci above,-the bidder shall provide 2 inch size Gl
pipe header with isolation vaive from the instrument air and service air terminal points. In the
boiler area the 2 inch head shall be provided upto top most elevation of boiler fioor and from
this 2 inch header, 1 inch sub-header shall be branched off at each floor with isolation vaive.
From this 1 inch sub-header, branch line of 1/2 inch, with isolation valve shall be provided
upto various devices. Similar system is to be followed for service air requfred for intermittent
purging in the Local Instrumenf Enclosures (LIES) etc.

All ms‘crument air fi fters cum regulator set wuth mountmg accessories. sha! be provided for
each pneumatic device requiring air supply. The filter regulators shall be suitable for 10-kg/
sq.cin max. Inlet pressure. The filter shall be of size § microns and of material sintered
bronze. The air set shall have 2-inch size préssure gauge and buiit in filter housing blowdown |
valve. The end connection shall be as per the reqmrement to be finalized during detailed

engmeenng : : : : :

Alf the isolatzon valves in ahe air supply Eme shaii be gate vaives as per ASTM B62 inside

screw rising stem, screwed female ends as per ASA B2.1. Vaive bonnet shall be union type
& trim material shall be stamless steel body raé;ng 150 pounds ASA ‘i‘he valve sizes shall be

_Yinch to 2 inch..

| Purge Alr Connectlon for Air and Fiue gas Appllcatlons

The con:zh'uo"u's 'pu'n"géng 'w:'th' hstrument i shall be done, for all air and flue gas

measurements excepting. instrument air and. service air instruments, at the process
source connection end. Necessary arrangements required for continuous purging shall be

- provided inside alt the Air and F ue gas enclosures as per enclosed drawmg ng. 0000-

999-POI-A-034.

" For miermlttent purgmg with service ar, necessary arrangements msnde all the air and

Flue gas enclosures shall be provided. The SS three way valve provided in the SS tubing

- shall be used for i o!ating the transmitter & connect:ng the service air quzck disconnect

line.

A/k 53%

LARASTPPW"“"MW” . TECHNECALSFECEFICATION L PART-B

DARLIPALI STPP- (2 x 800MW) [/ - : X - e g
GAJMARA STPP.1 (2x S00MW) | . SECTION-VI " SUB-SECTION-IV

KUDGI STPP-1 (3 X BOOMW) : - .

BID DOC NO.: CS-8548/ 9549/ 9566/ | 1.6 (process « | T HOE20F8
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SECTION C3, SUB-SECTION I

CLAUSE NO.

TECHNICAL REQUIREMENTS ' {ﬁggg

3.00.00
3.01.00
3.01.01

3.01.02

3.01.03

3.01.04

3.01.05

3.02.00
3.02.01

Purging arrangement is not required for Instrument air and service air measurement
applications.

§NSTALLATION AND ROUT!NG
lnstrument Piping System

For steam and liquid measurements, the fmpuise p;pe should preferably slope downward
from source connection to instrument and instrument shail be installed below the source
point. If due to any reason instrument is installed above the source point, the impulse pipe
should slope upwards continuously and a ‘pigtail' should be provided at the instrument to
assure water seal for temperature protection. For vacuum measurements instrument shall be
installed above source pomt and tmpulse pipe should siope upwards

Impulse piping for air and flue gas shal s!ope upwards and instrument shall be installed
above source point. if this requirement cannot be met special venting or drain provision shall
be provided with vent & drain lines along with isolation valves and other accessories
including drainpipes. This draln is to be connected to plant drain through open funnel also.

All impulse piping shall be installed to permit free movement due to thermal expansion.
Wherever requrred expansmn [oops 'shail be prowded

Special ‘accessories such as condensmg pots/ reservoirs shal! be provided and instalied
wherever required. In any case condensing pots shall be provided for all level measurements
in steam and walter services, all flow measurement in steam services and flow
measurements water services above 120 Deg.C. For drum/ separator level measurement
required balancing chamber shall be provided. -

Color coding of all impulse pipes shall be done by the bidder inline with the colour coding
being foifowed for the parent pipes. :

!nstrument Au’ & Ser\nce Air Pspmgi Tubmg System -

Instrument air & service air headers and their branches wsth all associated fittings &
accessories shail be provided for giving supply to all consumers, as per the requirements. Air
piping shall be installed a{ways wuth a siope of over 1/2(3 to prevent accumudation of water
within the pipe. . :

" Single and multi tubes shaﬁ run with the mmumum number of changes in direction. Suitable

identification tags shall be prowded for easy checkup and for connections.
PIPING/TUBING SUPFORT

impuise pipzng and samp!e plpmg sha i be supporteci at an mtervai not exceeding 1.5 meters.
Each pipe shall be supported individuaily using sfotted angle mounied ciamps with necessary
fixtures. Tubing shall run in proper perforated trays with proper cover. Tubing shali be
supported inside the trays by aluminium supports. Hangers and other fixtures required for
support of piping and: Irays shall be provided, either by welding or by botlting on walls, ceilings
and structures. Hanger clamps and other fastemng hardware shall be of corrosion resistant
metals and hot-dip gaivanszed :

588

T K e Lo .
D AR‘-&,’}:&Q;:&*F;:’;‘::’JM R TECH_N!CAL SPECIFICATION | = PART-B
GAJMARA STPPA (2x B00MW) /. | SECTIONV! SUB-SECTION-IV PAGE 3 OF 6
KUDGI STPP (3 x S00MW) . & BED DOC NO: CS-9548/ 9549/ 9566(| 16 (PROCESS
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SECTION C3, SUB-SECTION I

. | padfad
CLAUSE NO. TECHNICAL REQUIREMENTS ‘ﬁ,’%’w

5.00.00 SHOP AND SITE TESTS

5.01.00 General Requirements

5.01.01 The equipment and work performed as per this Sub-section shall be subject to shop and site
test as per requirements of Sub-section-Q (Quality Assurance & Inspection) other applicable
clauses of this Sub-section and Employer approved quality assurance plan.

5.01.02 Hydrostatic and pneumatic tests shall be peﬁoﬁneé on all pipes, tubing and systems and
shali conform to ANSI B31.1. .

5.02.00 Hydrostatic Testing | |

5.02.01 Al instrument piping/ tubing shall be hydrostatically tested upon completion of erection. The
test pressure shail be 1.5 times the maximum process pressure. The test shall be performed
either with the testing of associated process piping or without the associated process piping
{by closing the root valve). in both the cases the instrument shall be isolated by closing the
shut-off valve.. . - N R : . _

5.03.00 Air Testing R o |

5.03.01 All air headers & branch pipes shail be air tested by pressure decay method as 'p'er ANSI

: B31.1.-Flexible hoses and short signal tubing shail be tested at normal pressure for leakage.
Long signal tubing shall be tested by charging each tube with air at 2 kg/ sq. cm. through 2
bubbler sight glass. The boiler draft and vacuum piping shall be air tested by the same
_ method as long signal tubing. - .- . . o .
6.00.00

LOCAL INSTRUMENT ENCLOSURE AND RACKS

 Transmitters, switches, devices ,temperature transmitters etc. (except"'for all fuel oil

applications which shall be mounted close to be tapping points) mounted in the field shall
be suitably grouped together and mounted (i} local instruments enclesure in case of open
areas of the plant like boiler area, etc. and (i} In local instrument racks in case of covered
areas. Gauges are to be mounted on a channel of a frame or a rack {Gauges shall not be
rmounted directly on process pipe). These local instrument. enclosures and racks shall be
furnished as per the ‘actual requirements finalized during detailed engineering stage. The
exact grouping of instruments in a particular instrument enclosurefinstrument rack shall be
as finalized during detailed engineering stage subject to Empioyer's approval,

For mounting of PT/DPT/LT/FT, LIEs / LIRs shall be of three types depending on the
number of transmitters located in it as elaborated in the typical GA of the LIELLIR, drawing
no. 0000-999-POI-A-064 (Sh Nos. 1to 3of 5).. : : . .

These dimensions and number of instruments indicated therein are only indicative and the

- exact dimensions along with-the number of instruments shall be as finalized during detailed
- engineering stage without any price repercussions. PEREER L

The internal layout shall be such thé§ the impuis'e:'.pip_in'gl blow down fines are a’céessi_ble
from-back-side of the enclosure / rack and the transmitters etc. are accessible from front
side for easy maintenance. Bulkheads, especially designed to provide isolation from

| process line vibration shall be instatled on instrument enclosures/racks to meet the process

sensing line connection requirement.

Vibration dampen@rs shail be in d for each enclosure / rack.

LARA STPP (2xooMW) [\, ] TECHNICAL SPECIFICATION | . PART-B
D appd 2200w\ et boc NoEoTONYI | SUBSECTIONWV | - paGE4OF6
LGS TP 13(x' soon:gv}w-) ! ] BIDDOG NO.: G5-9548/ 9549/ 8566/ |~ 1-6 (PROCESS
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. The enclosures shall be constructed of 3 mm sheet plate and shall be of modular
construction with one or more modules and two end assemblies bolted together to form an

. enclosure. Double inter locking doors shall be provided. The doors shall be the three-point
locking type constructed of not less than 1.6 mm thick steel. Doors shall have concealed

~ quick removal type pinned hinges and locking handles. Door locks shall accept the same
key. : ‘

Gaskets shall be used between all mating sections to achieve protection class of IP-55.

The instrument racks shalf be free standing type constructed of suitable 5 mm thick channel
frame of steel and shall be provided with a canopy to protect the equipment mounted in
racks from falling objects, water etc. The canopy shall not be less than 3 mm thick steel,
and extended beyond the ends of the rack. Bulk heads, especially designed to provide
isolation from process line vibration shall be provided. Exact fabrication details shall be as
finalized during detailed engineering stage. The junction box for racks also shall conform to
IP 55 protection class.

_ ' Enclosures/racks shall be reinforced as required fo ensure true surface and fo provide

. adequate support for instruments and equipment mounted therein. Centre posts or any
member which would reduce access shall not be provided.

Each transmitter enclosure housing instruments requiring purge air for continuous air
purging, shall be provided with common purge air header, redundant air filter regulators of
sufficient capacity, required pressure gauges, valves, fittings, SS tubing and individual
purge meters for each purge line etc. as required and indicated in Instrument Installation
drawings enclosed herewith, i

- A 15 mm NB service air header shall be furnished in each instrument enclosure housing air
& flue gas and coal mill instruments. The header shall be furnished ‘complete with a
‘pressure regulating valve, pressure gauge, and quick disconnect connections. A hose for
connecting each header to the draft instrument line four-way valves shail be furnished. The
hose shall be self-storing nyion tubing having a burst pressure of 15 kg/sg. em. The size of
the hose shall be 1/2* minimum. The service air header shall originate at a bulkhead

- penetration or fitting located on one of the bulkhead plates.

The contractor shall prepare the piping drawings and the genera! arrangement layout

- drawings for each of the enclosures and racks. Special attention shall be given in the piping
layout to avoid air traps in fiquid filled piping or water pockets in piping intended to be dry.
Drawings shall indicate the arrangement of all equipment, piping, valves and fittings within,
the enclosure/racks and shall be subject to Employer's approval.

AI'I liquid filled blow down Tines; except those méasuring vacuum shall be connected to a

W0 Inch header which is extended through one end of the enclosure and turned downward

ok directing the blow down into a drain. The material of the blow down header shall be

tactor shall submit to the Employer with his proposal a copy of his welding

procedufg specification together with proof of his compliance with the latest applicable
welding/ANSI code. Prior to any welding being performed, the Contractor shail submit the

qualifications of the craftsmen who will perform the work.

STPP {2xBOOMW) /. .. |\~ TECHNICAL SPECIFICATION PART -B
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CLAUSE NO.

TECHNICAL REQUIREMENTS _ ;gggg

1.00.00

1.01.00

1.01.01

1.01.01

1.01.02
1.01.03

1.01.04
1.01.05

2.00.00

2.01.00

INSTRUMENTATION AND POWER SUPPLY CABLE

INSTRUMENTATION CABLE, POWER SUPPLY CABLE, INTERNAL WIRING AND

ELECTRICAL FIELD CONSTRUCTION MATERIAL

Géneral Requirements

All cables inciuding special cables, internal wiring and electrical field construction material
shall conform to this specification, Employer approved detail engineering drawings &
documents and the latest edition of the relevant standards & guidelines. The Bidder shall
furnish all material and services required for the completeness of the work identified in his
scope as per this specification. -

The Contractor shall supply, erect, terminate and test all instrumentation cables for control
and instrumentation equipment/devices/systems included under Contracior's scope as
ilustrated in the enclosed Drg. No. 0000-101/102-POI-A-021 and ensuring completeness of
the controf system.

Any other application where it is felt that instrumentation cables are required due to
system/operating condition requirements, are also to be provided by Contractor,

Other type of cables like fiber optic/co-axial cables for systemn bus, cables for connection of

peripherals etc. (under Contractor's scope) are also to be furnished by the Contractor.
Contractor shali supply all cable erection and laying hardware from the main trunk routes like
branch cable trays/sub-trays, supports, flexible conduits, cable glands, lugs, pull boxes etc.
on as required basis for all the systems covered under this specification.

Wherever the quantity has been defined as on as required basis, the same are to be
furnished by contractor on as required basis within his quoted lump sump price without any
further cost implication to the Employer. .
Specification of Instrumentation cable

Common Requirements

8. No. Property _ Requirement

1 Voltage grade 225 V (peak value}

2. Codes and standard All instrumentation cables shall comply with
VDE 0815, VDE 0207, Part 4, Part 5, Part 6,
VDE 0818, VDE 0472, SEN 4241475, ANSI

2 , . MC 96.1, [S-8784, 1S-10810 (latest editions)

and their amendments read along with this
specification, | ' : —

" Continuous operation suitability At 70 deg. C for alf types of cables, while 205
Deg C for Type-C cables.

tic on-line To be provided at every one meter on
" yter sheath.

Progressive a
sequential md
in meters

LARA STPP (2xB00MW) /

TECHNICAL SPECIFICATION ~ PART-B
DARLIPALI STPP-i {2 x 800MW) / \\)\/ " SECTION I SUBSECTIONAV: 7 | e 1 oF 14

GAJMARA STPP-| {2x 800MW)} /
KUDG! STPPH (3 x 800MW)
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| CLAUSE NC. TECHNICAL REQUIREMENTS
5. Marking to read 'FRLS' To 'be'pmvided at every 5 meters on outer
sheath except for Type-C cable.
8. Allowable Tolerance on © +/-2 mm (maximum) over the.
overall diameter declared value in data sheet
7. Variation in diameter Not more than 1.0 mm throughout the Eength of
cable
8 Ovality at any cross-section _. * Not more than 1. Orm:
9  Others ' a) . Durabte markmg at intervals not
- exceeding 625 mm shall include
manufacturer's name, insulation material,
conductor's size, number of pairs, voltage
rating, . type  of cable, vyear of
manufacturer to be provided.

b) Cables shall be suitable for laying in
conduits, ducts, trenches, racks and
underground-buried instaliation

' 'c) Répaired cables shall not be aéceptabie.
| 2.02.00 ' Specific Requirements
Specification Type-A . Type-B Type F & G . Type-C cable "
Requirements cable cable cable
A. Conductors - _
Cross section area (Sam'e as T/IC ‘} 0.5 sg. mm 0.5 sq. mm.
Conductor material ANSItype  ANS! type High ANSI type KX
KX : SX conductivity :
Annealed bare
P copper
Célourco_dé_. . Yeliow-Red Black-Red .. As perVDE-815 ~ Yeliow-Red
Cenductor Grade : As per ANS! MC 96.1 Electrolytic As per ANS!
B o T MC 96.1
__No & dla_of 7x0.3 mm {nom) .
' strands :
WNO,_ of Pairs | 2 2 . 4.8,12,16,24 48 )
Max. conductor  As per ANSI MC 96.1. 73.4 (loop) As per ANSI
resistance per Km _ MC 96.1
(in ohm) at i L :
20 deg. C g o
594
LARA STPP (2xB800MW) ] = ' ]
DARLIPALI STRP- (2 x B00MW) /. T;;nmcgzzﬁgiﬁaﬂcﬂ!on E susgﬁﬁogw:w PAGE 2 OF 14
) STa0s Cx sooaa . BID DOC NO.: CS-9548/ 9549/ 9566/ | (INSTR. AND POWER
STEAM GENERATOR PACKAGE nny 96731022 - SUPPLY CABLE) '
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of Individua! pair
shielding

%
%

. . St
. C*—A_U“}E NO. TECHNICAL REQUIREMENTS :z?pg
Reference As per ANSI MC 96.1 VDE 0815 - As per ANSI
Standard MC 986.1
B, Insuiation
Material PVC type Y1 3 Teflon (i.e.
extruded FEP)
Thickness in mm - - 0.25/0.3/0.35 0.4/0.50
(Min/Nom/Max)
Volume . 1x 10" at 20 deg. C & 1x10'* at 70 deg. C. —
Resistivity (Min)
in ohm-cm
Voltage Rating 225 V peak operating voltage |
Reference Standard VDE 0207 Part 4 VDE 0207 Part 6
& ASTMD 21186.
Core diameter Suitable for cage clamp connector
above insulation .
C. Pairing & Twisting
Max. lay of
pairs (mm) 50
Single layer of Eachcore  Yes
pelyester numbered printed with
tape on each
pair provided
Unit formation N.A. Yes N.A.
of four pairs with '
printing of no.
of Unit provided _
Conductor /pair N.A, Tobe provided ~ N.A.
identification as {color cading:
per VDEOS15 attached}..
D. Shieiding.
Type of shiglding €~ Al-Mylar tape >
Individual pair - No To be pravided -~ No
shielding for F-type cable
Minimum thickness No 28. micron No

LARA STPP (2xB0OMW) / -
DARLIPALI STPPA {2 x 800MW) /
GAJMARA STPF-l (2K B00MW) /
KUDG! STPP- {3 x B00MW)
STEAM GENERATOR PACKAGE

\V

TECHNICAL SPECIFICATION - PART-8 .
) SECTION-VI SUB-SECTIONAV: 17
" BID DOG NO.: CS-9548/ 9549/ 8566/ {INSTR. AND POWER
: 9573-102-2 SUPPLY CABLE)
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| GLAUSE HO. TECHNICAL REQUIREMENTS
Overall cable | To be provided
assembly shielding
Minimum thickness 55 micron

of Qverall cable

Drain wire provided
for individual shield

for overaEI shield
E. FELLERS

Non-hygroscopic,
flame retardant

F. Outalj Sheath

Material

Minimum
Thickness at
any point

'Nominat
Thickness at
any point

Color

Resistant to
water, fungus,
termite & .
rodent attack

Oxygen index
as per
ASTMD-2863.

“Temperature
+-index as per
ASTMD-2863 -

Acid gas
generation by
weight as per
IEC-60754-1

assembly shielding

Shielding coverage

100% with at least 20% overlap

NA. Yes (for F-type) .-

7-strand 20 .
AWG (0.51 mm2)
annealed Tin -
coated copper

To be provided.

& Extruded PVC compounci YM1 wsth-—-%
FRLS properties :

1.8 mm
>1.8mm -

Biue

Required

not less than 28%
- not less than 250 deg.C -~ -

 Maximum 20%

596

N.A

Drain wire provnded Yes. 7-strand 20 AWG (0.51 mm2) anneaied Tin coated copper

Teflon (i.e.
extruded FRP)

0.4mm

0.5 mm,

N.A.

N.A.

NA

LARA STPP (2x800MW) /
DARLIPAL] STPP- {2 x BOOMW] /
GAJMARA STPP {2x BDGM_W} I
© KUDGESTPPA (3 x BOONW) -
STEAM GENERATOR PACKAGE

PART-B

. TECHNICAL SPECIFICATION
<o SECTION-V

. BID DOC NO.: CS-9548/ 9549/ 9566/
. 95731022

SUB-SECTIONV: I7
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Smoke Density Maximum 60% N.A,
Rating as per- (defined as the average area under the
ASTMD-2843 curve when the results of smoke density
test piotted on a curve indicating light
absorption vs, time as per ASTMD-2843)
Reference standard VDE207 Part & VDE207 Part 6
& ASTM D2116
G. Eiectrical Parameters
=~ Mutual Capacitance 200 nFikm 120 nF/km for 200 nFfkm
Between Conductors F type
At 0.8 Khz (Max.)
100 nF/km for
G-type
Insulation 100 M Ohm/Km
Resistance
(Min.)
Cross Taik 60 dB 60 dB NA
Figure (Min.) ’
At 0.8 Khz
Characteristic NA. 320 OHM NA.
impedance FOR F-TYPE
{(Max) At 1 Khz 340 OHM
FOR G-TYPE
Attenuation . MLA, 1.2 db/km NA.
Figure at 1 Khz (Max):
H. Complete Cable
‘Complete Cable’ Shan pass Swedish Chsmney test as per N.A,
assembiy : SEN-S§ 4241 475 class F3.
- Flammability Shaif pass ﬂammablilty as pér IEEE-383
) S read in conjunction fo this specification - N.A.
E .
}/ L. Accessories
. Cable Yes. (Accessories such as harnessing components, markers,
accessories of bedding, cable jointer, binding tape etc.)
flame retardant :
qualify. .
J. Tests -
Routine & Refer sub-section IiE-
Acceptance
tests
- L/ _
LARA STPP {2xB00MW) / )
B R i P
GQUDG'}QT;:LL‘?;%‘;&%V;”’ BID DOG NO.: GS-9848/ 8549/ 9566/ | (INSTR. AND POWER
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CLAUSE HO. TECHNICAL REQUIREMENTS
Type tests Submission of type test results and certificate shall be adrﬁeptablé
providad the test has been conductad within last 5 years fram the date of
bid opening. In case the iast is not conducted within last 5 years or spec
requirements are not met, the same shall be conducted by contractor
free of cost to Employer. Also, refer sub-section-iv:18 TYPE TEST
REQUIREMENTS FOR C&l.
K Cable Drum
Type Non-refurnable wooden drum (wooden drum {o be écnstructed from
seasoned wood free fram defects with wood preservative applied to
the entire drum) or steel drum. .
Outermost Yes
layer coverad
with waterproof
paper
Painting Entire surface {o be painted
Length 1000 m + 5% forup to & incfuding 12 pairs
: 500 m + 5% for above12 pairs
3.00.00 SPECIFICATION OF OPTICAL FIBER CABLES (OFC)
3.01.00 Optic Fiber cable shall be 4/8/12 6ore. galvanised corrugated steel taped armoured, fully

water blocked with dielectric central member for cutdoor/indoor application so as to prevent
any physical damage. The cable shall have multiple single-mode or multi mode fibers on as
required basis so as to avoid the usage of any repeaters. The core and cladding diameter
shall be 9 +/- 1 micrometer and 125 +/- 1 micrometer respectively. The outer sheath shall |
have Flame Retardant, UV resistant properties and are to be identified with the
manufacturer's name, year of manufacturer, progressive automatic sequential on-line
marking of length in meters at every meter on outer sheath.

The cable core shall have suiiable characteristics and Strengthening for prévention of
damage during pulling viz. Stesl central member, Loose buffer tube design, 4 fibers per
buffer tube (minimum), Interstices and buffer tubes duly filled with Thixotropic jelly etc. The

cable shall be suitable for a maximum tensile force of 2000 N during installation, and once _

installed, a tensile force of 1000 N minimum. The compressive strength of cable shall be
3000 N minimum& crush résistance 4000 N minimum. The operating temperature shail be -
20 deg. Cto 70 deg.C o : o

All testing of the fiber optic cable being supplied shall be"as per the relevant IEC, EIA and

other internationat standards. - :

3.04.00 Bidder to ensure that minimum 100% cores are kept as spares in all types of optical fibre
cables. _ .
3.05.00 Cables shall be suitable for laying in conduits, ducts, trenches, racks and under ground
buried installation.
3.06.00 Spliced / Repaired cables are not acceptable.
3.07.00 Penetration of S_r _re/sistan be as per [EC standard.
LARA STPP (2xB00MW) / TECHNICAL SPECIFICATION PART - B
A STPP E x:(%}r:nwa )Y Y SECTIONVI " SUBSECTIONAV: I7 | "paGE g OF 14
KD ST (8 xxsoomwv? BID DOG NO.: GS-3548/ 954/ 9566/ | (INSTR. AND POWER | -
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4.00.00 SPECIFICATION OF POWER SUPPLY CABLES

For technical specification, testing requirements etc, refer relevant subsections of this
specification,

5.00.80 INSTRUMENTATION CABLE INTERCONNECTION AND TERMINATION PHILOSOPHY
The cable interconnection philosophy to be adopted shall be such that extensive grouping of
signals by large scale use of field mounted Group Junction Boxes {JBs) at strategic locaticns
(where large concentration of signals are available, e.g. valves fimit & torque switches,
switchgear) is done and consequently cable with higher number of pairs are extensively
used. The details of termination to be followed are mentioned in the given Table A.

TABLE A: CABLE TERMINATION TO BE FOLLOWED .
Application Type Of Termination Type Of
_ Cable
FROM (A) TG (B) END A ENDB
Valves/dampers ~  Marshalling cubicle/ - Plugin. Posts mount - G
drives (Integral | Marshalling cum connector cage clamp
Junction box) termination type.
' Cubicleflocal
group JB
Transmitters, Integral Junction Plug in Cage clamp F.G
Process Actuated  box of LIE/LIR connector {Rail mount)
switches mounted type.
in LIE/LIR
RTD heads Local junction box Plugin Cage clamp F
: ' connecior (Rail mount)
- type.
Thermoecouple CJC Box: Plug in Cage clamp ABCH
{if applicable). connector {Rail mount)
: : type.
Other Field Local JB/Group JB  Plugin’ Screwed, Cage F.G
Mounted connector. clamp (Rail
Instrument mount) type
RTD ' Temperature Plug in - Screwed, Cage  F
' transmitter - connector clamp type
'Thermocoupie Temperature Plugin =~ ScreWed, Cage ABC
transmitter connector clamp.type
Local Junction Gro_up B ‘Cageclamp.  Cage clamp - FG
box, Teniperature - - : (Rail mount).  (Rail mount)
Transmitter, int. . . type.. type.
Junction box of e - :
- LIE/ LIR/Group e
JB/ MCC/SWGR-, 599
LARA STPP (2x800MW) / e e .
oARLIAL Sror vt || TEomoALseEomoATON | panrg
Gf&%‘};?g;fgﬁgg&%’ | \BiD DOGNO.: CS.9548/ 9549/ 9566/ | (INSTR. AND-POWER | TACET7OF 14
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6.01.00

CLAUSE 8O TECHNIGAL REQUIREMENTS
Application Type Of Termination Type Of
. Cable
FROM (A) TO(B) END A ENDB
Local Junction Marshalling Cageclamp  Pogsts mount FG -
box, Temperature  Cubicle/ (Rail mount)  cage clamp
Transmitter, inf. Marshalling cum type. type.
Junction box of Termination : o
- LIE/ LIR/Group: - Cabinet -
JBf MCC/ISWGR :
Marshalling Etedtronic sySt'em ' Cageclamp  Plugin Internal
cubicie/ cabinet Post mounted  ctnriector/ wiring
Termination : : type. Other
Cabinet R System
: as per
manufacturer's
Standard
Marshalling/ UCD mounted Postmount  Plugin - F.G (with
- Termination equipments - " cage clamp connector/ plug-in
System - - type. - Cage clamp connector
Cabinets type (rail at one
mounted). end)
DDCMIS/PLC PC, Printersétc.  ~ Plug in Plug in Mfr.'s
cabinets : connector connector Standard
Notes 1. Normally 10% spare cores shali be provided when the numbers of pairs of

cables are more than four pairs except for pre-fabricated cables which shall be
as per manufacturer's standard.

2. For analog signals, individual pair shielding & overail shieiding & for Binary
signals, only overali shielding of instrumentation cables shall be provided.

3. Also refer Drg. 0000-101/102-P01-A4021
4. *For hlgh temperature appiications oniy

5. Instrument Cabling for lnstrﬁmentslequlpments covered under subsectson Vi3
: !MA|N EQP INST 8Y8) shall be as per manufaciurer's standard .

TERMINAL BLOCKS

All ferminal blocks shall' be rail mounted/post mounted, cage clamp type with high quality
non-flammable insulating material of melamine suitable for working temperature of 105
deg.C. The terminal. blocks in field mounted junction boxes, temperature transmitters,
instrument enclosures/racks, etc., shall be suitable for cage clamp connections. The terminal
blocks in Control Equipment Room logic/termination/marshalling cubicles shall be suitable for
post mounted cage ciamp connection at the field input end. The terminal blocks for DDCMIS
input/output conTcti 3 {§_mlto SWGR/MCC, Actuators with Integrai Starter (for coupling

A
o ARLS;‘:L!SE!:;&*{?:%M L _TECHNICAL SPECIFICATION - PART-B _
GAIMARA STPP (o2 S00MWY | . SECTION-I SUB-SECTIONV: 17 | pace g oF 14
KUDGI STOBY 2 < SO0ty  BID DOC NO.: CS-9548/ 9549/ g (I_NSTR. AND POWER |
STEAM GENERATOR PACKAGE | 9673-102-2 SUEPLY CABLE)
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CLAUSE NO. TECHNICAL REQUIREMENTS : gﬁﬁpﬂ

relays and check back signals of 11 kV and 3.3 kV auxiliaries, LT drivesivalves &
dampers/solenoids, CT & VT, etc.) shall be provided with built in test and disconnect facilities
complete with plug, slide clamp, test socket etc, The exact type of terminal blocks to be
provided by the Bidder and the technical details of the same including width etc. shall be
subject to Employer's approval.

6.02.00 Al the terminal biocks shall be provided complete with all required accessories including

8 assembly rail, locking pin and section, end brackets, partitions, small partitions, test plug
bolts and test plug (as specified above for SWGR connections) transparent covers, support
brackets, distance sleeves, warning iabel, marking, etc.

5.03.00 The marking on terminal strips shall correspond to the terminal numbering on wiring
diagrams. Atleast 20% spare unused terminals shall be provided everywhere including local
junction boxes, instrument racks/eénclosures, termination/marshalling cabinets, etc. Afl
terminal blocks shall be niimbered for identification and grouped according to the function.

Engraved labels shail be provided on the terminal blocks.

6.04.00 For terminating each process actuated switches, drive actuators, control valvés,
Thermocouple, RTD, etc. in-Local Junction Boxes, efc, refer Drg no. 0000-9939-POI-A-065.

6.05.00 The terminal blocks shall be arranged with at ieast 100 mm c[eérénce between two sets of
' terminal blocks and between terminal blocks and junction box wails.

5.06.00 For ensuring proper connections, Bidder shall provide suitable accessories, along with
- |-insulation sieeves. The exact connecting accessory shall be finalized as per application
during detail engineering stage subject to Employer's approval without any cost
repercussions.

6.07.00 Internal wiring in factory pre-wired electronic equipment cabinets may be installed according
to the Bidder's standard as to wire size and method of termination or internal equipment.
Terminal blocks for connection of external circuits into factory prewired electronic equipment
cabinets shall meet all the requirements as specified above.

£ 7.00.00 INTERNAL PANELS/ SYSTEM CABINETS WIRING

7.01.00 Internal panelicabinet wiring shail be '_of multi-stranded copper conductor with FRLS PVC
insulation without shield and cuter sheath meeting the requirements of VDE 0815,

_ Wzring to door mounted. dévices shall be done by 19 strand copper wire provided with
|_adequate loop lengths of hinge wire so that multiple door opening shall not cause fatigue
breaking of the conductor. ' :

All internal wires shall be provided with tag and identification nos. etched on tightly fitted
ferules at both ends in Employer's approved format. All wires directly connected to trip
21 hidevices shali be distinguished by one additionai red color ferruie.

All external connection shall be made with one wire per termination point. Wires shall not be
tapped or spliced between ferminal points.

7.05.00 All floor slots of desk/panels/cabinéts used for cable entrance shall be provided with
: removable gasketed giand plates and sealing material. Spiit type grommets shall be used for
prefabric_:at_'ed cables. " _ L

7.06.00 All the s

ols as may be required for solder less connections shall be provided by
Bidder. S |

604

o AR%;*&?;’;‘;;?&?’;‘XZ’M ; " TECHNICAL SPECIFICATION PART - B -

GAJMARA STPP (2x 800MW) /. o/ Wpf. . SECTION-VI SUB-SECTIONAV: I7 | pacrgoF 14
KUDGI STPP. 13 » 00N - ™[ | 81D DOC NO.: CS-9548/ 9549/ 9566/ | (INSTR. AND POWER

STEAM GENERATOR PACKAGE 95731622 - SUPPLY CABLE)

254 01" 340



SECTION C3, SUB-SECTION I

CLAUSE NO. TECHMICAL REQUIREMENTS
7.07.00 | Wire sizes to be utilized for internal wiring.
(- Current (4-20 mA), low voltage _ 0.5 Sq.mrﬁ.

signals (48V); Ammeter/Voltmeter
circuit, control switches ete. for
electrical system.

(ii) © Power supply and snternal R : 2.58q. mm. msmrﬁum {shall

: illumination. S be as per load requirement.)
3.00.00 INSTRUMENTATION CABLE INSTALLATIGN AHD ROUTING
8.01.00 All cables assngned toa pamcuiar duct/conduit shall be grouped and puiled lmtmultaneously

using cable grips and suitable lubricants. Cables removed from one duct/canduit shall not be
retssed without approvaf of Employer .

8.02.00 Cables shall be segregated as per IEEE Std.422. In vertically stacked trays, the higher
voltage cabie shaft be in higher position and instrumentation cable shall be in bottom tier of |,
the fray stack. The distance between instrumentation cables and those of other system shall |

be as follows: o R
From 11 KV/6.6 kV/3.3 kV tray system - - - 914 rﬁr'n'
From 415V tray system =~ - .  610mm
From controt cable tray sysiem' o i - 305 mm
8.03.00 Cables shall terminate in the enclosure through cable glands. All cable glands shalt be-

properly gasketed. Fire proof sealing (to prevent ingress of dust entry and propagation of fire)
shall be provided for all floor slots used for cable entrance. Compression cable glands
{doubié for armaoured and single for other cables} shail be provided.

5.04.00 All cables shali be identified by tag. Nos. provided in Empioyers approved format at both the
ends as well as at an interval of 5 meters.

8.05.00 - Line voltage drop due to high resistance splices, tefminal contacts, insulation resistance at
terminal block, very long transmission line etc. shall be reduced as far as practicable.

"8.06.00 The cables emanating from redundant equlpment/dewces shall be routed through different
' paths. The above segregation of cables & wiring for redundant equipments/devices shall be
in accordance with {EEE-Std-422.

CABLE LAY!NG AND ACCESSOR!ES

CABLE LAYING

1 Cables shall be laid strictly in line with cable schedule.

2 Identification tags for cables.

Indelible tags to be provided at all terminations, on both sides of wall or floor
crossing, on ea?m conduit/duct/pipe enfry/exit, and at every 20 m in cable trenchftray.
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SECTION C3, SUB-SECTION I

" CLAUSE NO.

| REE

TECHNICAL REQUIREMENTS

3 Cable tray numbering and marking.
To be provided at every 10m and at each end of cable way & branch connection.
4 Joints for less than 250 Meters run of cable shall not be permitted.
5 " Buried cable protection |
With concrete siabs; Route markers at every 20 Meters along the route & at every
bend. - ' . _
6 Road Crossings - _ _
Cables to pass through buried high density PE pipes encased in PCC. At least 300
mm clearance shall be provided between o :
- HT power &LT poWer cables,
- LT power & LT control cables
- LT control & instruhwentét'ion cables,
Spacing between cables of same voltage grade shall be in accordance with the de-
rating criteria adopted for cable sizing. '
7 Segregation (physical isolation to prevent fire jumping) -
a All cable associated with the unit shali be segregated from cables of other
- Units. .
b Interplant cables of station auxiliaries and unit critical drives shall be
' segregated in stch a way that not more than half of the drives are iost in
: . case of single incident of fire.
8 - Cable clamping '
COAN Ca'bfés laid on trays shall be neatly dressed up & suitably clampeditied to the tray.
For cables in trefoil formation, trefoil ciamps shall be provided.
9 Optical fiber cables inside conduit shall be laid on cable trays wherever available and

Ling/Driver, Repeater / Modem (for O
| stégAination kits etc. on as required bass.

feasible. In areas where the same are required to be buried, the same shall be
buried in separate trench approx.1.6 metér depth, to be laid in 2" Gifrodent proof
" HDPE coniduits covered with sand, brick and soif along the pipe line route;

in Gifrodent proof HDPE conduits with sand filling at
p with cement concrete;

While cross!ng' roads - to be faid
bottom and sand, soil filling at to

While croésing canais/river- to be laid in Gl/rodent proof HDPE conduits within hume
pipe. ' :

shall s'up:pl'y:_ and install all cable accessories and fittings like Light Interface Units,
iy/suppressors, Opto isolators, Interface Converters, Fibre Optic Card Cage, Fibre Optic
ptical Fibre Cables), cable glands, grommets, lugs,:

A
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SECTION C3, SUB-SECTION I e

CLAHS& NG

TECHNICAL REQ

903 0¢

9.04.00

9.05.00

9.06.00

9.67.00

10.00.00

Bidder shall furnish two cozﬁpiete}y new sefs _cffc_ab{f} termination kits like Crim;iing {ools,
etc., which are required for maintenance of the system as per the type of tgrmination used.

"Cabies, which terminate in cabinets of draw out sectians shall have sufficient cable coiled in

the hottom of the cabinet to permit full withdrawal of draw out sections without disconnecting
the cables. When grefabricated cables with factory connectors on both ends are longer than
required, the excess cable shall be coiled in the bottom of ane or both termination cabinets.

No splices shall be made in conductors for instrument and control circuits except' where

' required at connections to devices equipped with factory installed pigtails. Such splices shall

be made only in approved splicing boxes of filting with removable cover. The splices shall be |
made with sufficient slack left in the wires to permit withdrawal of the splice from the splicing
box for sase of future disconnection of the splices. All exposed conductor or connector
surfaces shall be covered with a minimum of three half-lapped layers of all weather vinyl
plastic electrical tape.  Taping shall extend a minimum of two cable diameters over the cable
jacket and a similar distance over the other insulation or connections requiring insulation.

The Bidder shall be resporisible for proper grounding of all equipment under C&l package.
Further, proper termination of cable shields shall be verifigd and the grounding of the same
shall be coordinated so as to achieve grounding of all instrumentation cable shields at same
potential. This shall be completed prior to system tests. All the cables etc. required for
grounding of all equipments supplied under this package are to be supplied by the Bidder.

The Contractor shal take full care while laying / istalling cables as recommended by cable
manufacturers regarding pulling tensions and cable bends. Cables damaged in any way
during Enstailation shall be replaced at the expense_af the Contractor.

FiELD MOUN’TED LOCAL JUNCT!ON BOXES -

(1) No. of ways ' 12[24/36/48f64!72196!128 wﬂh 20% spares terminais.
(i) - Material ar_id Thickness 4mm thick Flbergiass Reinforced Polyester (FRP)
(iif | Type N Door gasket shali be of synthetlc rubber. -

(iv) Mounting damps Suitable for mountmg on walls, columns,

and accessories = " structures elc. The brackets, bolts, nuls, screws,
o . glands and lugs required for erection shall be of brass,
included in Bidders scope of supply.

(V) Type of terminal blocks ~ Rail mounted cage-clamp type suitable for conductor
S size upto 2.5 'mm2. A M6 earthing stud shall be
provided.

() Protection Class  IP: 55 minimum for indoor & IP-65 minimum for

outdoor applications.

(i) Grounding To be provided. |
(viiiy Color o To be decided during detailed engmeersng & sub;ec: to
: ' Employer's approval :

. ;

s 604
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