TECHNICAL PRE QUALIFICATION REQUIREMENT

Name ol Project . - Shahpurkandi H.E. Project (6x33 MW & 1x§ MW)
Name ol Customer — © - Punjab State Power Corporation Limited

Name of Consultant ;- WAPCOS . Gurgaon.

Namce ol ltem 1= 198kV & 60kV SURGE ARRESTER

TECIHNICAL PRE QUALIFICATION REQUIREMENT

The manufacturer whose 198kV and 60kV Surge Arrestors are offered, must have, manufactured,
type tested (as per IEC/IS or equivalent standard) and supplied 198 kV or higher voltage class surge
arrestor, which are in satisfactory operation# for atleast two (2) years as on the original scheduled

- date of technical bid opening of this tender enquiry.

#. satisfactory operation means certificate issued by the Employer/Utility certifying the operation
without any adverse remark.
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PROJECT @ Shahpurkandi H.E. Project (6x33 MW & Ix§ MW)
CUSTOMER : PSPCL TB-371-316-005
Technical Specification of 198kV & 60kV SURGE ARRESTOR REV.00

1.1

SECTION-1

Scope, Bill of Quantity, Specific Technical Requirements & Qualifying
Requirement

Scope

This technical specification covers the requirements of design, manufacturing, testing at works.
documentation, packing and loading at works and transportation to site of 198kV & 60kV
Outdoor Surge Arresters along  with its accessories such as insulating base., surge
monitor/counter. 11V Power connectors. Corona Grading Ring. Interconnecting copper flexible
tape between surge arrester and surge monitor/counter. nuts. bolts and washers for bolting the
arrester units. lixing surge monitor to structure. connecting the earthing bypass shunts, earthing
hardware cte. as mentioned in this section and in various other sections of this specification.

T'his scction covers the specific technical requirements of surge arrester. This constitutes
minimum wehnical parameters for the above item as specified by customer (PSPCL).

1T'he equipment is required for the following project:
Name ol the customer PUNJAB STATE POWER CORPORATION LTD., PATIALA

Name ol the project 3x33MW Shahpurkandi HEP PH-I and
3x33MW + 1x8MW Shahpurkandi HEP PH-II

Site : 220kV Switchyard at Shahpurkandi HEP PH-l and
220/66kV Switchyard at Shahpurkandi HEP PH-II

In casc ol any conflict among the various sections of this specification, the order of
precedence shall be section 1. section 2 & the section 3.



PROJECT : Shahpurkandi H.E. Project (6x33 MW & 1x8§ MW)
CUSTOMER : PSPCL TB-371-316-005

Technical Specification of 198kV & 60kV SURGE ARRESTOR REV.00

1.2 Bill of Quantities

1.2.1 Main Quantity:

SI No Sub Equment - ' uoMm ;A Q{y

SUPPLY SURGE ARRESTOR : 10KA NOIVIINAL DISCHARGE ZSI\/IM/KV i
CREEPAGE, 198KV , CLASS-1II, PORCELAIN, SINGLE PHASE, GAPLESS J !
(ZNO) SURGE ARRESTER COMPLETE WITH ALL ACCESSORIES (CORONA :
RING [ IF APPLICABLE ], SURGE COUNTER/ MONITOR, INSULATING 1
BASE, LUGS, FIXING & EARTHING HARDWARE ETC) EXCEPT TERMINAL |
CONNECTOR AND INSULATED CONNECTING CABLE l

+ — IR

SUPPLY- SURGE ARRESTOR : 10KA NOMINAL DISCHARGE, ZSMM/KV

CREEPAGE, 60KV , CLASS-III, PORCELAIN, SINGLE PHASE, GAPLESS (ZNO) |

SURGE ARRESTER COMPLETE WITH ALL ACCESSORIES (CORONA RING [

IF APPLICABLE |, SURGE COUNTER/ MONITOR, INSULATING BASE, LUGS,

FIXING & EARTHING HARDWARE ETC) EXCEPT TERMINAL CONNECTOR
AND INSULATED CONNECTING CABLE.

Nos.

Nos. | 12

|
|
|
|
1
\
L
, | SUPPLY- SURGE ARRESTOR : 220KV TERMINAL CONNECTOR SUITABLE | Nos. | 60
FOR SINGLE MOOSE ACSR CONDUCTOR | oS ]
4
|
|
\
t
|

SUPPLY- SURGE ARRESTOR : 66KV TERMINAL CONNECTOR SUITABLE

2
FOR SINGLE MOOSE ACSR CONDUCTOR !

SUPPLY SURGE ARRESTOR : COPPER FLEXIBLE TAPE CONNECT ING
SURGE ARRESTER TO SURGE COUNTER

MTR | 360 |

1.2.2  Mandatory Spares Quantity:

| SINo | Sub-Equipment uom

SPARES- SURGE ARRESTOR : 10KA NOMINAL DISCHARGE, ZSMM/KV
CREEPAGE, 198KV , CLASS-Iil, PORCELAIN, SINGLE PHASE, GAPLESS
{ZNO) SURGE ARRESTER COMPLETE WITH ALL ACCESSORIES (CORONA
RING [ IF APPLICABLE ], SURGE COUNTER/ MONITOR, INSULATING
BASE, LUGS, FIXING & EARTHING HARDWARE ETC) EXCEPT TERMINAL
CONNECTOR AND INSULATED CONNECTING CABLE. l ‘
| |

v’

Nos.

SN NS |

SPARES- SURGE ARRESTOR : 10KA NOMINAL DISCHARGE, 25l\/||\/|/KV
CREEPAGE, 60KV , CLASS-II, PORCELAIN, SINGLE PHASE, GAPLESS (ZNO) |
SURGE ARRESTER COMPLETE WITH ALL ACCESSORIES (CORONA RING |

IF APPLICABLE ], SURGE COUNTER/ MONITOR, INSULATING BASE, LUGS, ]
FIXING & EARTHING HARDWARE ETC) EXCEPT TERMINAL CONNECTOR |
AND INSULATED CONNECTING CABLE. }




PROJECYT : Shahpurkandi H.E. Project (6x33 MW & [x8§ MW)

CLUSTOMER : PSPCL TB-371-316-005
Technical Specification of 198kV & 60kV SURGE ARRESTOR REV.00
Note:
. Vinal quantity may vary + 10%.
2. T'erminal connector shall be suitable for horizontal take off.
3. ACSR conductor is ACSR Moose. In case of any change in the type of conductor, suitable

connector lor the same shall be supplied by the bidder without any implications.

4. Insulated connecting cable between Surge Arresters and Surge monitor shall be supplied in
single length for all required surge arresters (considering individual length of Sm for each
Surge Arrcster tor 198kV and 4m for 60kV). Please note that connecting lead, lugs and
accessories shall be provided with each Lightning Arrester.
1.2.3 ACCESSORIES REQUIRED:
a. Insulating Base ; Yes
b. Surge Counter/Monitor : Yes
¢. [V Power Connector ; Yes
d. Corona Grading Ring : Yes
¢. Copper flexible tape : Yes.
between surge arrester and
surge counter/monitor
[, Hardware for bolting arrester Units ; Yecs
¢. Hardware for [ixing surge arrester : Yes
and surge monitor to structure
1.3 Specific Technical Requirements
1.3.1 Fechnical Parameters of Surge Arrester
SNo.|  Deseription | Unit_| ~ Surge Arrester
| - Nominal System Operating kV.ms | 220 66
:  voltage ) -
2 Rated frequency  [Hz |50 50
3 No. of Poles | No. [T 1
| 4 Design ambient temperature - °C 150 - 50
B ' Rated arrester voltage kV 198 60
6 | Continuous operating kV 168 51
| voltage at 50 deg.C B
7 Nominal discharge current kA 10 kA of 8/20 10 kA of 8/20
‘ o || microsecond microsecond

LI



PROJECT : Shahpurkandi H.E. Project (6x33 MW & 1x8 MW)

CUSTOMER : PSPCL TRB-371-316-008
Technical Specification of 198kv & 60kV SURGE ARRESTOR REV.00
o [ fwae v
8 Discharge current at which kA [ 10 kA of 8/20 10 kA of 8/20
insulation co-ordination will \T:f!osecond [ T]'\C:Oc’econd
| bedone B I R |
9 Minimum dls(,harg,e KJ/kV I 7kJ/KV (minimum) SkJ/KV (minimum) |
capability (referred to rated of rated |
arrester Voltage) or arrester |
corresponding to minimum | voltage ] ‘,
discharge voltage as per 1 !
clause 1.3 whichever is | |
higher I R o |
10 Repetitive charge transfer C ! 1.6C \ 1.6C
rating Qrs in coulombs | J - }
11 Max. switching surge kVp 500(at 1kA) 136 (at 1kA)
| residualvoltage I B
12 Max. residual voltageat -
i SkA Tkvp 560 | Asperl$/iC
. 10 kA nominal discharge kVp 600 | As per 1S/11:C
B current L | -
J i, 20 kA nominal discharge kVp -- As per IS/112C
current
1v. Steep fronted wave residual Tk\/p - [ As per IS/1EC
 volugeat20kA I
13 Arrester classification i ‘ Station Medium duty Station Medium duty
L e 1 (eM)
14 High current short duration | kAp 1 100 100
test value(4/10 micro second ! |
wave) R
15 { Current for pressure reliel kArms 40 31.5
| test B I ] -
16 Low current long duration AsperIl:C As per 11:C
| testvalue 1 ! - L
17 In%uldnornrl evel I
a) 'ull wave 1mpulse w1lhstand vo lagc (1 2/50 microsec.) 1
1) Arrester Housing I\Vpeak As per latest \‘ As per latest
r J [EC:60099-4/1S 15086 ‘ JEC:60099-4/1S
e »__»Awrr_g_part 4 15086 part 4
b) Switching impulse withstand voltage (250/7500 micro- SC(,Olld [
dry and wet ] )
i) Arrester Housing T kv [ -NA- | -NA-
Cgpeak o
<) One minute power : frequcncy dry withstand volldge |
i) Arrester [ousing } kV rms 1 As perlatest | As per latest
i [EC:60099-4/1S 15086 [EC:60099-4/1S
S -~ | part4 15086 part4
(18 [ Max.radiointerference [ micro [ 500at 156 kvrms  [NA

4



PROJECT : Shahpurkandi H.E. Project (6x33 MW & 1x8 MW)
CUSTOMER :: PSPCL

Technical Specification of 198kV & 60kV SURGE ARRESTOR

TB-371-316-005
REV.00

vbltage for frequency volts
between0.5 MHz and 2
i MHz. in all positions
19 Minimum Creepage distance | mm 6125 1813
20 Cantilever Strength (for 1 kg 350 (for porcelain) 350 (for porcelain)
minute withstand test)
21 Maximum deflection at mm 125 20
above cantilever load
22 Seismic acceleration -- , --
23 Partial Discharge at 1.05 <10pC -
COV
24 System neutral earthing Effectively -
N Earthed |
The parameters of Surge Arrester shall be as per relevant IS/IEC.
1.3.2 Type Tests
Bidder shall submit valid type test reports (as per relevant IEC/IS standard) for the tests
carried out after 17.06.2006. The reports should have been conducted on identical or similar
equipment/components to those offered. In case type test reports are earlier than 17.06.2006
or the reports of type tests are found tc be technically unacceptable, the type test shall be
conducted by the vendor without cost and delivery implication to BHEL.
1.3.3 Inspection & Testing
Before being fitted on the cquipment, all components shall be subjected to routine tests at the
bidder’s factory, provided by the relevant IEC/IS standards. A detailed test report proving the
successful passing of such tests shall be provided.
Prior to dispatch, the routine & acceptance tests shall be carried out on cach item in
accordance with the applicable IEC/IS and the material shall be offered for final inspection
by BHEL and PSPCL in accordance with agreed quality plan with 3 weeks’ advance
information. The charges for these shall be deemed to be included in the equipment price.
1.3.4

Quality Plan

Bidder to follow BHEL/customer approved quality plan at contract stage.



PROJECT : Shahpurkandi H.E. Project (6x33 MW & 1x§ MW)

CUSTOMER : PSPCL TB-371-316-003
Technical Specification of 198kV & 60kV SURGE ARRESTOR REV.00
1.3.5 Title Block

1.3.6

1.3.7

The drawings / documents submitted shall be project and product specific and shall
incorporate following details:
a) Project Name: 3x33MW Shahpurkandi HEP PH-1 and
3x33MW + [x8MW Shahpurkandy HEP PH-I1
b) Customer Name : Punjab State Power Corporation l.td. . Patiala
¢) Consultant Name : WAPCOS Gurgaon
d) Contractor : BHEL
e) Customer LOA no.: Ref No.:50/SKPP/IHD/101/Vol-VI dtd. 29.01.2014.

Drawings & Engineering Documents

Date of Submission of first lot of drawings will be counted only (rom the date of submission
of reasonably correct drawings. List of drawings required lov techmeal clearance ol
manufacturing are as follows:

1. Approved GTP.

2. Approved Drawings mentioned at Clausc No. — 14.2 of Section-02.

3. Approved Type Test Reports.

The drawings / documents submitled shall be project and product specilic and shall
incorporate all project details and title block of the customer as detailed in Scction 1.2 & 5.

Deviations
The bidder shall list all the deviation {rom the specification scparately. Offers without

specific deviation will be deemed to be totally in compliance with the specification and NO
DEVIATION on any account will be entertained at a later date.



PROJECT : Shahpurkandi H.E. Project (6x33 MW & 1x8 MW)
CUSTOMER : PSPCL TB-371-316-005
Technical Specification of 198kV & 60kV SURGE ARRESTOR REV.00

SECTION-2

TECHNICAL SPECIFICATION FOR 220kV LIGHTNING
ARRESTORS

1.  Scope

This specification provides for the design, engineering,
manufacture, assembly; stage testing, Inspection and testing
before despatch, packing, forwarding and delivery at site for
destination of metal oxide (gapless). 220 kV, Class-llI, Lightning
Arrestors complete with discharge counter, insulating base and
other accessories as specified here under.

It is not the intent to specify completely herein all the details of
design and construction of Lightning Arrestors. However,
Lightning Arrestors shall conform in all respects to the high
standard of design and workmanship and be capable of
performing In continuous commercial operation up to bidder's
guarantee in a manner acceptable to purchaser. The arrestors
offered shall be complete with all parts, necessary for their
effective and trouble free operation. Such components shall be
deemed to be within the scope of supply, irrespective of whether
they are specifically brought out in the commercial order or not.

1]



PROJECT
CUSTOMER :

2. Standards

: Shahpurkandi H.E. Project (6x33 MW & 1x8 VW)
PSPCL
Technical Specification of 198kV & 60kV SURGE ARRESTOR

TB-371-316-005
REV.00

The Lightning Arrestors shall conform to the latest editions and
amendments available at the time of supply, of the standards

listed here under:

for Liéﬁthing
alternating

iron and l

Sr.No. Standard Title - -
Ref. No.
1 IEC-60099-4 Specification Part-4 for surge
(2014) arrestors without gap for AC
System.
2 1S:3070 | Specification  for
(Part-11l) Arrestors for
current system.
3 1S:2629 Recommended practice for hot
dip galvanizing of
steel.
4 1S:2633 N 7|\/Iethod for testing uniformiitiy of ';
coating on zinc coated articles.
5 S5621 Specification for large hollow
| porcelain for use in electrical
installation.
6 IER-1956 | Indian Electricity Rules, 1956
Note:

1. For the purpose of this specification all technical terms used herein
after shall have the meaning as per IEC/ISS specification.

2|



PROJECT : Shahpurkandi H.E. Project (6x33 MW & 1x8 MW)
CUSTOMER : PSPCL TB-371-316-005
Technical Specification of 198kV & 60kV SURGE ARRESTOR REV.00

2. For the parameters of the Arrestor which are not specified in IEC
specification for Lightning Arrestors, the provisions of IS: 3070(Part-
) shall be applicable.

3. Surge arrestors meeting with the requirements of other authoritative
standards, which ensure equal or better quality than the standards
mentioned above shall also be acceptable. Where the equipment
offered by the bidder conforms to other standards, salient points of
difference between the standards adopted and the specified
standards shall be clearly brought out in the offer. Four (4) copies of
the reference standards in English language shall be furnished along
with the offer. Recommended practice for hot dip galvanizing gf iron
and steel Method for testing uniformity of coating on zinc coated
articles. Specification for large hollow porcelain for use in electrical
installation. Indian Electricity Rules, 1956.

31



PROJECT : Shahpurkandi H.E. Project (6x33 MW & 1x8 MW)
CUSTOMER : PSPCL
Technical Specification of 198kV & 60kV SURGE ARRESTOR

3. System Parameters

TB-371-316-005
REV.00

The Lightning Arrestors offered under this specification shall conform to

the parameters given below:

"SI No. Particulars ~ Isystem Voltage
(kV rms)
1 Nominal system voltage (kV rms) 220
7ﬁ2 ﬁighest system voltage (kV rms}mw . 7”21157 -
3 | 1.2/50 microsecond impulseivgltgé?éi Iﬁi -
| o
a) Transformers (kVp) | 325
b) Other equipment and lines(kVp) | 325
I N
4 Minimum prospective symmetrical fault } 40
current
for 1 second at Arrestor location
(KA rms) o |
5 Anticipated levels of temporary overvoltage
i and its duration a> Voltage(p.u.) I
a) Voltage (p.u.) H.S/‘l 2
- - |
b) Duration (seconds) 1710
6 System frequency(Hz)  p0+250css
7 Neutral Grounding  [Effectively earthed
‘8 f\Tumber of Phases [‘Tﬁhre'e” 7
o

4 |



PROJECT : Shahpurkandi H.E. Project (6x33 MW & 1x8 MW)

CUSTOMER : PSPCL TB-371-316-005
Technical Specification of 198kV & 60kV SURGE ARRESTOR REV.00
4. General Technical Requirements
1 The Surge Arrestors shall conform to the technical

requirements as per Annexed here in after.

2 The energy handling capability of the Arrestor offered,
supported by calculations shall be furnished in the offer

3 The Lightning Arrestor shall be fitted with pressure relief
devices and arc diverting ports and shall be tested as per
the requirements of IEC specification for minimum
prospective symmetrical fault current as specified in clause
10.4.3.

4 The grading ring on each complete Arrestor for proper
stress distribution shall be provided if required for attaining
all the relevant technical parameters.

5. Protective Levels
The basic insulation levels and switching impulse withstand levels of
the equipment to be protected, have been specified in these
specification. The protective characteristics of the Arrestors offered
shall be clearly specified in the schedule of guaranteed technical
particulars.

6. General Requirements

1. The materials and components not specifically stated in this
specification but which are necessary for satisfactory operation
of the equipment are deemed to be included in the scope of
supply unless specifically excluded.

2. Unless otherwise brought out separately by the bidder in the
schedule of deviations the Lightning Arrestors offered shall
conform to the specification scrupulously. All deviations from the
specification shall be brought out in the schedule of deviations.
The discrepancies between the specification and the catalogues
or literature submitted as part of the offer shall not be considered
as valid deviations unless specifically brought out in the schedule
of deviations.

S|



PROJECT
CUSTOMER :

Shahp
PSPCL

urkandi H.E. Project (6x33 MW & 1x8 MW)
TB-371-316-005

Technical Specification of 198kV & 60kV SURGE ARRESTOR REV.00

7.

. Any deviation which has not been specifically brought out in the

schedule of deviations of the Bid Proposal Sheets shall not be
given effect to. The deviations brought out in the schedule shall
be supported by authentic documents, standards and other
references.

. Each individual unit of Lightning Arrestor shall be hermetically

sealed and fully protected against ingress of moisture. The
hermetic seal shall be effective for the entire life time of the
Arrestor and under service conditions as specified. The Bidder
shall furnish sectional view of the Arrestor, showing details of
sealing employed.

. The Bidder shall furnish in the offer, a sectional view of pressure

relief device employed in the Lightning Arrestors offered.

. The Lightning Arrestors shall be suitable for hot line washing.

Construction

1.

All the units of Arrestors of same rating shall be interchangeable
without adversely affecting the performance.

The Lightning Arrestors shall be suitable for pedestal type mounting.

All the necessary flanges, boits, nuts, clamps etc. required for
assembly of complete Arrestor with accessories and mounting on
support structure to be supplied by the Purchaser, shall be included
in Bidder's scope of supply.

The fixing details for mounting the Arrestor on Purchaser's support
shall be supplied by the Supplier.

The minimum permissible separation between the Lightning
Arrestor and any earthed object shall be indicated by the Bidder in
his offer.

8|



PROJECT : Shahpurkandi H.E. Project (6x33 MW & 1x8 MW)

CUSTOMER : PSPCL

TB-371-316-005

Technical Specification of 198kV & 60kV SURGE ARRESTOR REV.00

8. Porcelain Housing

1.

All porcelain housings shall be free from lamination cavities or
other flaws affecting the maximum level of mechanical and
electrical strengths.

. The porcelain shall be well vitrified and nonporous.

. The Creepage distance of the Arrestor housing shall be as per

technical particulars.

. The porcelain shall be preferably of self-cleaning type (Aerofoll

design). The details of the porcelain petticoat housing such as
height, angle of inclination, shape of petticoats, gap between the
petticoats diameter (ID and OD) etc. shall be indicated by the
bidder in his offer in the form of a detailed drawing.

. The Arrestor housing shall conform to the requirements of

IEC/ISS specification.

9. Galvanization, Nickel Plating Etc.

1.

All ferrous parts exposed to atmosphere shall be hot dip
galvanized as per IS 2629 as amended from time to time. Tinned
copper/brass lugs shall be used for internal wiring of discharge
counter. Screws used for electrical connections shall be either
made of brass or nickel plated.

. Ground terminal pads and name plate brackets shall be hot dip

galvanised.

. The material shall be galvanized only after completing all shop

operations.

71



PROJECT : Shahpurkandi H.E. Project (6x33 MW & 1x8 MW)
CUSTOMER : PSPCL TB-371-316-005
Technical Specification of 198kV & 60kV SURGE ARRESTOR REV.00

10.  Accessories and Fittings:

[ Discharge counters shall be provided for the Arrestors. The
discharge counter shall be provided with milli-ammeter for
measuring the leakage current and shall not require any DC or AC
Aux supply. These may be provided with continuously reading
leakage current meters, without any push button. It shall be suitable
for outdoor use. The installation of discharge counter shall not
adversely affect the Arrestor performance.

2. The discharge counter shall register operation whenever
lightning or any other type of surge strikes the Arrestors.

3. All necessary accessories and earthing connection leads
between the bottom of the Arrestor and discharge counter shall
be in the Bidder's scope of supply. The connecting lead between
discharge counter and Lightning Arrestor shall be of copper
flexible tape of size 25 x 4 mm and minimum of 1.5 m length.
The discharge counter shall be so designed that the readings of
discharges recorded by the counter and the readings of
millimeters shall be clearly visible through an inspection window
to a person standing on ground. The minimum height of
Purchaser's support shall be 2.5 nits. Terminal connector
conforming to 1S: 5561 shall be supplied along with the arrestor.

4. Each Surge Counter shall have terminals of robust construction
for connection to Earthing lead and these shall be suitably
arranged so as to enable the incoming and outgoing
connections to be made with minimum bends.

5. The grounding terminals shall be suitable for accommodating
Purchaser's grounding connection to steel earth mat. Proper
functioning of the surge counter with surge arrestor shall be
ensured by the supplier.

8 |



PROJECT : Shahpurkandi H.E. Project (6x33 MW & 1x8 MW)

CUSTOMER : PSPCL

TB-371-316-005

Technical Specification of 198kV & 60kV SURGE ARRESTOR REV.00

11. Name Plate
The arrestor shall be provided with non-corrosive legible name plate
indelibly marked with the following information:

wh o=

- 20N o s

- O

12.

PSPCL

Order no.

Manufacturer's name or trade mark and identification no. of the
Arrestor being supplied.

Rated voltage

Maximum continuous operating voltage.
Type

Rated frequency

Nominal discharge current

Long duration discharge class.
Pressure relief current in kA rms.

Year of manufacture.

Tests

1. TYPE TESTS:

The equipment offered should be type tested. Type test report should
not be more than seven years old, reckoned from the date of bid
opening, in respect of the following tests, carried out in accordance
with ISS 3070(part I11)/IEC-99-4, from govt./govt. approved test
house and shall be submitted along with bid:

I. Residual voltage test
. Long duration current impulse with stand tests.
il Operation duty test
Iv. Artificial pollution test

The remaining type test report as per clause 6.0 of ISS-3070(part-
[1)/IEC 99-4 shall be submitted by the successful bidder within three
months from the date of placement of order. These type test reports
will also be from Govt./Govt. approved test house & shall not be more
than seven years old reckoned from the date of placement of order.

The failure to do so will be considered as a breach of contract.

9|



PROJECT : Shahpurkandi H.E. Project (6x33 MW & 1x8 MW)

CUSTOMER : PSPCL

TB-371-316-005

Technical Specification of 198kV & 60kV SURGE ARRESTOR REV.00

2. ACCEPTANCE AND ROUTINE TESTS:

All acceptance and routine tests as stipulated in the relevant
standard shall be carried out by the Supplier in the presence of
the Purchaser's representative, unless dispensed with in writing
by the Purchaser.

. Immediate after finalization of the program of routine/acceptance

testing, the contractor shall give sufficient advance intimation to
the Purchaser to enable him to depute his representative for
witnessing the tests.

i Acceptance tests, whenever possible shall be conducted on the

complete arrestor unit. The number of samples to be subjected to
acceptance tests shall be decided by the Purchaser at the time of
actual testing.

The special thermal stability test shall be carried out as
acceptance test.

v The acceptance tests shall include the galvanization test on metal

Vi

parts.
The functional (operational) acceptance tests shall be carried out
on the Surge counter by way of checking its operation at the
following nominal discharge currents:

a. 100 Amps with 8/20 microsecond wave shape.

b. 10 kA with 8/20 microsecond wave shape.

13. Inspection

1 The Purchaser shall have access at all times to the works and
all other places of manufacture, where the Lightning Arrestors
are being manufactured and the Supplier shall provide all
facilities without extra charges, for unrestricted inspection of the
Supplier's works, raw materials manufacture of the equipment,
all the accessories and for conducting necessary tests as
detailed herein.

The supplier shall keep the purchaser informed in advance of the
time of starting and of the charges, for unrestricted inspection of
the Supplier's works, raw materials manufacture of the equipment
in its progress of manufacture of various stages so that
arrangements could be made for inspection.

10 |



PROJECT Shahpurkandi H.E. Project (6x33 MW & 1x8 MW)
CUSTOMER : PSPCL TB-371-316-005
Technical Specification of 198kV 8 60kV SURGE ARRESTOR REV.00

3 No material shall be dispatched from its point of manufacture

unless the material has been satisfactorily inspected and tested.
The acceptance of any quantity of equipment shall in no way
relieve the Supplier of his responsibility for meeting all the
requirements of this specification and shall not prevent
subsequent rejection if such eguipment is later found to be
defective.

14. Documentation

1 All drawings shall conform to International Standards Organization
(ISO)"a" series of drawing sheets/Indian Standards specifications.
All drawings shall be in ink and suitable for microfiiming. All
dimensions and data shall be in Sl units.

2. The Bidder shall furnish four sets of following drawings along with

his offer:

Vi,
Vil

vill.

X1.

General outlines drawings of the complete Arrestors with
technical parameters.

Drawing showing clearance from grounded and other live
objects and between adjacent poles of Lightning Arrestors
required at various heights of Lightning Arrestors.
Drawings showing details of pressure relief device.
Detailed drawing of discharge counters along with the
wiring and schematic drawing of discharge counter and
meter

Outhne drawing of insulating base.

Details of grading rings, if used.

Mounting details of Lightning Arrestors.

Details of line terminal and ground terminals.

Volt-time characteristics of Lightning Arrestors.

Details of galvanizing being provided on different ferrous
parts.

The detailed dimensional drawing of porcelain housing
such as ID, OD, thickness and insulator details such as
height, profile of petticoats, angle of inclination and gap
between successive petticoats, total Creepage distance
etc.

11|



PROJECT : Shahpurkandi H.E. Project (6x33 MW & 1x8 MW)

CUSTOMER : PSPCL TB-371-316-005
Technical Specification of 198kV & 60kV SURGE ARRESTOR REV.00

3. The supplier shall within 2 weeks of placement of order submit four

sets of final version of all the above drawings for Purchaser's

approval. The Purchaser shall communicate his

comments/approval on the drawings to the supplier within two
weeks. The supplier shall, if necessary, modify the drawings &
resubmit four copies of the modified drawings for purchaser's
approval within 2 weeks from the date of comments. After receipt
of purchaser's approval, the supplier shall, within 2 weeks, submit
20 prints and two good qualities reproducible of the approved
drawings for purchaser's use.

4. The manufacturer shall furnish twenty copies of bound manuals
covering erection commissioning operation and maintenance.

I Four copies of acceptance test reports shall be furnished
to the Purchaser. One copy will be returned, duly certified
by the Purchaser and only thereafter shall the materials be
dispatched.

Ih. All records of routine test reports shall be maintained by
the supplier at his works for periodic inspection by the
Purchaser.

il All test reports of tests conducted during manufacturing
shall be maintained by the Supplier These shalt be
produced for verification as and when requested for by the
purchaser.

Note: In case the equipment offered by the supplier does not meet with

the requirement of technical specification the offer of the firm shall not
be considered.
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PROJECT

CUSTOMER : PSPCL
Technical Specification of 198kV & 60kV SURGE ARRESTOR

Shahpurkandi H.E. Project (6x33 MW & 1x8 MW)

TB-371-316-005
REV.00

TECHNICAL SPECIFICATION FOR 66kV LIGHTNING ARRESTORS

Scope
This specification provides for the design, engineering, manufacture,

assembly;, stage testing,

Inspection and testing before dispatch,

packing, forwarding and delivery at site for destination of metal oxide
(gapless) 66 kV Lightning Arrestors complete with discharge counter,
insulating base and other accessories as specified here under.

It is not the intent to specify completely herein all the details of design
and construction of Lightning Arrestors. However, Lightning Arrestors
shall conform in all respects to the high standard of design and
workmanship and be capable of performing in continuous commercial
operation up to bidder's guarantee in a manner acceptable to
purchaser. The arrestors offered shall be complete with all parts,
necessary for their effective and trouble free operation. Such
components shall be deemed to be within the scope of supply,
irrespective of whether they are specifically brought out in the
commercial order or not.

Standards

The Lightning Arrestors shall conform to the latest editions and
amendments available at the time of supply, of the standards listed
here under:

'SINO. | Standard Ref.No

| IEC-60099-4 (2014)

1.

2.

3

i 4

-

—t

152629

182633

18:3070 (Part-lli)

Title

Specification  Part-4 for ”surge\
arrestors without gap for AC system

Specification for Lightning Arrestors for
1 alternating current system

| Recommended practice e for hot dip
! galvanizing of iron and steel.

{ Method for testing uniformity of
J quoting on zinc coated articles.

N
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PROJECT : Shahpurkandi H.E. Project (6x33 MW & 1x8 MW)

CUSTOMER : PSPCL TB-371-316-005
Technical Specification of 198kV & 60kV SURGE ARRESTOR REV.00
5. 1S:5621 Spec. for large hollow porcelain for
use in electrical mstallatlon
6. J IER - 1956 Indian Electr|C|ty Rules 1956
NOTE:

1. For the purpose of this specification all technical terms used herein
after shall have the meaning as per IEC/ISS specification.

2. For the parameters of the Arrestor which are not specified in IEC
specification for Lightning Arrestors, the provisions of 1S:3070 (Part-
[) shall be applicable.

3. Surge arrestors meeting with the requirements of other authoritative
standards, which ensure equal or better quality than the standards
mentioned above shall also be acceptable. Where the equipment
offered by the bidder conforms to other standards, salient points of
difference between the standards adopted and the specified
standards shall be clearly brought out in the offer. Four (4) copies of
the reference standards in English language shall be furnished
along with the offer.

System Parameters

The Lightning Arrestors offered under this specification shall conform to
the parameters given below:

SI No. Particulars { ‘System Voltage
| - . (kV rms)
1 Nominal system voltage (kV rms) T 66
- |
2 nghest system voltage (kV rms) } 725
3 1.2/50 microsecond impulse voltager
withstand level
a Transformers (kVp) 1325
b Other equipment and lines(kVp) | 325
|
L
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PROJECT : Shahpurkandi H.E. Project (6x33 MW & 1x8 MW)
CUSTOMER : PSPCL TB-371-316-005
Technical Specification of 198kV & 60kV SURGE ARRESTOR REV.00

] 4 | Minimum prospective symmetrical fau|t‘ 31.5
i ‘ current for 1 second at Arrestor location |
ri 5 ju'Anticipated levels of temporary Ti
% | overvoltage and its duration |
i { a) Voltage (p.u.) . 1.5/1.2
| j b) Duration (seconds) 110
L 6 ! System frequency(Hz) 50 £2.5 c¢/s N
L 7 | Neutral Grounding Effectively earthed
. 8 j Number of Phases . Three
General Technical Requirements
1 The Surge Arrestors shall conform to the technical requirements as

per Annexed here in after.

2 The energy handling capability of the Arrestor offered, supported by
calculations shall be furnished in the offer.

3 The Lightning Arrestor shall be fitted with pressure relief devices
and arc diverting ports and shall be tested as per the requirements
of IEC specification for minimum prospective symmetrical fault
current as specified in clause 10.4.3.

4 The grading ring on each complete Arrestor for proper stress
distribution shall be provided if required for attaining all the
relevant technical parameters.

Protective Levels

The basic insulation levels and switching impulse withstand
levels of the equipment to be protected, have been specified
In these special. The protective characteristics of the Arrestors
offered shall be clearly specified in the schedule of guaranteed
technical particulars.
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PROJECT : Shahpurkandi H.E. Project (6x33 MW & 1x8 MW)
CUSTOMER : PSPCL TB-371-316-005
Technical Specification of 198kV & 60kV SURGE ARRESTOR REV.00

General Requirements

1. The materials and components not specifically stated in this
specification but which are necessary for satisfactory
operation of the equipment are deemed to be included in the
scope of supply unless specifically exciuded.

2. Unless otherwise brought out separately by the bidder in the
schedule of deviations the Lightning Arrestors offered shall
conform to the specification scrupulously. All deviations from
the specification shall be brought out in the schedule of
deviations. The discrepancies between the specification and
the catalogues or literature submitted as part of the offer shall
not be considered as valid deviations unless specifically
brought out in the schedule of deviations.

3. Any deviation which has not been specifically brought out in
the schedule of deviations of the Bid Proposal Sheets shall
not be given effect to. The deviations brought out in the
schedule shall be supported by authentic documents,
standards and other references.

4. Each individual unit of Lightning Arrestor shall be hermetically
sealed and fully protected against ingress of moisture. The
hermetic seal shall be effective for the entire life time of the
Arrestor and under service conditions as specified. The
Bidder shall furnish sectional view of the Arrestor, showing
details of sealing employed.

5. The Bidder shall furnish in the offer, a sectional view of
pressure relief device employed in the Lightning Arrestors
offered.

6. The Lightning Arrestors shall be suitable for hot line washing.
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PROJECT 1 Shahpurkandi H.E. Project (6x33 MW & 1x8 MW)
CUSTOMER : PSPCL TB-371-316-005
Technical Specification of 198kV & 60kV SURGE ARRESTOR REV.CO

Construction
1. All the units of Arrestors of same rating shall be interchangeable
without adversely affecting the performance.

2. The Lightning Arrestors shall be suitable for pedestal type
mounting.

3. All the necessary flanges, bolts, nuts, clamps etc. required for
assembly of complete Arrestor with accessories and mounting
on support structure to be supplied by the Purchaser, shall be
included in Bidder's scope of supply.

4. The fixing details for mounting the Arrestor on Purchaser's
support shall be supplied by the Supplier.

5. The minimum permissible separation between the Lightning
Arrestor and any earthed object shall be indicated by the Bidder
in his offer.

Porcelain Housing

1. All porcelain housings shall be free from lamination cavities
or other flaws affecting the maximum level of mechanical
and electrical strengths.

2. The porcelain shall be well vitrified and nonporous.

3. The Creepage distance of the Arrestor housing shall be as per
technical particulars.

4. The porcelain shall be preferably of self-cleaning type(Aerofoil
design). The details of the porcelain petticoat housing such as
height, angle of inclination, shape of petticoats, gap between the
petticoats diameter (ID and OD) etc. shall be indicated by the
bidder in his offer in the form of a detailed drawing.

5. The Arrestor housing shall conform to the requirements of
IEC/ISS specification.
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PROJECT : Shahpurkandi H.E. Project (6x33 MW & 1x8 MW)
CUSTOMER : PSPCL TB-371-316-005
Technical Specification of 198kV & 60kV SURGE ARRESTOR REV.00

Galvanization, Nickel Plating Etc.

1. All ferrous parts exposed to atmosphere shall be hot dip galvanized
as per IS 2629 as amended from time to time. Tinned copper/brass
lugs shall be used for internal wiring of discharge counter. Screws
used for electrical connections shall be either made of brass or
nickel plated.

2. Ground terminal pads and name plate brackets shall be hot dip
galvanized.

3. The material shall be galvanized only after completing all shop
operations.

Accessories and Fittings

Discharge counters shall be provided for the Arrestors. The
discharge counter shall be provided with milli-ammeter for
measuring the leakage current and shall not require any DC or
AC Aux supply. These may be provided with continuously
reading leakage current meters, without any push button it shall
be suitable for outdoor use. The installation of discharge counter
shall not adversely affect the Arrestor performance.

2. The discharge counter shall register operation whenever lightning
or any other type of surge strikes the Arrestors.

3. All necessary accessories and Earthing connection leads between
the bottom of the Arrestor and discharge counter shall be in the
Bidder's scope of supply. The connecting lead between discharge
counter and Lightning Arrestor shall be of copper flexible tape of
size 25 x 4 mm and minimum of 1.5 m length. The discharge
counter shall be so designed that the readings of discharges
recorded by the counter and the readings of millimeter shall be
clearly visible through an inspection window to a person standing
on ground. The minimum height of Purchaser's support shall be
2.5 nits. Terminal connector conforming to IS: 5561 shall be
supplied along with the arrestor.
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PROJECT : Shahpurkandi H.E. Project (6x33 MW & 1x8 MW)

CUSTOMER : PSPCL TB-371-316-005
Technical Specification of 198kV & 60kV SURGE ARRESTOR REV.00
4. Each Surge Counter shall have terminals of robust construction

for connection to Earthing lead and these shall be suitably
arranged so as to enable the incoming and outgoing connections
to be made with minimum bends

5 The grounding terminals shall be suitable for accommodating
Purchaser's grounding connection to steel earth mat. Proper
functioning of the surge counter with surge arrestor shall be
ensured by the supplier.

Name Plate
The arrestor shall be provided with non-corrosive legible name plate
indelibly marked with the following information:

1. Punjab State Power Corporation Limited.
2. Order no.
3. Manufacturer's name or trade mark and identification no. of the

Arrestor being supplied.

Rated voltage

Maximum continuous operating voltage.
Type

Rated frequency

Nominal discharge current

Long duration discharge class.
Pressure relief current in kA rms.

T30 ®NO 0L

N

Year of manufacture.

TESTS:

Type tests:

The equipment offered should be type tested. Type test report should
not be more than seven years old, reckoned from the date of bid
opening, in respect of the following tests, carried out in accordance
with {SS 3070(part 11)/IEC-99-4, from govt./govt. approved test house
and shall be submitted along with bid:

I. Residual voltage test
I Long duration current impulse with stand tests.
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.

Vi.

lil. Operation duty test
iv. Artificial poliution test

The remaining type test report as per clause 6.0 of ISS-3070(pan-
HH/IEC 99-4 shali be submitted by the successful bidder within three
months from the date of placement of order. These type test repors
will also be from Govt./Govt. approved test house & shall not be more
than seven years old reckoned from the date of placement of order.
The failure to do so will be considered as a breach of contract.

Acceptance and routine tests:
All acceptance and routine tests as stipulated in the relevant
standard shall be carried out by the Supplier in the presence of
the Purchaser's representative, unless dispensed with in writing
by the Purchaser.

Immediate  after  finalization  of the  program  of
routine/acceptance testing, the Supplier shall give sufficient
advance intimation to the Purchaser to enable him to depute his
representative for witnessing the tests.

Acceptance tests, whenever possible shall be conducted on the
complete arrestor unit. The number of samples to be subjected
to acceptance tests shall be decided by the Purchaser at the
time of actual testing.

The special thermal stability test shall be carried out as acceptance
test.

The acceptance tests shall include the galvanization test on
metal parts.

The functional(operational) acceptance tests shall be carried out
on the Surge counter by way of checking its operation at the
following nominal discharge currents:

a. 100 Amps with 8/20 microsecond wave shape.
b. 10 kA with 8/20 microsecond wave shape.
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PROJECT : Shahpurkandi H.E. Project (6x33 MW & 1x8 MW)

CUSTOMER : PSPCL TB-371-316-005
Technical Specification of 198kV & 60kV SURGE ARRESTOR REV.00
Inspection
1 The Purchaser shall have access at all times to the works and all

other places of manufacture, where the Lightning Arrestors are
being manufactured and the Supplier shall provide all facilities
without extra charges, for unrestricted inspection of the Supplier's
works, raw materials manufacture of the equipment, all the
accessories and for conducting necessary tests as detailed herein.

2 The supplier shall keep the purchaser informed in advance of the
time of starting and of the charges, for unrestricted inspection of
the Supplier's works, raw materials manufacture of the equipment
in its progress of manufacture of various stages so that
arrangements could be made for inspection.

3 No material shall be dispatched from its point of manufacture
unless the material has been satisfactorily inspected and tested.

4 The acceptance of any quantity of equipment shall in no way
relieve the Supplier of his responsibility for meeting all the
requirements of this specification and shall not prevent
subsequent rejection if such equipment is later found to be
defective.

Documentation
1. All  drawings shall conform to International Standards
Organization (1ISO)"a" series of drawing sheets/Indian Standards

specifications. All drawings shall be in ink and suitable for
microfilming. All dimensions and data shall be in Sl units
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TB-371-316-005

Technical Specification of 198kV & 60kV SURGE ARRESTOR REV.00

2.

The Bidder shall furnish four sets of following drawings along
with his offer:

General outline drawmgs of the complete Arrestors wrth techmoa!
parameters

Drawing showing olearance from grounded and other I|ve objects and
between adjacent poles of Lightning Arrestors required at various
heights of Lrghtmng Arrestors ‘

Drawmgs showrng detalls of pressure re||ef devroe

Detailed drawing of drsoharge counters along W|th the wrrrng and
schematic drawrng of drscharge Counter and meter

Outllne drawing of msulatmg base

Detarls of grading rmgs |f used

Mounting details of nghtnrng Arrestors

i) Details of line terminal and ground termmals

Volt-time characterlstlcs of Lightning Arrestors

Details of galvanrzmg being provrded on dlfferent ferrous parts.

The detailed dimensional drawing of porcelain housrng such as ID, OD,
thickness and insulator details such as height, profile of petticoats,
angle of inclination and gap between successive petticoats, total

Creepage dlstance etC

The supplier shall within 2 weeks of placement of order submit
four sets of final version of all the above drawings for Purchaser's
approval. The Purchaser shall communicate his
comments/approval on the drawings to the supplier within two
weeks. The supplier shall, if necessary, modify the drawings &
resubmit four copies of the modified drawings for purchaser's
approval within 2 weeks from the date of comments. After receipt
of purchaser's approval, the supplier shall, within 2 weeks,
submit 20 prints and two good qualities reproducible of the
approved drawings for purchaser's use.

The manufacturer shall furnish twenty copies of bound manuals
covering erection commissioning operation and maintenance.

22 |



O
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CUSTOMER : PSPCL TB-371-316-005
Technical Specification of 198kV & 60kV SURGE ARRESTOR REV.00
) Four copies of acceptance test reports shall be furnished

to the Purchaser. One copy will be returned, duly certified
by the Purchaser and only thereafter shall the materials
be dispatched.

1) All records of routine test reports shall be maintained by
the supplier at his works for periodic inspection by the
Purchaser.

i) All test reports of tests conducted during manufacturing
shall be maintained by the Supplier. These shall be
produced for verification as and when requested for by
the purchaser.

Note: In case the equipment offered by the supplier does not

meet with the requirement of technical specification the
offer of the firm shall not be considered.

TECHNICAL REQUIREMENTS FOR METAL OXIDE (GAPLESS) LIGHTNING

ARRESTORS
!SI No. Particulars Requirement ofl
? parameters 66kV
- S e
L 1. Rated Arrestor Voltage kV rms | 60
2. (kV  rms) Max continuous| 49
Lf, B operating voltage
; Installation Out door
‘r 4. Class Station Class
J Type of construction for 10 kA Single column, single
I Phase r?ted arrestoﬁrﬂi
6 Nominal discharge current 10
corresponding to 8/20 micro |

i sec wave shape(kA rms) \

7. Min. discharge 5 kj/kV (Ref. to rated
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CUSTOMER : PSPCL TB-371-316-005
Technical Specification of 198kV & 60kV SURGE ARRESTOR REV.00
| capability arrester voltage to min. |
discharge
characteristics.
8. Type of mounting Pedestals
9. Connection Phase to earth i
10. Long duration discharge class 3

11. | Max. Switching Surge kKV(P)| 140
Protective level voltage at
1000 amp. 1

L I
12. Max. residual voltage kV(P) for | 170

nominal discharge current 10 1
kA with ‘
8/20 micro |
second wave

| 1

13. | Max. residual voltage KV(P) 186
steep fronted current impulse of ;
10KA |

14. Minimum prospectivém’m31.5 - o
symmetrical fault current for
pressure relief test(kA rms) 1

15. a) Terminal Connector Smgle Mooée
suitable for A
ACSR Vertical/Horizontal

conductor size
| b) Take off B J
16. Voltage (kv rms )( corona Rated voltage  of
‘ extinction) arrestor ‘
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CUSTOMER : PSPCL TB-371-316-005
Technical Specification of 198kV & 60kV SURGE ARRESTOR REV.00

i B

‘ 17. Maximurﬁi radio Vir{en‘erence | 500 micro volts
' voltage  (Microvolt) ~ when
- energised at MCOV |

I SO S S —— S
18. ’ Whether insulating base and | Yes
 discharge counter with milli
; ammeter are required

Minirﬁum creepage distance of
f | Arrestor housing(mm)

r
|
[
|
!
I
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SECTION-3

Refer document TB-371-316-000 Rev 00.



{
' d@ l BHARAT HEAVY ELECTRICALS LIMITED
| | TRANSMISSION BUSINESS ENGINEERING MIANAGEMENT

r

COPYRIGHT AND CONFIDENTIALITY
| The information on this document is the property of BHARAT HEAVY ELECTRICALS LTD.

DOCUMENT ?efvT—h‘[
No TB'371 ‘31 6‘000 N 00 Prepared  Checked Approved
O.

>

& Unnido

Q- BN

£ TILE NAME SC NK SKS

o GENERAL TECHNICAL REQUIREMENTS- o o o

£ DATE |27.03.23 27.03.23] 27.03.23
2 SECTION 3

g GROUP| TBEM W.0. Awaited
£ CUSTOMER | PUNJAB STATE POWER CORPORATION LTD.

e o | 3x33MW Shahpurkandi HEP PH-I and

; PROJEC <

hall | 3x33MW + 1x8MW Shahpurkandi HEP PH-II

2 OWNER'S I

[ 1 WAPCOS

£ CONSULTANT |

= —

2 T | 220kV Switchyard at Shahpurkandi HEP PH-1 and

> \

g | 220/66kV Switchyard at Shahpurkandi HEP PH-II B

S

5 }
[ [ T - - o - T - - 1
. S.No. | Description | Sheet '
§Jj 1 | General Technical Requirements - Site Information \ 2-3 !
T ! - — - . |
£ 2 | General Technical Requirements } 4-22 ,
o + - — — -4 —— |
2 3 [ Annexure-A } 3 Sheets ;
o

o | - i
S 4 Annexure-B ‘: 32 Sheets ‘
T | | |
o 4 — —_— - — e e —*T - — ]
3 |
o | i
Q ; — 1 — —
I5) ‘ -‘

&= B o S - I R -

= T

3

2l ) L

RevNo. Date Altered | Checked | Approved REVISION DETAILS
| Distribution To TBEM | TBMM | TBQM | Supplier
I :
Copies 1 1 1 4

. ,J,,* B 1 ¥ _ |

TYPE OF DOC. | oo oy 1 [ Cteeta e SR /
TECHNICAL SPECIFICATION SIGN 7% o o0



SR oY

(- ject: 3x33 MW Shahpurkandi PH- & 3x3§ MW+ 1x8 MW Shahpurkandl PH-II

| ygkd Customer: Punjab State Power Lorpomtlon Ltd (PSPCL)

L

Section-3: Project Details & General Gpecmcatmns Rev. No. 0

GENERAL TECHNICAL REQUIREMENTS-SECTION 3

Site Information

' S.No. Partncular Details
| | I I
a) Owner l Punjab State Power Corporatlon Ltd (PSPCL)
,@,,,,,;,CUStOL“EL, - J Punjab State Power Corporation L Ltd (PSPCL)
c) PrOJect Title | 3X33MW Shahpurkcmdl HEP-I &
i - | - - 3X33IV!W+1X8IVIW Shahpurkandi HEP-I11
| d) | Location [ Near Shahpurkandl in District Pathankot (Pb.).
e)AWMT TrE;;SB(i)?{F-aCIlltles N Nearé;tﬁll Head: Pathankot (Approx distance

| from site: 15Kms)
i Nearest Highway: Delhi-Pathankot-Jammu
| Nearest Airport : Amritsar

SITE CONDITIONS

=

a) | Max. ambient air temp. 50‘{?
g)ii 7!\7/Iim ambient alrtemp 0T
cf)ii 7 ‘ l\/ilz;w”idesngn 50C
I ambient temp.
*”&)’“ _kb‘e_s‘lgn referencezrin/py 50C
t>e/)"  Average Humidity | Max.85%
%fi)i o ﬁwisp;écilailrcorrioﬁsTon N 7
| condition
g | Atmospheric  UV| VeryHigh
\ | radiation
?i:i ‘ Altitude above sea leve! Le§‘s Ehan 1000 meter above mean sea level (MSL)
i)  Pollution Severity High Pollution /evel
0 TSeEn?F Zone | Zone-1v as per IS 1893
| - Seismic acceleration 0.3g
WIND DATA
‘ Wind Zone N 39m/sec S
Mam E|ectr|cal Péiriz;riﬁeters S
| Faultlevels: | 220kV: 40kA for 1sec.
I N § 66kV : 31.5kA for 1 sec.
| Creepage Distance 25mm/kaor All Equmem and str/ng insulators
i i.e BPI/Bushings, CB, Isolator, CT, CVT, LA, WT
l etc
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S0y S U proiect: 3x33 MW Shahpurkandi PH-I & 3x33 MW+ 1x8 MW Shahpurkandi PH-II

B e Customer: Punjab State Power (mporatlon l.td (PSPCL)

Section-3: Project Details & General Specifications Rev.No. 0
SYSTEM PARAMETERS:
. SINo. ( Parameters | i'i‘ 2?9“/7 - | B B66kv.
L | H|ghest_§ystem vo|tage i 245 kV 72.5 kV i
B 2 77ngihtn|7ng Impulse voltage )
} | Phase to earth and 1050kVp 325kVp
| | between phases i ‘
[ 3 ] SWltchmg impulse voltage - i [ -
4 Power frequency withstand
| forimin(rms) o ] |
' Phase to earth and 460 kV(rms) j 140 kV(rms) ‘
- . between phases ) _# | |
5 | Max faultlevel (1 sec)) 40KA ’ 31.5kA
. 6 " Minimum creepage 6125mm 1813mm
i | distance \
7 ~ Radio Interference Voltage Not more than 1000pV 1 - w
‘ . o - at156kVrms o
CLEARANCES
; SINo. | Nominal | Phase to | Phase Section Ground |
[ | Voltage Phase ' to Earth | Clearance Clearance [
1‘ | (mm) \ (mm) | (mm) | (mm) M{
1 | 7220kV 2100 | 2100 5000 2550 |
2 | 66kV | 750 1630 | 3100 | 2550 |

| ~ Voltage | ~ Equipment
| . Nstlevel
220kV | 5900mm |
( 66kV | 4600mm |

2nd Level 3rd Level |
~ 11700mm 16200mm/21200mm |
_8000mm | 16200mmiZ4290mm
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AT S U Droject: 3x33 MW Shahpurkandi PH-1 & 3x33 MW+ 1x8 MW Shahpurkandi PH-11
‘ ayyri Customer: Punjab State Power Corporation Ltd (PSPCL)

Section-3: Project Details & General Specifications Rev. No. 0 |

1.0

2.0
2.1

2.2

2.3

FOREWORD

The provisions under this section are intended to supplement requirements for the materials,
equipment’s and services covered under other sections of tender documents and are not exclusive.

The Supplier shall note that the standards mentioned herein are not mutually exclusive or
complete in themselves, but are intended to complement each other, with minimum repetition, to
define the requirements of the Specification. In the event of a conflict between requirements of any
two clauses of the Specification/ documents or requirements of different codes/ standards
specified, the more stringent requirement as per the interpretation of the owner shall apply, unless
confirmed otherwise by the owner in writing based on a written request from the Supplier.

In case of conflicting requirements between this document (General Technical Requirement
Section 3) and equipment specification (Section 1 & Section 2), equipment specification shall
prevail.

When specific requirements stipulated in the Specification exceed or change those required by the
applicable standards, the stipulations of the Specification shall take precedence.
Unless specifically agreed to by the Purchaser prior to Award of Contract, the Work shall be in

accordance with the standards indicated and the requirements of the Specification. The Supplier
shall be held responsible for any deviation.

In case of conflict between the various standards, the decision of owner shall be binding & final.

The following words and expressions shall have the meanings hereby assigned to them throughout
this document.

"Employer/Owner" means Punjab State Power Corporation Ltd (PSPCL).
“Purchaser” means Bharat Heavy Electricals Limited.

"Supplier/Manufacturer/Bidder" means the person or persons, firm or company assigned to
execute the works as defined by the scope of supply, described here.

"Specification" refers to this document.

PSPCL is setting up a Hydro Electric Project, named Shahpurkandi HEP of capacity 206 MW 3x33
MW + (3x33+8) MW. The installed capacity of Power House I is 3x33 MW and Power House 11 is
3x33+8 MW. The equipments are required for the 220kV and 66kV switchyard for the same.

GENERAL REQUIREMENT

The Supplier/Manufacturer shall furnish catalogues, engineering data, technical information,
design documents, drawings etc., fully in conformity with the technical specification during detailed
engineering.

Itis recognised that the Bidder may have standardised on the use of certain components, materials,
processes or procedures different from those specified herein. Alternate proposals offering similar
equipment based on the manufacturer’s standard practice will also be considered provided such
proposals meet the specified designs, standard and performance requirements and are acceptable
to Employer.

Wherever a material or article is specified or defined by the name of a particular brand,
Manufacturer or Vendor, the specific name mentioned shall be understood as establishing type,
function and quality and not as limiting competition.
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Equipment furnished shall be complete in every respect with all mountings, fittings, fixtures and
standard accessories normally provided with such equipment and/or needed for erection,
completion and safe operation of the equipment as required by applicable codes though they may
not have been specifically detailed in the Technical Specifications unless included in the list of
exclusions. Materials and components which are minor in nature and incidental to the requirement
but not specifically stated in the specification, which are necessary for commissioning and
satisfactory operation of the switchyard/ substation unless specifically excluded shall be deemed
to be included in the scope of the specification and shall be supplied without any extra cost. All
similar standard components/parts of similar standard equipment provided, shall be inter-
changeable with one another.

STANDARDS

The works covered by the specification shall be designed, engincered, manufactured, built, tested
and commissioned in accordance with the Acts, Rules, Laws and Regulations of India.

The equipment offered by the Bidder shall at least conform to the requirements specified under
relevant IS standard. In case of discrepancy between IS and other international standard, provisions
of IS shall prevail. The Bidder shall also note that the list of standards presented in Annexure-A & B
1s not complete. Whenever necessary, the list of standards shall be considered in conjunction with
specific IS. If the 1S standard is not available for an equipment/material, then other applicable
International standard (IEC/Equivalent), as per the specification, shall be accepted.

The Bidder shall note that standards mentioned in the specification are not mutually exclusive or
complete in themselves, but intended to complement each other.

When the specific requirements stipulated in the specifications exceed or differ than those required
by the applicable standards, the stipulation of the specification shall take precedence.

Other internationally accepted standards which ensure equivalent or better performance than that
specified in the standards specified under Annexure-A & B / individual sections for various
equipments shall also, be accepted, however the salient points of difference shall be clearly brought
out during detailed engineering along with English language version of such standard. The
equipment conforming to standards other than specified under Annexure-A & B / individual
sections for various equipments shall be subject to Employer’s approval.

SERVICES TO BE PERFORMED BY THE EQUIPMENT BEING FURNISHED

All equipments shall perform satisfactorily under various other electrical, electromechanical and
meteorological conditions of the site of installation.

All equipment shall be able to withstand all external and internal mechanical, thermal and
electromechanical forces due to various factors like wind load, temperature variation, ice & snow,
(wherever applicable) short circuit etc. for the equipment.

The Bidder shall design terminal connectors of the equipment taking into account various forces as
above at SI.No.4.2 that are required to withstand.

The equipment shall also comply to the following:
To faciiitate erection of equipment, all items to be assembled at site shall be “match marked”.

All piping, if any between equipment control cabinet/operating mechanism to marshalling box of
the equipment, shall bear proper identification to facilitate the connection at site.
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ENGINEERING DATA AND DRAWINGS

All drawings submitted by the Bidder shall be in sufficient detail to indicate the type, size,
arrangement, material description, Bill of Materials, weight of each component, break-up for
packing and shipment, dimensions, internal & the external connections, {ixing arrangement
required and any other information specifically requested in the specifications.

Drawings submitted by the Bidder shall be as per title block of the project provided in this
specification.

The review of these data by the Employer will cover only general conformance of the data to the
specifications and documents, interfaces with the equipment provided under the specifications,
external connections and of the dimensions which might affect substation layout. This review by
the Employer may not indicate a thorough review of all dimensions, quantities and details of the
equipment, materials, any devices or items indicated or the accuracy of the information submitted.
This review and/or approval by the Employer shall not be considered by the Bidder, as limiting any
of his responsibilities and liabilities for mistakes and deviations from the requirements, specificd
under these specifications and documents.

All manufacturing and fabrication work in connection with the equipment prior to the approval of
the drawings shall be at the Bidder’s risk. The Bidder may make any changes in the design which
are necessary to make the equipment conform to the provisions and intent of the Contract and such
changes will again be subject to approval by the Employer. Approval of Bidder’'s drawing or work
by the Employer shall not relieve the bidder of any of his responsibilities and liabilities under the
Contract.

All engineering data submitted by the Bidder after final process including review and approval by
the Employer shall form part of the Contract Document and the entire works performed under
these specifications shall be performed in strict conformity, unless otherwise expressly requested
by the Employer in Writing.

Four sets of hard copies of the, drawings shall be submitted to the Employer for comments /
approval. The comments shall be marked on one set of hard copy and returned to Bidder for
necessary correction in original drawings. Corrected drawings replacing previously submitted
drawings should be marked accordingly. The final approved drawings shall be submitted on CD
with eight sets of hard copies in product wise folders.

Foundation Drawings

If a piece of Works requires its own foundation or needs a special area for installation, the Bidder
shall submit drawings indicating all pertinent dimensions, static and dynamic loads, etc. They shall
include all essential details required for proper design and construction of the foundations and/or
buildings.

In addition, they shall include openings, sleeves, and details of conduits, slopes and the arrangement

of any supporting structure, i.e. base frames or other steel constructions for permanent fixing or
erection purposes. All arrangement and layout drawings shall be drawn to scale.
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Approval Procedure

The following schedule shall be followed generally for approval and for providing final
documentation.

Approval/comments/ by Employer

15 days
on initial submission Y

i)

Within 3 (three)
i) Resubmission (whenever required) weeks from date of
comments

Within 3 (three)
iii)  Approval or comments weeks of receipt of
resubmission

Furnishing of distribution copies (4 Within 3 (three)
iv) hard copies to each power house weeks of receipt of
and one scanned copy (pdf format) resubmission

Furnishing of distribution

v)
copies of test reports
a) Type test reports
(one scanned softcopy in pdf format 2 weeks from the
& 4 hard copies to each power date of final approval
house)
b) Routine Test Reports _do-
(one copy for each power house)
Furnishing of instruction/ operation

vi) manuals {4 copies per power house On completion of
and one softcopy (pdf format) per Engineering
power house)

vii) As built (4 copies per power house On completion of

and one softcopy (pdf format) per entire works

power house)
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NOTE:

(1) The bidder may please note that all resubmissions must incorporate all comments given in the carlier
submission by the Employer or adequate justification for not incorporating the same must be submitted
failing which the submission of documents is likely to be returned.

(2)  The instruction Manuals shall contain full details of drawings of all equipment being supplicd under this
contract, their exploded diagrams with complete instructions for storage, handling, crection,
commissioning, testing, operation, trouble shooting, servicing and overhauling procedures.

(3) If after the commissioning and initial operation of the substation, the instruction manuals require any
modifications/additions/changes, the same shall be incorporated and the updated final instruction
manuals shall be submitted by the Bidder to the Employer.

(4) The Bidder shall furnish to the Employer catalogues of spare parts.

6.0
6.1
6.1.1

6.1.2

6.1.3

6.1.5

MATERIAL/ WORKMANSHIP
General Requirement

Where the specification does not contain references to workmanship, equipment, materials and
components of the covered equipment, it is essential that the same must be new, of highest grade
of the best quality of their kind, conforming to best engincering practice and suitable for the
purpose for which they are intended.

In case where the equipment, materials or components are indicated in the specification as
“similar” to any special standard, the Employer shall decide upon the question of similarity. When
required by the specification or when required by the Iimployer the Bidder shall submit, for
approval, all the information concerning the materials or components to be used in manufacture.
Machinery, equipment, materials and components supplied, installed or used without such
approval shall run the risk of subsequent rejection, it is to be understood that the costas well as the
time delay associated with the rejection shall be borne by the Bidder.

The design of the Works shall be such that installation, future expansions, replacements and general
maintenance may be undertaken with a minimum of time and expenses. Each component shall be
designed to be consistent with its duty and suitable factors of safety, subject to mutual agreements.
All joints and fastenings shall be devised, constructed and documented so that the component parts
shall be accurately positioned and restrained to fulfil their required function. In general, screw
threads shall be standard metric threads. The use of other thread forms will only be permitted
when prior approval has been obtained from the Employer.

Whenever possible, all similar part of the Works shall be made to gauge and shall also be made
interchangeable with similar parts. All sparc parts shall also be interchangeable and shall be made
of the same materials and workmanship as the corresponding parts of the liquipment supplied
under the Specification. Where feasible, common component units shall be employed in different
pieces of equipment in order to minimize spare parts stocking requirements. All equipment of the
same type and rating shall be physically and electrically interchangeable.

The Bidder shall apply oil and grease of the proper specification to suit the machinery, as is
necessary for the installation of the equipment. Lubricants used for installation purposes shall be
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drained out and the system flushed through where necessary for applying the lubricant required
for operation. The Bidder shall apply all operational lubricants to the equipment installed by him.

All oil, grease and other consumables used in the Works/Equipment shall be purchased in India
unless the Bidder has any special requirement for the specific application of a type of oil or grease
not available in India. If such is the case, he shall declare source of oil/grease /other consumables
in the GTP/Drawings, where such oll or grease is available. He shall help Employer in establishing
cquivalent Indian make and Indian Bidder. The same shall be applicable to other consumables too.

Provisions for Exposure to Hot and Humid climate

Outdoor equipment supplied under the specification shall be suitable for service and storage under
tropical conditions of high temperature, high humidity, heavy rainfall and environment favourable
to the growth of fungi and mildew. The indoor equipments located in non-air conditioned arcas
shall also be of same type.

Space Heaters

The heaters shall be suitable for continuous operation at 240V as supply voltage. On off switch and
fuse shall be provided.

One or more adequately rated thermostatically connected heaters shall be supplied to prevent
condensation in any compartment. The heaters shall be installed in the compartment and electrical
connections shall be made sufficiently away from below the heaters to minimize deterioration of
supply wire insulation. The heaters shall be suitable to maintain the compartment temperature to
prevent condensation.

FUNGI STATIC VARNISH

Besides the space heaters, special moisture and fungus resistant varnish shall be applied on parts
which may be subjected or predisposed to the formation of fungi due to the presence or deposit of
nutrient substances. The varnish shall not be applied to any surface of part where the treatment
will interfere with the operation or performance of the equipment. Such surfaces or parts shall be
protected against the application of the varnish.

Ventilation opening

Whercever ventilation is provided, the compartments shall have ventilation openings with fine wire
mesh of brass to prevent the entry of insects and to reduce to a minimum the entry of dirt and dust.

Degrece of Protection

The enclosures of the Control Cabinets, Junction boxes and Marshalling Boxes, panels etc. to be
installed shall comply with following degree of protection as detailed here under:

a) Installed out door: 1P- 55

b) Installed indoor in air conditioned area: [P-31

c) Installed in covered area: IP-52

d) Installed indoor in non-air conditioned area where possibility of entry of water is limited: IP-
41.

c) For LT Switchgear (AC & DC distribution Boards): [P-52

The degree of protection shall be in accordance with IS/IEC60947; IS/IEC/60529 . Type test report
for of relevant Degree of Protection test, shall be submitted for approval.
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6.3 RATING PLATES, NAME PLATES AND LABELS

6.3.1 Each main and auxiliary item of substation is to have permanently attached to it in a conspicuous
position a rating plate of non-corrosive material upon which is to be engraved manufacturer’s
name, Customer Name, year of manufacture, equipment name, type or serial number together with
details of the loading conditions under which the item of substation in question has been designed
to operate, and such diagram plates as may be required by the Employer. The rating plate of cach
equipment shall be according to [S/ IEC requirement.

6.3.2 All such nameplates, instruction plates, rating plates of transformers, reactors, CB, C'T, CVT, SA,
[solators, C & R panels and PLCC equipments shall be bilingual as per approval of Employer.

6.4 FIRST FILL OF CONSUMABLES, OIL AND LUBRICANTS
All the first fill of consumables such as oils, lubricants, filling compounds, touch up pants,
soldering/brazing material for all copper piping of circuit breakers and cssential chemicals cte.
which will be required to put the equipment covered under the scope of the specifications, into
operation, shall be furnished by the Bidder unless specifically excluded under the exclusions in
these specifications and documents.

For all items under this Contract, the Bidder shall deliver 5 % of the quantity of painting
material, but atleast one litre, in new scaled containers.

Lubricating oils, insulating oils and greases ctc. required for first filling in the plant and
equipment supplied by the Bidder under this Contract shall be supplied in quantity 20%
(twenty percent) higher than the actual capacity for first filling.

7.0 DESIGN IMPROVEMENTS / COORDINATION

7.1 The Bidder shall be responsible for the selection and design of appropriate equipments to provide
the best co-ordinated performance of the entire system. The basic design requirements are detailed
outin this Specification. The design of various components, sub-assemblies and assemblies shall be
so done that it facilitates easy field assembly and maintenance.

7.2 The Bidder has to coordinate designs and terminations with the agencies (if any) who arce
Consultants/Bidder for the Employer. The names of agencies shall be intimated to the successful
bidders.

7.3 The Bidder will be called upon to attend design co-ordination meetings with the Engineer, other
Bidder’s and the Consultants of the Employer (if any) during the period of Contract. The Bidder
shall attend such meetings at his own cost at PSPCL office, Patiala (Punjab) or at mutually agreed
venue as and when required and fully cooperate with such persons and agencics involved during
those discussions.

8.0 QUALITY ASSURANCE PROGRAMME

8.1 To ensure that the equipment and services under the scope of this Contract, whether manufactured

or performed within the Bidder’s Works or at his Sub-Bidder’s premises or at the Employer’s site
or at any other place of Work as applicable, are in accordance with the specifications, the Bidder
shall ensure suitable quality assurance programme to control such activities at all points necessary
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A quality assurance programme of the Bidder shall be in line with ISO requirements & shall
generally cover the following:

a)

The organisation structure for the management and implementation of the proposed quality
assurance programie.

System for Document and Data Control.
Qualification and Experience data of Bidder’s key personnel.

The procedure for purchases of materials, parts, components and selection of sub-Bidder’s
services including vendor analysis, source inspection, incoming raw material inspection,
verification of material purchases etc.

System for shop manufacturing and site erection controls including process controls,
fabrication and assembly control.

System for Control of non-conforming products including deviation dispositioning, if any and
system for corrective and preventive actions based on the feedback received from the
Customers and also internally documented system for Customer complaints.

Inspection and test procedure both for manufacture and field activities.

System for Control of calibration of testing and measuring equipment and the indication of
calibration status on the instruments.

System for indication and appraisal of inspection status.

System of Internal Quality Audits, Management review and initiation of corrective and
Preventive actions based on the above.

System for authorising release of manufactured product to the Employer.
System for maintenance of records.
System for handling, storage and delivery.

A quality plan detailing out the specific quality control measures and procedure adopted for
controlling the quality characteristics relevant to each item of equipment furnished and /or
service rendered.

System for various field activities i.e. unloading, receipt at site, proper storage, erection,
testing and commissioning of various equipment and maintenance of records. In this regard,
the Employer approved Field Quality Plan to be followed.

The Employer or his duly authorised representative reserves the right to carry out quality audit and
quality surveillance of the system and procedure of the Bidder/his vendor’s quality management
and control activities.

Quality Assurance Documents

The Bidder shall ensure availability of the following Quality Assurance Documents:

)

i)

1)

All Non-Destructive Examination proccedures, stress relief and weld repair procedure actually
used during fabrication, and reports including radiography interpretation reports.

Welder and welding operator qualification certificates.

Welder’s identification list, welding operator’s qualification procedure and welding
identification symbols.
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iV)  Raw Material test reports on components as specified by the specification and in the quality
plan.

V)  The Manufacturing Quality Plan(MQP) indicating Customer Inspection  Points (CIPs) at
various stages of manufacturing and methods used to verify that the inspection and testing
points in the quality plan were performed satisfactorily.

Vi) TFactory test results for testing required as per applicable quality plan/technical
specifications/GTP/Drawings etc.

Vii)  Stress relief time temperature charts/oil impregnation time temperature charts, wherever
applicable.

The Bidder shall get the quality plans finalized and approved after the award of the Contract.
Four copies of "Quality Assurance Plan giving details of inspection, tests and customer
witness / hold points shall be submitted. The quality plan shall contain the details of
inspection and tests to be carried out' for each major component of cach functional assembly.
The approved quality plan shall form the basis for inspection and acceptance of the equipment.
The Customer shall have the right to ask for more relevant tests if the same could not be
included in the quality assurance plan at the time of their approval due to non-availability of
final design drawings.

8.3 INSPECTION AND TESTING

All tests and inspection of the equipment specified shall be performed to the extent and in the
manner as stipulated in the relevant standards and in this specification. All type tests/routine
tests/acceptance tests as specified shall be conducted in the presence of Employer. Wherever
equipment similar to the one being offered has already been type tested as specified in the
specification. Type tests done in an independent government laboratory or in the presence of
representative of State Electricity Board or other reputed public undertakings, the type test reports
of the same shall be submitted for scrutiny /approval. If these are found suitable and technically
acceptable, conducting of type tests shall be waived off. Otherwise the subcontractor will have to
carry out the type tests without any extra cost and without any delivery implications.

The Employer reserves the right to increase or decrease their involvement in inspections at
Bidder’s Works or at his Sub-Bidder’s premises or at the mployer’s site or at any other place of
Work based on performance of Bidder/sub-bidder.

9.0 Deleted
10.0 Deleted.
11.0 PACKAGING & PROTECTION
111 All the equipments shall be suitably protected, coated, covered or boxed and crated to prevent

damage or deterioration during transit, handling and storage at Site till the time of crection. On
request of the Employer, the Bidder shall also submit packing details/associated drawing for any
equipment/material under his scope of supply, to facilitate the Employer to repack any
cquipment/material at a later date, in case the need arises. While packing all the materials, the
limitation from the point of view of availability of Railway wagon sizes in India should be taken into
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12.2.4
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account. The Bidder shall be responsible for any loss or damage during transportation, handling and
storage duc to improper packing. Any demurrage, wharfage and other such charges claimed by the
transporters, railways etc. shall be to the account of the Bidder. Employer/BHEL takes no
responsibility of the availability of the wagons.

All coated surfaces shall be protected against abrasion, impact, discolouration and any other
damages. All exposed threaded portions shall be suitably protected with either a metallic or a non-
metallic protecting device. All ends of all valves and pipings and conduit equipment connections
shall be properly scaled with suitable devices to protect them from damage.

FINISHING OF METAL SURFACES

All metal surfaces shall be subjected to treatment for anti-corrosion protection. All ferrous surfaces
for external use unless otherwise stated elsewhere in the specification or specifically agreed, shall
be hot-dip galvanized after fabrication. All steel conductors including those used for
carthing/grounding (above ground level) shall also be galvanized according to IS: 2629.

HOT DIP GALVANISING

The mimmimum weight of the zinc coating shall be 610 gm/sq.m and minimum average thickness of
coating shall be 86 microns for all items having thickness 6mm and above. For items lower than
6mm thickness requirement of coating thickness shall be as per relevant ASTM. For surface which
shall be embedded in concrete, the zinc coating shall be 610 gm/sq.m minimum. The Zinc coating
on structures shall be 610 gm/sq.m and 375 gm/sq.m for hardware.

The galvanized surfaces shall consist of a continuous and uniform thick coating of zinc, firmly
adhering to the surface of steel. The finished surface shall be clean and smooth and shall be free
from defects like discoloured patches, bare spots, unevenness of coating, spelter which is loosely
attached to the steel globules, spiky deposits, blistered surface, flaking or peeling off, etc. The
presence of any of these defects noticed on visual or microscopic inspection shall render the
material liable to rejection.

After galvanizing, no drilling or welding shall be performed on the galvanized parts of the equipment
excepting that nuts may be threaded after galvanizing. Sodium dichromate or alternate approved
treatment shall be provided to avoid formation of white rust after hot dip galvanization.

The galvanized steel shall be subjected to four numbers of one minute dips in copper sulphate
solution as per 1S-2633.

Sharp edges with radii less than 2.5 mm shall be able to withstand four immersions of the Standard
Preece test. All other coatings shall withstand six immersions. The following galvanizing tests
should essentially be performed as per relevant Indian Standards.

Coating thickness

Uniformity of zinc

Adhesion test

Mass of zinc coating

Galvanised material must be transported properly to cnsure that galvanised surfaces are not

damaged during transit. Application of touch-up zinc rich paint at site shall be allowed with approval
of Engineer Incharge.
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12.3
12.3.1

12.3.2

1233

12.3.4

12.3.5

12.3.6

12.3.7

12.3.8

PAINTING

All sheet steel work shall be degreased, pickled, phosphated in accordance with the IS6005 “Code
of practice for phosphating iron and sheet”. All surfaces, which will not be easily accessible after
shop assembly, shall beforehand be treated and protected for the life of the equipment. The
surfaces, which are to be finished painted after installation or require corrosion protection untl
installation, shall be shop painted with at least two coats of primer. Qil, grease, dirt and swaf shall
be thoroughly removed by emulsion cleaning. Rust and scale shall be removed by pickling with
dilute acid followed by washing with running water, rinsing with slightly alkaline hot water and
drying.

Hot Phosphating shall be done for phosphating process under pre-treatment of sheets After
phosphating, thorough rinsing shall be carried out with clean water followed by final rinsing with
dilute dichromate solution and oven drying. The phosphate coating shall be sealed with application
of two coats of ready mixed, stoving type zinc chromate primer. The first coat may be “flash dried”
while the second coat shall be stoved.

After application of the primer, two coats of finishing synthetic enamel paint shall be applied, cach
coat followed by stoving. The second finishing coat shall be applied after inspection of first coat ol
painting.

The exterior and interior colour of the paint in case of new substations shall preferably be Grey or
RAL 7032 for all equipment, marshalling boxes, junction boxes, control cabinets, panels etc. as per
customer approval during contract stage. Glossy white colour inside the equipments /boards
/panels/junction boxes is also acceptable. The exterior colour for panels shall be matching with the
existing panels in case of extension of a substation. Each coat of primer and finishing paint shall be
of slightly different shade to enable inspection of the painting. A small quantity of finishing paint
shall be supplied for minor touching up required at site after installation of the equipments.

In case the Bidder proposes to follow his own standard surface finish and protection procedures or
any other established painting procedures, like electrostatic painting etc., the procedure shall be
submitted during detailed engineering for Employer’s review & approval.

The colour scheme as given below shall be followed for Fire Protection systems

|§N(1 J PIPL‘ LIVNEV 7 ! Base colour Band colour
1 Fire Protection System

I

j 1 Hydrant and Emulsifier system FIRE RED - :
| pipeline/NIFPS I

i 2 Emulsifier system detection line - FIRE RED Sea Green '
| water B - - J
| 3 Emulsifier system detection line -Air | FIRE RED Sky Blue 7;
4 Pylon support pipes FIRE RED }

For aluminium casted surfaces, the surface shall be with smooth finish. Further, in casc of
aluminium enclosures, the surface shall be coated with powder (coating thickness of 60 microns)
after surface preparation for painting. For stainless steel surfaces, no painting is envisaged.

Band colour is required for Emulsifier system detection line only if both water and air detection
lines are present at the same substation. Further, band colour shall be applied at an interval of 2
meters approx. along the length and minimum width of band shall be 25mm.
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13.0 Deleted.
14.0 SPECIAL TOOLS AND TACKLES

The bidder shall supply all special tools and tackles required for Operation and maintenance of
equipment. The special tools and tackles shall only cover items which are specifically required for
the equipment offered and are proprietary in nature. The list of special tools and tackles, if any,
shall be finalized during detail engineering and the same shall be supplied without any additional
cost implication to the Employer.

All spare parts shall be protected against corrosion and shall be marked with identification
labels. The identification scheme for spares shall be sent for customer/BHEL approval
before dispatch of any spare.

All spare parts, tools and materials shall be delivered in marked boxes of sufficient sturdy
construction to withstand long term storage.

The Bidder shall provide 5%, but at least two pieces of all types of bolts, screws, nuts,
washers, spanner rings and cotters.

15.0 AUXILIARY SUPPLY

15.1 The auxiliary power for station supply, including the equipment drive, cooling system of any
equipment, air-conditioning, lighting etc shall be designed for the specified Parameters as under.
The DC supply for the instrumentation and PLCC system shall also conform the parameters as
indicated in the following table:

| Normal | Variationin Frequencyin | Phase/Wire r Neutral I
Voltage | Voltage HZ connection |
— — —1 — e ———— e —————ee g ZRESSdes Se——
415V L_ 10% 50 +5% 3/4Wire | Solidly
* \ ‘ Earthed.
— - 71, S il ST TE—— s
240V | +10% 1 50+ 5% 1/2 Wire Solidly
‘ Earthed.
f —t- - - + - —— — e B
| 220V | 190V to 240V | DC Isolated 2| -
\ ‘ wire System
f 110V 95V 1o 120V  DC Isolated 2| -
‘ } wire System
| 48V . - nc 2 wire system | -
f ‘ (+) earthed
| 1 \
I | J

Combined variation of voltage and frequency shall be limited to + 10%.

(3.2 Pickup valuc of binary input modules of Intelligent Electronic Devices, Digital protection
couplers. Analog protection couplers shall not be less than 50% of the specitied rated station
auxiliary DC supply voltage level.
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16.0
16.1

16.2

17.0

17.1

17.2

17.3

174

17.5

17.6

SUPPORT STRUCTURE (ONLY OF CIRCUIT BREAKER)

The equipment support structures shall be suitable for equipment connections at the first level 1e
5.9 meter from plinth level for 220kV substation. All equipment support structures shall be
supplied along with brackets, angles, stools ctc. for attaching the operating mechanism, control
cabinets & marshalling box (wherever applicable) etc.

The minimum vertical distance from the bottom of the lowest porcelain/polymer part of the
bushing, porcelain/polymer enclosures or supporting insulators to the bottom of the equipment
base, where it rests on the foundation pad shall be 2.55 metres.

CLAMPS AND CONNECTORS INCLUDING TERMINAL CONNECTORS (For Lightning
Arrester & Wave Trap only)

All power clamps and connectors shall conform to [S:5561 or other equivalent international
standard and shall be made of materials listed below:

' SL No. | Description Materials |
; ! — | , |
' a) | Forconnecting ACSR Aluminum alloy casting, conforming to |
conductors/AAC  conductors/! designation 4600 0f 1S:617 and all test |
\ Aluminium tube shall conformto 15:617
| b) For connecting equipment Bimetallic  connectors  made  from |
terminals mad of copper with | aluminum alloy casting, conforming to |
\ ACSR conductors/AAC designation 4600 of 1S:617 with 2mm i
} conductors/ Aluminium tube thick bimetallic liner/strip and all LesL}
|

| !L shall conform to 1S:617
: S et o

[ ) For connecting G.! | Galvanised mild steel shield wire ‘
d) Bolts, nuts & plain washers {}:ﬁlectro-galvanised for sizes below MlZ,!

i for others hot dip galvanised.
— , - ] S |
e) Spring washers 1‘ Electro-galvanised mild stecl suitable for!

w 1 atleast service condition-3 as per 1S:1573
Necessary clamps and connectors shall be supplied for all equipment and connections. If corona

rings are required to meelt these requirements they shall be considered as part of that equipment
and included in the scope of work.

Where copper to aluminum connections are required, bi-metallic clamps shall be used, which shall
be properly designed to ensure that any deterioration of the connection is kept to a minimum and
restricted to parts which are not current carrying or subjected to stress.

Low voltage connectors, grounding connectors and accessories for grounding all equipment as
specified in each particular case, are also included in the scope of Work.

No current carrying part of any clamp shall be less than 10 mm thick. All ferrous parts shall be hot
dip galvanised. Copper alloy liner/strip of minimum 2 mm thickness shall be cast integral with
aluminum body or 2 mm thick bi-metallic liner/strips shall be provided for Bi-metallic clamps.

All casting shall be free from blow holes, surface blisters, cracks and cavities. All sharp edges and
corners shall be blurred and rounded off.
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17.11

18.0

8 Customer: Punjab State Power Corporation Ltd (PSPCL)

Flexible connectors, braids or laminated straps made for the terminal clamps for bus posts shall be
suitable for both expansion or through (fixed/sliding) type connection of IPS AL tube as required.
[n both the cases the clamp height (top of the mounting pad to centre line of the tube) should be
same.

Current carrying parts (500A and above) of the clamp/connector shall be provided with minimum
four numbers of bolts preferably for 132kV and above.

All current carrying parts shall be designed and manufactured to have minimum
contact resistance.

Power Clamps and connectors shall be designed to control corona as per requirement.

Tests

Clamps and connectors should be type tested on minimum three samples as per [S:5561 and shall
also be subjected to routine tests as per 1S:5561. Following type test reports shall be submitted
for approval. Type test once conducted shall hold good. The requirement of test conducted within
last ten years, shall not be applicable.

Temperature rise test (maximum temperature rise allowed is 35°C over 50°C ambient]

Short time current test
Corona (dry) and RIV (dry) test [for 132kV and above voltage level clamps]
Resistance test and Pullout strength test

Cantilever Strength test on bus support clamps & connectors

CONTROL CABINETS, JUNCTION BOXES, TERMINAL BOXES MARSHALLING
BOXES FOR OUTDOOR EQUIPMENT

All types of boxes, cabinets etc. shall generally conform to & be tested in accordance with
IS/IEC 61439-0, as applicable, and the clauses given below:

Cubicles and control panel enclosures shall be of sheet steel with minimum thickness of 2.5
mm, of rigid, self-supporting construction and supplied with channel bases. Cubicles shall
be fitted with close fitting, gasketted, hinged, lift-off doors capable of being opened through
180 deg. The doors shall be provided with integral lock and master key.

Cubicles and panels shall be vermin proof. Removable gland plates shall be supplied and
located to provide adequate working clearance for the termination of cables. The cables and
wiring shall enter from bottom or top as approved or directed by the Customer.

The cubicles and panels shall be adequately ventilated, if required, by vents or louvers. All
ventilating openings shall be provided with corrosion-resistant metal screens or a suitable
filter to prevent entrance of insects or vermin. Space heating elements with thermostatic
control shall be included in each panel.

Where cubicles are split between panels for shipping, terminal blocks shall be provided on

cach side of the split with all necessary cable extensions across the splits. These cable
extensions shall be confined within the panels with suitable internal cable ducts.
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Unless stated otherwise, all cubicles and panels shall be provided with a ground bus with
40mm copper bar extending throughout the length. Each end of this bus shall be drilled and
provided with lugs for connecting ground cables ranging from 70 to 120mm?2.

All instruments, control knobs and indicating lamps shall be flush mounted on the pancls.
Relays and other devices sensitive to vibration shall not be installed on doors or hinged
panels, and no equipment shall be installed on rear access doors.

The instrument and control wiring, including all electrical interlocks and all interconnecting
wiring between sections, shall be completely installed and connected to terminal blocks by
the manufacturer.

The arrangement of control and protection devices on the panels and the exterior finish of
the panels shall be subject to the approval of the Customer. The interior of all cubicles and
panels shall have a mat white finish unless specified otherwise. Switched interior light and
socket outlets shall be provided for all cubicles and control panels. All cubicles and control
panels shall be provided with nameplates, identifying the purpose of the panel and all of its
components.

A canopy and sealing arrangements for operating rods shall be provided in marshalling boxces /
Control cabinets to prevent ingress of rain water.

Cabinet/boxes with width more than 700 mm shall be provided with double hinged doors with
padlocking arrangements. The distance between two hinges shall be adequate to ensure uniform
sealing pressure against atmosphere.

All doors, removable covers and plates shall be gasketed all around with suitably profiled
EPDM/Neoprene/PU gaskets. The gasket shall be tested in accordance with approved quality plan,
1S:11149 and 1S5:3400. Ventilating Louvers, if provided, shall have screen and filters. The screen
shall be fine wire mesh made of brass.

Further, the gasketing arrangement shall be such that gaskets are pasted in slots (in door
fabrication/gasket itself) in order to prevent ingression of dust and moisture inside the panels so
that no internal rusting occurs in panels during the operation of the equipment.

All boxes/cabinets shall be designed for the entry of cables by means of weather proof and dust-
proof connections. Boxes and cabinets shall be designed with generous clearances to avoid
interference between the wiring entering from below and any terminal blocks or accessories
mounted within the box or cabinet. Suitable cable gland plate above the base of the marshalling
kiosk/box shall be provided for this purpose along with the proper blanking plates. Necessary
number of cable glands shall be supplied and fitted on this gland plate. Gland plate shall have
provision for some future glands to be provided later, if required. The Nickel plated glands shall be
dust proof, screw on & double compression type and made of brass. The gland shall have provision
for securing armour of the cable separately and shall be provided with earthing tag. The glands shall
conform to BS:6121.

A 240V, single phase, 50 Hz, 15-amp AC plug and socket shall be provided in the cabinet with ON-
OFF switch for connection of hand lamps. Plug and socket shall be of industrial grade.

LED based illumination of minimum 9 watts shall be provided. The switching of the fittings shall be
controlled by the door switch,
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For junction boxes of smaller sizes such as lighting junction box, manual operated earth switch
mechanism box etc,, plug socket, heater and illumination is not required to be provided.

All control switches shall be of MCB/rotary switch type and Toggle/piano switches shall not be
accepted.

Larthing of the cabinet shall be ensured by providing two separate earthing pads. The earth wire
shall be terminated on to the earthing pad and secured by the use of self-etching washer. Earthing
of hinged door shall be done by using a separate earth wire.

The bay marshalling kiosks shall be provided with danger plate and a diagram showing the
nunmbering/connection/feruling by pasting the same on the inside of the door.

The following routine tests along with the routine tests as per 1S:5039 shall also be conducted:
i) Check for wiring,
i) Visual and dimension check.

The enclosure of bay marshalling kiosk, junction box, terminal box and control cabinets shall
conform to [P-55 as per IS/IEC60947 including application of 1kV rms for 1 (one) minute, after IP-
55 test.

Deleted.

TERMINAL BLOCKS AND WIRING

Control and instrument leads from the switchboards or from other equipment will be brought to
terminal boxes or control cabinets in conduits. All interphase and external connections to
equipment or to control cubicles will be made through terminal blocks.

Terminal blocks shall be 650V grade and have continuous rating to carry the maximum expected
current on the terminals and non-breakable type. These shall be of moulded piece, complete with
insulated barriers, stud type terminals, washers, nuts and lock nuts. Screw clamp, overall insulated,
insertion type, rail mounted terminals can be used in place of stud type terminals. But the terminal
blocks shall be non-disconnecting stud type except for the secondary junction boxes of Current
Transformer and Voltage Transformer.

Terminal blocks for current transformer and voltage transformer secondary leads shall be provided
with test links and isolating facilities. The current transformer secondary leads shall also be
provided with short circuiting and earthing facilities.

The terminal shall be such that maximum contact area is achieved when a cable is terminated. The
terminal shall have a locking characteristic to prevent cable from escaping from the terminal clamp
unless it is done intentionally.

The conducting part in contact with cable shall preferably be tinned or silver plated however Nickel
plated copper or zinc plated steel shall also be acceptable.

The terminal blocks shall be of extensible design, multilayer terminal arrangement is not allowed
In any junction box (Common MB, Individual MB, |B etc.). There should be sufficient space at both
sides of terminals so that ferrule number of wires / TB numbers are clearly visible during wire
removal or insertion.

The terminal blocks shall have locking arrangement to prevent its escape from the mounting rails.
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20.9

20.10

20.11

2012

20.13

21.0
21.1

21.2

21.3
21.3.1

213.2

a)

b)

The terminal blocks shall be fully enclosed with removable covers of transparent, nondeteriorating
type plastic material. Insulating barriers shall be provided between the terminal blocks. These
barriers shall not hinder the operator from carrying out the wiring without removing the barriers.

Unless otherwise specified terminal blocks shall be suitable for connccting the foilowing
conductors on each side.

Minimum of two of
All circuits except CT/PT circuits. 2.5 sg mm copper
flexible.

Minimum of 4 nos. of
All CT/PT circuits 2.5 sqg mm copper
flexible.

The arrangements shall be in such a manner so that it is possible to safely connect or disconnect
terminals on live circuits and replace fuse links when the cabinet is live.

Atleast 20 % spare terminals shall be provided on each panel/cubicle/box and these spare
terminals shall be uniformly distributed on all terminals rows.

There shall be a minimum clearance of 250 mm between the First/bottom row of terminal block
and the associated cable gland plate for outdoor ground mounted marshalling box and the
clearance between two rows of terminal blocks shall be a minimum of 150 mm.

The Bidder shall furnish all wire, conduits and terminals for the necessary interphase clectrical
connections (where applicable) as well as between phases and common terminal boxes or control
cabinets

LAMPS & SOCKETS
Lamps & Sockets
All lamps shall use a socket base as per [S-1258, except in the case of signal lamps.

All sockets (convenience outlets) shall be suitable to accept both 5 Amp & 15 Amp pin round
Standard Indian plugs. They shall be switched sockets with shutters.

Hand Lamp:

A 240 Volts, single Phase, 50 Hz AC plug point shall be provided in the interior of cach cubicle with
ON-OFF Switch for connection of hand lamps.

Switches and Fuses:

Each panel shall be provided with necessary arrangements for receiving, distributing, 1solating and
fusing of DC and AC supplies for various control, signalling, lighting and space heater circuits. The
incoming and sub-circuits shall be separately provided with miniature circuit breaker / switch fuse
units. Selection of the main and Sub-circuit fuse ratings shall be such as to ensure sclective
clearance of sub-circuit faults. Potential circuits for relaying and metering shall be protected by HRC
fuses.

All fuses shall be of HRC cartridge type conforming to relevant IS mounted on plug-in typce fuse
bases. Miniature circuit breakers with thermal protection and alarm contacts will also be accepted.
Allaccessible live connection to fuse bases shall be adequately shrouded. Fuses shall have operation
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indicators for indicating blown fuse condition. Fuse carrier base shall have imprints of the fuse
rating and voltage.

BUSHINGS, HOLLOW COLUMN INSULATORS, SUPPORT INSULATORS:

Bushings shall be manufactured and tested in accordance with [S:2099 & [EC-60137 while hollow
column insulators shall be manufactured and tested in accordance with [EC-62155/1S: 5621.The
support insulators shall be manufactured and tested as per 1S:2544 /1EC-60168 and [EC-60273. The
insulators shall also conform to [EC-60815 as applicable.

The bidder may also offer composite hollow insulators, conforming to IEC-61462.

Supportinsulators, bushings and hollow column insulators shall be manufactured from high quality
porcelain. Porcelain used shall be homogeneous, free from laminations, cavities and other flaws or
imperfections that might affect the mechanical or dielectric quality and shall be thoroughly vitrified
tough and impervious to moisture.

Glazing of the porcelain shall be uniform brown in colour, free from blisters, burrs and similar other
deflects.

Support msulators/bushings/hollow column insulators shall be designed to have ample insulation,
mechanical strength and rigidity for the conditions under which they will be used.

When operating at normal rated voltage there shall be no electric discharge between the
conductors and bushing which would cause corrosion or injury to conductors, insulators or
supports by the formation of substances produced by chemical action. No radio interference shall
be caused by the insulators/bushings when operating at the normal rated voltage.

Bushing porcelain shall be robust and capable of withstanding the internal pressures likely to occur
inservice. The design and location of clamps and the shape and the strength of the porcelain flange
securing the bushing to the tank shall be such that there is no risk of fracture. All portions of the
assembled porcelain enclosures and supports other than gaskets, which may in any way be exposed
to the atmosphere shall be composed of completely non hygroscopic material such as metal or
glavzed porcelain,

All iron parts shall be hot dip galvanised and all joints shall be air tight. Surface of joints shall be
trued up porcelain parts by grinding and metal parts by machining. Insulator/bushing design shall
be such as to ensure a uniform compressive pressure on the joints.

MOTORS

Motors shall be “Squirrel Cage” three phase induction motors of sufficient size capable of
satisfactory operation for the application and duty as required for the driven equipment and shall
be subjected to routine tests as per applicable standards. The motors shall be of approved make.

Enclosures

Motors to be installed outdoor without enclosure shall have hose proof enclosure equivalent to [P-
55 as per 1S: 4691, For motors to be installed indoor i.e. inside a box, the motor enclosure, shall be
dust proof equivalent to IP-44 as per IS: 4691,

Two independent earthing points shall be provided on opposite sides of the motor for bolted
connection of earthing conductor.

Motors shall have drain plugs so located that they will drain water resulting from condensation or
other causes from all pockets in the motor casing.
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d)

23.2
a)

b)

23.3

d)

23.4

b)

Motors weighing more than 25 Kg. shall be provided with eyebolts, lugs or other means to facilitate
lifting.

Operational Features

Continuous motor rating (name plate rating) shall be at least ten (10) percent above the maximum
load demand of the driven equipment at design duty point and the motor shall not be over loaded
at any operating point of driven equipment that will rise in service.

Motor shall be capable at giving rated output without reduction in the expected life span when
operated continuously in the system having the particulars as given in Clause 15.0 of this Section.

Starting Requirements:

All induction motors shall be suitable for full voltage direct-on-line starting. These shall be capable
of starting and accelerating to the rated speed along with the driven equipment without exceeding
the acceptable winding temperature even when the supply voltage drops down to 80% of the rated
voltage.

Motors shall be capable of withstanding the electrodynamic stresses and heating imposed 1f it is
started at a voltage of 110% of the rated value.

The locked rotor current shall not exceed six (6) times the rated full load current for all motors,
subject to tolerance as given in [S:325.

Motors when started with the driven equipment imposing full starting torque under the supply
voltage conditions specified under Clause 15.0 shall be capable of withstanding atleast two
successive starts from cold condition at room temperature and one start from hot condition
without injurious heating of winding. The motors shall also be suitable for three equally spread
starts per hour under the above referred supply condition.

The locked rotor withstand time under hot condition at 110% of rated voltage shall he more than
starting time with the driven equipment of minimum permissible voltage by at least two seconds
or 15% of the accelerating time whichever is greater. In case it is not possible to meet the above
requirement, the Bidder shall offer centrifugal type speed switch mounted on the motor shaft
which shall remain closed for speed lower than 20% and open for speeds above 20% of the rated
speed. The speed switch shall be capable of withstanding 120% of the rated spced in either
direction of rotation.

Running Requirements:

The maximum permissible temperature rise over the ambient temperature of 50-degree C shall be
within the limits specified in 1$:325 (for 3-phase induction motors) after adjustment duc to
increased ambient temperature specified.

The double amplitude of motor vibration shall be within the limits specified in [S: 4729. Vibration
shall also be within the limits specified by the relevant standard for the driven equipment when
measured at the motor bearings.

All the induction motors shall be capable of running at 80% of rated voltage for a period of 5
minutes with rated load commencing from hot condition.
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23.5

TESTING AND COMMISSIONING

An indicative list of tests is given below. Bidder shall perform any additional test based on
specialities of the items as per the field Q.P./Instructions of the Employer without any extra cost to
the Employer. The Bidder shall arrange all instruments required for conducting these tests along
with calibration certificates and shall furnish the list of instruments to the Employer for approval.

Insulation resistance.
Phase sequence and proper direction of rotation.

Any motor operating incorrectly shall be checked to determine the cause and the conditions
corrected.
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ANNEXURE-A

LIST OF APPLICABLE STANDARDS

S.No.
1.
2.
=

10.
1.

12,
13.
14.
15.
16.
17.

_switch gear and control gear

18.
19.

20.

21.
22.

23,
24,

25.
26.

27.

DESCRIPTION

Electrical and instrumentation
Rotating electrical machines
Direct action indicating electrical
measuring instruments

! Paper-insulated metal-sheathed cables
_for rated voltages up to 18/30 kV

High voltage alternating current circuit
breakers IEC 56

Basic environmental testing procedures

Insulation co-ordination

" Dimensions and output ratings for
_rotating electrical machines

Colours for indicator lights and push
buttons

Power Transformers

Classification of materials for the
insulation of electrical machinery
Primary Batteries

‘ _ead Acid Starter Batteries

lightening Arrestors recommended

_graphic symbols

Alternating current disconnecters
(isolator) and earthing switches
Bushings for alternating voltages above
1000 V.

Degrees of protection for low voltage

Low voitage switchgear and control gear
Low voltage control gear tests on
indoor and outdoor post insulators for

~voltages greater than 1000 V.
~ Current transformers
~Voltage transformers

Low frequency cables and wires with
P.V.C. insulation and PVC sheath
On-load tap changers

Polyvinyl chloride insulated cables of
rated voltages up to and inciuding
450/750 V.

Conductors for insulated cables
Impulse tests on cables and their
accessories

~ Electrical relays

IEC 34
IEC 51

IEC 55
1 1S5:25161980
IEC 68
IEC 71

IEC 72
" IEC 73

" IEC 76
IEC 85

" |EC 86 -
IEC 95
IEC 99

" IEC 129

|EC 137

" |EC 144

|IEC 157
IEC 168

IEC 185
IEC 186
IEC 189

IEC 214
IEC 227
IEC 228

|IEC 230

IEC 255

INDIAN

1S:47221968

1512026

1S:2705
- 1S:3156

15:32311965



28. Low voltage fuses calculation of the |EC 287
continuous current rating of cables
(100% load factor)

29. Low voltage motor starter IEC 292

30. Specification for new insulating oil IEC 296
for transformers and switchgear

31.  AC metal-enclosed switchgear and  IEC 298

control gear for rated voltages above 1
kV up to and including 72.5 kV

32. Standard colours for insulation for low  |EC 304
~frequency cables and wires 7
33. Guide to the calculation of resistance of |[EC 344

plain and coated copper conductors of
low-frequency cables and wires.

34, Loading Guide for oil immersed  |IEC 354
transformers

35, Marking of insulated conductors  IEC 391

36.  Report on synthetic testing of high  |EC 427
voltage alternating current breakers. |

37. Factory-build assemblies of low IEC 439
voltage Switchgear and control. gear _

38. Identification of insulated and bare IEC 446
conductors by Colours v

39.  Standard directions of movement for - |EC 447

actuators which control the operation of
electrical apparatus

40. Methods off measurement of radio  IEC 489
equipment used in their mobile services
41.  Extruded solid dielectric insulated [EC 502

power cables for rated voltages
from 1 kV upto 30 kV

42 Class 0.5, 1 and 2 alternating current  IEC 521
Watt-hour Meter }
43 Test methods for insulations and IEC 540

sheaths of electric cables and cords

INDIAN STANDARDS

SthNo. |is:cODE DESCRIPTION i
1. | 1S:4722-1968 Rotating electrical machines.

; 2 ] ISV:3275—19778W W %ﬁreeﬁhase induction motors ;“ -
3. | 15:8789-19'18 Values of performance for three-phase induction motors

Voltage transformers

- | S
4 183156 -

General requirements

6. 7477ISL3717576(Pt.II)-1978 ) Measuring voltage transformers




Stationary cells and batteries lead acrd type wrth tubular

Degree of protection prowded by enclosures for low‘

7 1S:3156(PLII-1978 | Protective voltage transformers

8. A 1S:3156(Pt.1V)-1978 Capacitor voltage transformers

9. 1S:2705 ] Current transformers B
rjg; - ;_I87:2105(Ptﬁi1g317 B General requrrementii - 7
1 L|S:2705(Pt.||)7—717981 t l\/leasurmg current transformers

12. 15:2705(Pt.111)-1981 Protectrve current transformer

13 1S:2704(Pt.N)-1981 Protective current;‘artsformers for special purpose

appllcatrons

14, 115:2026 | Power transformers B

15, 1S:2026(Pt.1)-1977 keenerar B - -

16. 1S:2026(Pt.11)- 19;7”—__ :I:emperature rise ofmi;e\;; transformers

17. 1S:2026(PLI1])-1981  insulation level-, and dielectric tests

7178.7 ' IS: 2026tPt I\V)- 1977 Terminal markmgs tappmgs and connectlon
’?s?‘wﬁsf 3351983 | New insulating oils
EW: :I§_~32§1—1965 o ——WMEiEetrrcal retaQQfor power system protecﬂons
21. 1S:3043-1966 ! Code of practrce for earthlng

22. 15:1651-1979 st

- <‘ positive plates)

23, 1S:2516-1980 ‘t Circuit-breakers

24 1521471980 | Degree of protection provided &

7 | voltage switchgear and control gear
25.7 : IS:L1554(7F"t.1151976 t For working voltages upto and including 1100 V
26. |S 561%[@82&) tL Lrnes L];;to and mcludﬁg t1‘k\7/7;ectron 1 Desrgn
) 1978 l




| affr

- B Indian Electncnty (Supply) Act

- * lndlan Factories Act

IS-5 TG Colors for Ready Mlxed Pamts and Enamels
1S-335 | ! New Insulatmg Oils
1S-617 | Alummmm and Aluminium Al oy Ingots and Castings for General
\ Engineering Purposes
; S —— . - E——
[ 1S- 1448 [Pl t() P 143] : Methods of Test for Petroleum and its Products
| 18- 2071 (P1to P3) f Methods olegh Voltage Testmg
: r — ——— ———
| 1S-12063 { Clasmmatlon of degrees of protectlon prov1ded by enclosures of
l‘ electrical equipment
1S-2165; P1:1997, ] nsulatlon Coordination
P2:1983 |
% O =~ S S Sy Sa—
1S-3043 \ Code ofPractlce for Earthmg
[S-6103 | Method of Test for Specific Resistance (Resnst1v1ty) of Electrical
‘ Insulating Liquids
.‘ ) ! PPN '
| 1S-6104 | Method of Test for Interfacxal 'Iensnon 0f01l agamst Water by the
ng Method
| 15-6262 Method of test for Power factor & Dielectric Constant of Electrical
f Insulating Liquids
| 1S-6792 1 Method for determination of electric strength of insulating oils
S-5578 (.mde for markmg ofmsulated conductors
I1S-11353 | Guide for uniform system ofmarkmg & identification of
conductors & apparatus terminals.
[S-8263 Methods for Radio lnterference 1 est on ngh voltage Insulators
1S-9224 [Part 1 2&4) | Low Vol tage Fuse%
' IEC- 60060 (Part 1 to 1’4) ngh Voltage ”Iest l"echmqueg
IEC 60068 j\ Environmental Test

CODES TITLE

| -- - T Indian Electricity /\ct

LA PrOJect 3x33 MW Shahpurkandt PH-I & 3x33 MW+ 1x8 MW Shahpurkandi PH-II

Customer: Punjab State Power Corporation Ltd (PSPCL)

| Section-3: Project Details & General Specifications Rev. No. 0

ANNEXURE-B

~ LIST OF GENERAL STANDARDS AND CODES

- | India Elecmcny Rules

.

— B I —————
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GH TS U project: 3x33 MW Shahpurkandi PH-1 & 3x33 MW+ 1x8 MW Shahpurkandv PH-II
Customer: Punjab State Power Corporation Ltd (PSPCL)

Rev. No. 0

ANNEXURE-B

IEC- 60117

IEC 60156

Graphmal Gymbo

Method for the Deter mmatl()n of the Electrical Strength of
Insulation Oils

1EC-60270
IEC-60376
IEC-60437
| IEC-60507

[EC-62271- 1

Partial Dls(harge Mea:uremems

Spemﬁcahon and Acceptame of Ncw Sulphur Hexaﬂom

| Radio Interference Test on ngh Volta;,e Insulators

Artlflual P()llutlon Fests on High Voltage Insulators to be usod on
AC sttems ‘

Common Speuﬁcatlon for Hl;,h V()ltage §w1tchg,var & (,(mtr()l gear |
Standards ‘

JEC-60815

Lulde for the Selecuon of lnsulat()rs in respect ofl’o]lutcd
Conditions

IEC- 60865(P18¢P2)
'ANSI-C.1/NFPA.70
ANSI-C37.90A

ANSI-C63.21, C63.3

C36.4ANSI-C68. 1

Short Clrcult ( urrent Ca[aulatl()n ()feffects

National h ecu 1cal Code

(dee for Surge Wlthitdnd C1pab1 1ty (SWC) ‘ests

5pec1ﬁcat1()n for Electromagnetic Noise and I ield Strength
Instrumentation 10 KHz to 1 GH?

Fechmquest fox DlCleCtHL Tests

ANSI-C76.1/EEE21

Standard General Reqmrements and "l est Procedure (or ()uLdoor
Apparatus Bushmgs

ANSI-SI-4

Gen(‘ral Gnndards for Industrlal (ormol and Systems Part |

Specification for Sound Level Meters
i
ANSI-Y32-2/C3 37 2 Drawmg Symh()ls
ANSI-Z55.11 Gray Finishes for Industrlal Appalatus and [qulpment N() 61
nght Gray
NEMA- 1071‘ Methods ()fMeasux cments ofRIV owah V()ltage /\ppardtus
NFMA [CS-11
ICSIlOQ
CISPR-1

Speclflcatlon f()r (“ISPR Radlo Interference Measuring Apparatus
for the frequency range 0.15 MHz to 30 MHz

CSA-72299.1-1978h

[ Qualrty Assurance Program Reqmrement‘;

Page 2 of 32 (Annexure-B)
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| enffra

s oo 2 PI’OJeCt 3x33 MW Shahpurkandi PH-1 & 3x33 MW+ 1x8 MW Shahpurkandi PH-II

Customer: Punjab State Power Corporation Ltd (PSPCL)

| Section-3: Project Details & General Specifications Rev. No. 0
ANNEXURE-B

| CSA- LZ99 2 1979h * Qua 1ty Control Program Requ1rements

| CSA-2299.3- 1979h Quallty Verln(,atlon Program Requirements

‘ (S/\ [299 4 l()79h ‘ lnspectlon Program Requirements

1S 10028 (Parl 2 & 3) ] Lodo ofpracnce for selentlon mstallatlon & maintenance of

1 1S-2026 (P1 to P4) l Power l‘ransformers

‘ Transformers [Pl 1993), (P2:1991), (P3: 1991)

IS- %%47 (part1to Pax t 8) ‘ Dlmensnons for Porcelain transformer Bushlngs for use in lightly
| polluted almospheres

1S-3639 l Fittings and Accessories for Power Transformers

| 1S-6600 | (Julde for L oadmg of oil immersed Transformers

' =
1EC-60076 (Part 1 to 5) l Power 'l"ransformels

[EC-60214 \ On-Load Fap Changers
 IEC-60289 1 Reactors
[EC- 60354 ! Loadlng Gulde for 0Oil - lmmersed power transformers

IEC-60076-10

‘* Determlnanon ofTransformer and Reactor Sound Levels

| ANSI-C571280 Genera requirements for Dlstrlbutlon Power and Regulating

- ANSI-C5716

l
1
E T ermmolopy & Test Code for Current Limiting Reactors
ANSI-C5721 | Requirements, Terminology and Test Code for Shunt Reactors
{ Rated Over 500 KVA
ANSI-C5792 | Guide for Loadmgj 01 mmersed Power Fransformeu upto and
l 1nclud1ng 100 MVA w1th 55degCor 65 deg C Wmdmg Rise |
CODES o 1 L
ANSI-CG,1E FL 4 I Standard Techmques for ngh Vo tage Tesung
[EC 60076 | Power transformers
' — _— 4{,7 — — —_——
e 60076—1 l Part 1: General
IEC 60076-2 ‘l Part 2: Temperature rise

Transformers

ANSI-C571290 Test Code for Dlsu 1butlon Power and Regulatlon Transformers

Page 3 of 32 (Annexure-B)



Cal vy e PrOJect 3x33 MW Shahpurkandi PH-I & 3x33 MW+ 1x8 MW Shahpurkandi PH-II

Customer: Punjab State Power Corporation Ltd (PSPCL)

Section-3: Project Details & General Specifications

ANNEXURE-B

JEC 60076-3

| Part 3: Insulation levels, dielectric tests and thernal dearances
in air

IEC 60076-4

Part 4: Guide to the llghtmngj impulse and sthchm;, 1mpulse
testing - Power transformers and reactors

IEC 60076-3-1

Part 3-1: Insulation Levels and Dielectric Tests —External
Clearances in Air

IEC 60076-5

Part 5: Ability to withstand short circuit

IE(’ 60076-6 Part 6' Reactors
IFC 60076-7 Part 7: Loadlng gu]de for ()11 1mmersed power Lransf()rmers
IEC 60076 8

Part 8: Apphcatlon gunde

IEC 60076-10

Part 10: Determination ofsound levels

IEC 60076-10-1
IEC 60076-11
IEC60076-12
IEC 60076-13

Part 10-1: Determination ofsound levels Apphcdtlon g,u1dc

Part 11 Dry- type transformers

Part 12: Loadmg gu1de for dry type power transformers

Part 13: Self-protected hquld filled ernsformcrs

1EC 60076-14

Part 14: Design and application of liquid-immersed power
transformers usmg high- tempcrature msulatlon materlals

IEC 60076-15

Part 15: Gas- ﬂl ed power transf()rmers

IEC 60076-16

Part 16: Transformers for wind turbme apphcahons

IEC 60076-18

Part 18: Measurementoffrequency resp()nse

IEC 60076-19

IEC 60076- 21

Part 19: Rules for the determination of uncertainties in tho
meaﬁurement ofl()qses in power transformers and reactors

Part 21 Standard requlrements termmology, and test code for
step-voltage regulators

IEC 60044, BS 3938

Current transformers

IEC 60050

IEC 60050(421\

International Electrotechnical Vocabulary

Transformers and Reactors

IEC 60060 High Voltage test techniques
| IEC 60060-1 General definitions and test requnements
IEC 60060 2 Measurmg systems

Rev. No. 0

Internatl()nal Hectrotechmcal voaabu ary- Chapter 421 : Power

Page 4 of 32 (Annexure-B)



& U S U project: 3x33 MW Shahpurkandi PH-1 & 3x33 MW+ 1x8 MW Shahpurkandi PH-11

| erffue
‘ Customer: Punjab State Power Corporation Ltd (PSPCL)

!
B

|
l
I Section-3: Project Details & General Specifications Rev. No. 0 !
|

ANNEXURE-B
[ - T -1
1 IEC 60071 'w Insulation co- ordlnatlon
[EC 60071-1 l Paltl Deflnmons prmuples and rules
Il C 6007] Z l Part 2 : Application gulde
[EC 60137 ] Bushmg for al ternatlng voltag,e above 1000V
H{C 60214 T{ On-Load Tap changers
‘ ‘ - -
[EC 255-21-3 ‘ Relays vibration
[ S .
* CODES ‘ TITLE
— — — S S —
[EC 60270 L Partial discharge measurements
Ik C 60296 1 Specification for Unused Mlneral Oil for Transformers and
| Switchgear
R R —
1:C 60422 | Supervision and Maintenance guide for Mineral Insulatmg Oil in
| Electrical Lqmpment
f — e e
I C 60475 | Method of Samp Ing Liquid dielectrics
I — B S _ S
IEC 60‘329 ‘[ Cla551f1cat1()n of Degrees of Protection provided by Enclosures
H C 60 >4Z | Application Guide for On-Load Tap-Changers
H C 605 67 | Guide for the Sampling of Gases and of Oil from Oil-filled
- Electrical Equlpment for the Analysxs of Free and Dlssolved Gases
IEC 60651 l Sound Level Meters
[EC 61083 ‘ D1g,1tal Recorders and Software for ngh Voltage Impulse testing
[1:C 61083-1 l‘ Part 1: Reqmrements for digital recorders in high voltage impulse
| tests
; - e - - S - e — e
[1:C61083-2 | Part 2: Evaluation of software used for the determination of the
. parameters of impulse waveforms
| I N B TR _ . S
CISPR 16 | Specification for radio dxsturbance and 1mmun1ty measuring
\ apparatus
, t —
CISPR 16-1 | Radio dxsturbance and 1mmun1ty measurmg apparatus
CISPR-18 \I Radlo Interference Characterlstlcs of Power Lines and High
‘ Voltage I:qmpment
[SO 9001 ‘ Quallty system-Model for Quality Assurance in Design
/development f

Page 5 of 32 (Annexure-B)



| e & 6m project: 3x33 MW Shahpurkandi PH-I & 3x33 MW+ 1x8 MW Shahpurkandi PH-I-
Customer: Punjab State Power Corporation Ltd (PSPCL)

Section-3: Project Details & General Specifications

Rev. No. 0

MVA and 123 kV and above. August 2002-Cigre Working Group 1
12.22 \

Short Circuit Performance of T ransformers |

Speuﬁcatlon for unﬁred fusu)n welded pressure vessels ;

of dissolved and free gases analysis

T I N 1

Bushmgs fo1 alternatlng voltages above 1000 volts |

ANNEXURE-B
[ Elgre Publication 202 Guldehneﬁ for:onductlng design reviews for Lransformers 100
WG 12-15 Guide for Customers Specifications for Transformers 1()0 MV/\
and 123 kV and above
WG 12 19
BS-4360 Spec1f1catlon for weldable structural steel
BS-5135 Specification for arc welding ofcarbon and carbon manganese
steels
e e e |
BS 5500
15—3618 Specification for phosphate treatment of iron & steel for protection |
agalnst corrosion
[S-6005 Code ()fpractlce for phosphatmg, oHron and Steel
ISO 8501 Prepamtlon ofsteel surface before apphcatlon of Paints and
related product
IEC-60599 Mineral oil 1mpregnated electrlcal equlpment in service - gjuide
to the 1nterpretauon
1S-10593 Method of evaluatmg the analysls of gases in oil filled elecmml
equxpment in service
1S-2099
CODES a - TITLE
1S-3347 Part1to 8 Dlmensu)n for porcelain Lransformer bushmg
DIN-42530 Bu@hm@, up to 1000kV from ZJOA SOOO/\ forhquxd filled ‘
Transformer J
IS 2026 Part 1to 5 Power transfm mer
1S-4691 Degrees ofprotectlon prov1ded by enclosure for roLaUngj electrlcal
machinery
IEC-60034-5 Degrees of protection provided by integral design of rotatmg7
electrical machines(IP Code) classification
15:325 /1EC -60034 Performan(e of cooling fan / oil pump motor
| 1S-13947 part 1to 5

|
|
|
- - R |
{

Specification for low voltage swmhgear and u)nnol gear

Page 6 of 32 (Annexure-B)



Aoy S PrOJect 3x33 MW Shahpurkandl PH-I & 3x33 MW+ 1x8 MW Shahpurkandi PH-II

| affrz

Customer: Punjab State Power Corporation Ltd (PSPCL)

| Section-3: Project Details & General Specifications Rev. No. 0
ANNEXURE-B

Ccannn l ]

 15:3400 Methods of test for vulcanised rubber l

| [S:7016 part 1to 14 ' Methods of test for coated and treated fabrics

l —ee

l lS 80 3 Code of practice for design, fabrication and erection of vertical

i IL mild steel cylindrical welded oil storage tanks.

| 1S:3637 l (an operated Relays

1S:335 New Insulating oils - Specxflcatlon

IEC-62271-203 | Gas insulated metal enclosed switchgear for rated voltage above
jSZkV

' IEC-61639 | Direct connect1on between power transformers and gasmsulate

E above.

| metal enclosed switchgear for rated voltages of 52.5 kV and

15:3400 / BS 903 / A)r cell ( Flexible Air Separator)
1S:7016
[EC 60529 /1P : 55

fan, oil pump, Buchholz Relay

Degree ofprotectlon for cooler control cabmet MOL(; Cooling

} S

egree ofprotection for Pressure Relief Device

} SE——

|
l
l
ll(60 Z9/lP- *D
IEC 60529 / IP : 43 ’D

egree ofprotectlon for Remote tap Change1 cublcle (RTCC)

| CIRCUIT BREAKERS

| [EC- 62271 100 ;rngh voltage switchgear and control gear - Part 100: Alternating
J current circuit-breakers
IEC-62271-101 | ngh voltage 5W1tchgear and control gear - Part 101: Synthetlc
‘ testlng
| IEC-62155 | Hollow pressum/ed and unpressurized ceramic and glass
l | insulators for use in electrical equipment with rated voltages
| greater than 1000V
| IEC-62271-110 l High-voltage sw1tehgear and control gear - Part 110: Inductive
‘ l load switching
! —_— 4{‘
llri(2-62271-109 | High-voltage switchgear and control gear - Part 110: Inductive

| load switching

: ClJRRENT TRANSFORlVlERS VOLTAGE TRANSFORMERS AND COUPLING CAPACITOR
l

VOLTAGE TRANSFORMERS

lS 2705- (l’l to P/l) l Current Transformers

Page 7 of 32 {Annexure-B)



T ST project: 3x33 MW Shahpurkandi PH-1 & 3x33 MW+ 1x8 MW Shahpurkandi PH-I1
oyyrr
# Customer: Punjab State Power Corporation Ltd (PSPCL)

Section-3: Project Details & General Specifications Rev. No. 0
ANNEXURE-B
'CODES - TITLE |
IS 3156- (Pl to P4) Voltage I'ransformers |
IS-4379 Identlﬂcatlon ofthe (,ontent@ of Industrla Gas (yllnders
IEC- 61869 (Part l) Instrument transformers - Part 1: (xeneral requtrcmtnt&
IEC-61869 (Part-2) Instrument transformers Part Z Addltlonal requncmcnts fol
current transformers
IEC- 61869 (Part 3) [nstrument transformers Part 3 Ad 11tlonal rcquntmonts for
inductive voltage transformers
N P [T R e -
[EC-61869 (Part 4) Instrument transformers - Part 4: /\ddltlonal requirements for
combined tranﬁfot mers
1EC-61869 (Part 5) Instrument transformem Part 5 Addttlonal requnem( nts for
capacitor voltage transformers
IEC-61869 (Part-6) Instrument traanormers Part 6: /\d(htlonal general
requlrements forlow- power instrument transformers
IFC 61869 (Part 9) Instrument tlamformers Part 9 Digital mtufaco for instrument |
transformers
[EC-61869 (Part 102) [nstrument transformers - Part 102: [erroresonanco osullauons
in substations with inductive voltag,e transformers
1EC 61869 (Part- 103) [nstrument transformers The use o flnstrument transformors ]
for power quahty measurement
BUSHING
IS .2099 Bushmg)s for AltLrnatmg, Volta&,es above 1000V
IEC-60137 Insulated Bushmgs for Alternann;, Voltagos above
1000V
S - ~ |
SURGE ARRESTERS
1S-3070 (PART?2) Lightning arresters for alternating current systems : Metal oxide
llghtnm;, arrestors wnthout L gaps
IEC-60099-4 Metal oxxdo surge arrestors without g,aps
IFC 60099-5 Selectlon and apphcatmn recommendatlon
ANSI C6Z 1 IFE SLandards for S A for AC Power Clrcmts
NLMA LA 1 5urge Arresters

Page 8 of 32 (Annexure-B)



l Ao e PrOJect 3x33 MW Shahpurkandl PH-1 & 3x33 MW+ 1x8 MW Shahpurkandi PH-II

| arffex

Customer: Punjab State Power Corporation Ltd (PSPCL)

' Section-3: Project Details & General Specifications Rev. No. 0

I R

ANNEXURE-B

(‘UBICLE§ AND PANEL§ & 0 THER RELATED EQUIPMENTS

[S-722,15-1248 | Elecmcal relays for power syﬁtem
15-3231,3231(P-3) | Protection
55039 @litleﬂg?dglléiﬂJI;V;taAg;é; not Exceeding 1000 Volts |
L IEC-60068.2.2 | Basic environmental testing procedures Part 2: Test B: Dry heat
EC60529 Vmgrec of Protection provided by enclosures )
' H‘T(rj—609;}77:/1;—17 - » I:‘()V\; Qéltaéev s.x«;]t—c;ge’a“r_aaz:ontrol gear
: IliC46i()95 . : Hect;o;i;ha;iai Cio;lt;agr»s for household and similar

purposes

i IEC—604§9 V(I’il & 2.)7 - \ﬁI:io;v W)Tt;ag?eﬁSv;mhgegr;r;d LOHtFOl gear assemblles - i

ANSI-C37.20 watchgear Assemblies, mdudmg, metal enclosed bus
‘ /\NS ( -37 50 - \ Tut Pr(;cedzgs}o?Low Voltage AI?ernatx@Current Power N
| CODES - ]‘ - o TITLE
| | Clrcult Breaker@ N - 7
/\NSI;C39 - VTElec;r;E li\/lAe:asurTglinitEanezltf# o ”_:_ —,,;
| ANSI-C83 | Components for Electric Equ1pment
| IS 8623: (I;a;ta;) 3] o ‘ S;)gailﬂjagl(?nTor Sw1tchgear&C()ntrolAesemblles |
| NEMA-AB 7 i Moulded Case Circuit and Systems 7 .
NEMA-CS | industrial Controlsand § Systems
NEMA-PB-1 - ; Panel Boarrds -
(NEMASGS '7: Low voltage Power Circuitbreakers |
| NEMA-SG-3 | Power Switchgear Assemblies
; NE MA SG- 6 - ”T?o;v;ri:\/\;;éhmg Equlpment ]
N NI M/\ SF 3 e TMotﬁdrﬁCz)ntml Centers
| 1248 (Pl to P9) - iBlI‘CLt acting indicating analogue electrical measuring i

. msnumems & their accessories

l Dlsconnectmg 5w1tches

11:C-62271-102 ngh voltag,e swuchgealr and control gear - Part 102: Alternating
L current dlsconnectors and earthmg swntches

Page 9 of 32 (Annexure-B)



( e U project: 3x33 MW Shahpurkandi PH-| & 3x33 MW+ 1x8 MW Shahpurkandi PH-II
II
". f Customer: Punjab State Power Corporation Ltd (PSPCL)

Section-3: Project Details & General Specifications Rev. No. 0
ANNEXURE-B

IEC- 60265 (Part 1 & 2) ngh Vol tage sw1tches

ANSI C37. 32 Schedule ofpreferred Ratings, Manufacturmg, Spouflcdtl(mx and

Application Guide for high voltage Air Switches, Bus supports and
switch accessories ‘

AI\{SLE%KS’}» - l Testf -ode for hlgh V(,)lFa;g?ilf sw1tche
NFMA SG6 Power 5w1tch1ng equipment
PLCC and line traps -
1S-8792 Line traps for AC power systemmrr—i -
1S-8793 7 Methods of tests for lme_traps -
715-785977 - Couplmg dev1ces for PLC systems
[S-8998 Met_}:(;ds of test for coup ing devmez?(;r;; L s;/stelus -
IEC-60353 Line traps forA C. power 5;/;treig:iw - -
TEC-60481 Coupling lievme@ for p(r);vgr—l-lrnme:ar;lér 5;1;{(37;: -
IEC-60495 4 Single sideboard | power line carrier termm;l“s“ 7
IEC 66&7837777” - l;ianu;ng of (smgle Slde Band) power hne carrier systems
CIGRE N Teleprotectlon report by Comm@aeﬁiz &:Tﬁi;A :
CIGRE Guide on power line ca;le—r;‘;;‘; S
CCIR Internamv();al Radio C()nsultatlve C(;nir;uittgi -
7CEITT - Internatlonal fé?eéraph & Te ephone Consultatlve C ommmee

EIA Electric Industries Association

Protection and control equipment

[EC-60051: (P1 to P9) Recommendations for Direct Acting indicating analogue electrical |
measuring mstruments and their accessories

IEC-60255 (Part 1 to 23) Electrical relays

IEC-60297 (P1 to P4) Dimensions of mechanical structures ofthe 482 6mm (19 mches) ‘
cpEs | TimE

series
IEC-60359 Expressmn of the performance of electrical & electr()mc

measuring equipment

Page 10 of 32 (Annexure-B)



‘ Electromc cqulpment and components

MlI ZlB MIL-833 i Environmental testing
| & MIL-2750
! —_— — —
| EC- 60068(P1toP5) :Prunedboards
C 60326 (P1to PZ) f Material and workmanshlp standards

| 15-3138
150-898

|
|
|

| Section-3: Project Details & General Specifications Rev. No. 0
ANNEXURE-B
lli(l-r6705>877 - Symk;d_ls for Alternating-Current Electricity meters
[EC-60447 | Man machine interface (MMI) - Actuating principles
‘ IEC—6E)5727] - Class 0.5, 1 ;d 2 alternating current watt hour metres
i7lil?IC:6075747777 . Modular plug-in Unit and standard 19-inch rack mounting unit
based on NIM Standard (for electromc nuclear mstruments)
ANSI-81 | Screw threads 7
/\NSI~B]8V - : Bolts and Nuts -~
CANSIC371 | Relays, Station Controlsetc -
/\i\lSilr—C37.727 . H;"At\dz;nual and automatic station control, supervisory and associate?
| telemetering equipment
/\NSI—C377.72 - ‘ RelaTyS and relay systems associated with electric power
| apparatus
ANSI;C39.1 - *%Rregru1rﬁeir;e;;s—fd;erlectrlcaTd;lalog mdlcatmg mstruments
MOTORS : 7 - 7 - -
1s-325 | Threephaseinductionmotors
IS—46§A177W” - Degree of protection provided by enclosure for rotating electrical
machinery
: ILL (3()0 34 (Pl toiPili‘)ijﬁﬁ Rotating electrical machines
" IE ( Document Zfﬂi . Three pge:(zTrlduction motors
: (C emral Ofﬁce) { Mo-t(;r; and Eenerators o
NIEEMA-MGI [

ATEAV PrOJect 3x33 MW Shahpurkand| PH-I & 3x33 MW+ 1x8 MW Shahpurkandi PH-II

ffex

Customer: Punjab State Power Corporation Ltd (PSPCL)

——————

- - R S
B

[S-1363 (P1 to P?) Hexag,on head bolts, screws and nuts ofproduct grade C

181?64(P1L0P5)

Hexagon head bolts, screws and nuts of products grades A and B

Hexagonal Bolts and Nuts (M42 to M150)

\
!
TI [astenerb Bolts SCrews and studs

Page 11 of 32 (Annexure-B)
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[arod &0 project: 3x33 MW Shahpurkandi PH-| & 3x33 MW+ 1x8 MW Shahpurkandi PH-I

‘:‘ Customer: Punjab State Power Corporation Ltd (PSPCL)

Section-3: Project Details & General Specifications Rev. No. 0
ANNEXURE-B
S SR S
AS'] M | Speuhcat)on and tests for materlals

Clamps & connectors

1S-5561 Electrlc power connectors
NEMA- CCl Electric Power connectors for sub station
. - e . |
1 NEMA-CC 3 Connectors for Use between alumnmum or alummum Copper |

‘ Overhead Conductons

Bus hardware and msulators

[S: 2121 Fittings for Alummum amJ Qteel Lored Al Londuuors for ovelh(‘ad

e S — — 8 -

CODES TITLE

e —

‘ )
1 power lmes

1S-731 Porcelain msulators for overhead power lmes wnh a nommal
voltage gr eater than 1000 V

1S-2486 (P1 to P4) Insulator flttmgs for overhead power lines with a nominal
voltage greater than 1000V

[EC- 60 120 Dimensions of Bal and S()d(et C()uplmgi ofstrmg, msulator umts

IEC-60137 Insu ated bushmg,s for alternating voltages above 1000 V

IEC-60168 l"ests on mdom and outdoor post insulators o(ceramu maLerxal
or glass for Systems with Nominal Voltages (;reater than 1000 V

IEC-62155 Hollow pressurl/ed and unpressurl/ed ceramic and ;,lass
insulators for use in electrical equipment with rated voltages
greater than 1 000 V

IEC-60273 C harauerlstlcs o(md()()l and outdoor post msulators for systems
with nominal voltages greater than 1000V

IEC-61462 Pressurl/ed and un- prcssurl/ed msulator for use in (’lecmcal
equipment with rated voltage greater than 1000V - Definitions,
Test methods, acceptance criteria and demgn rec()mmendauom

[EC-60305 Insulators for overhead lines w1th nommal voltagv above
1000Vceramic or glass insulator units for ac systems
Characteristics of Strmg Insulator Umts of the cap ; and pm Lypc

IEC-60372 (1984) Lockmg dev1ces for ball and socket couplmgs of smng, insulator
units : dlmensxons and tests

Page 12 of 32 (Annexure-B)



S 0 S U project: 3x33 MW Shahpurkandi PH-1 & 3x33 MW+ 1x8 MW Shahpurkandi PH-II

| affre

Customer: Punjab State Power Corporation Ltd (PSPCL)

| Section-3: Project Details & General Specifications Rev. No. 0
ANNEXURE-B
[ Zhmom (1 300y ] , . . . |
[EC-60383 (P1 and P2) | Insulators for overhead lines with a nominal voltage above 1000
v
| IEC-60433 ﬂ’ Characteristics of string insulator units of the long rod type
| IEC-60471 ‘ Dimensions of Clevis and tongue couplings of string insulator
| [ units
| ANSI-C29 l Wet process porcelain insulators
| ANSI-C29.1 ' Test methods for electrical power insulators
| ANSI-(C92.2 \‘ For insulators, wet-process porcelain and toughened glass

suspension type

For wet-process porcelain insulators apparatus, post-type

S S S—

| ANSI-C29.8
| ANSI-G .8 | Tron and steel hardware

| CISPR-78 { Recommendations of the CISPR, tolerances of form and of
| Position, Part 1

| ASTM A-153 Zinc Coating (Hot-Dip) on iron and steel hardware

]

L e

' Strain and rigid bus-conductor

1S-2678 | Dimensions & tolerances for Wrought Aluminum and Aluminum
| Alloys drawn round tube

FWrought Aluminum and Aluminum Alloy Bars. Rods, Tubes and

} Sections for Electrical purposes

| 18-5082 o

| ASTM-B 230-82 } Aluminum 1350 H19 Wire for electrical purposes
1 - - - N — — - = — - S

Page 13 of 32 (Annexure-B)
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eI E O project: 3x33 MW Shanhpurkandi PH-1 & 3x33 MW+ 1x8 MW Shahpurkandi PH-II
affea

Customer: Punjab State Power Corporation Ltd {PSPCL)

L

Section-3: Project Details & General Specifications

Rev. No. 0

ANNEXURE-B
| CODES - CTITLE
AS TM-B 231 81 Concentrlc lay - stranded aluminum 1350 conductors
ASTM-B 221 ' Aluminum - Alloy extruded bar, road, wire, @hape

|
e -
|

ASTM-B 236-83

Alummum bars for elecmcal purpose (Bus-bars) v

ASTM-B 317-83

Aluminum-Alloy extruded bar, rod, pipe and structuxal shapes for |
electrical purposes (Bus Conductors)

————

Batteries

1S:1651 Stationary Cells and Batge;le; L‘eddv/;ud Wypioi(vivnth ubular
Positive Plates)

1S:1652 Stationary Cells and Batteries, Lead- Aud Type (Wlth ame
Positive Plates)

1S:1146 Rubber and Plastic Containers for Lead- Ac1d§torage Bauerle

IS:6O~7V1M Synthetlc Separatms for Lead-Acid B;\Etueriles o

1S:266 - Speuﬂ"L;;mn for Sulphuric Acid -

[S:1069 Specification for Water for Storage é;ttieir;e:i .

1S:3116 Specification for Sealing Cor;pvo_d;d—t%r [‘e;dj\iudifﬂz;itene {

1S:1248 Indicating Instruments o - ;

IS 10918 - - 7Vemed ty;p‘eimegicli(ilgddnum Batteries |

IEC:60896-21&22

Lead Acid Batteries Valve Regulated types - Methods of” Iests &
Requirements

IEC: 60623
[EC:60622

Vented type mckel Ladmlum Batterles

|
\
Secondary Ce l@ & Batterleq - Sealed N1 Cd rechar;,eable single cell :
|
|

IEC:60623

[EC: 60896 11

Secondary Ce]ls & Batteries - Vented Nx Cd rechargeab e single cell |

Stationary Lead Acid Batteries - Vented Type - General
requirements & method of tests ‘

IEEE-485

—— —
Recommended practices for sizing of L ead Aud BaLterle ‘

IEEE-1115

Sl/mg ole Cd Batterles

Page 14 of 32 (Annexure-B)



s U # U Project: 3533 MW Shahpurkandi PH- & 3x33 MW+ 1x8 MW Shahpurkandi PH-I!

| ffex

- Section-3: Project Details & General Specifications

Customer: Punjab State Power Corporation Ltd (PSPCL)

]

Rev. No. 0

IEEE-1187

CIEEE-1188
[EEE-1189

: Battery Charger

' 15:3895

IS 4‘540

L 15:6619

| R N
i

1 15:2026

CODES
[S§:2959
[S:1248

e

ANNEXURE-B

e —

i Recommended practices for design & installation of VRLA
l Batteries

B Recommended pracmes for design & mstallatlon of VRLA
| Batteries

Gulde for selectlon ofVRLA Batterles‘

1
| Mono crystalline Semlconductor Rectifier Cells and Stacks

| Mono-crystalline Semiconductor Rectifier Assemblies and
\ Eqmpment

\ Safety Code for Semlconduuor Rectlfler Equipment

| Power Fransformers

AC Contactors for Voltages not Exceedmg 1000 Volts

Indicating Instruments

1S: 2208
| 1S:13947 (Part-3)

18:2147

15:6005
18:3231
is3ga2
55
IEEE-484

—t——

HRC Fuses

| Air break sw1tches air break disconnectors & fuse combination
| units for voltage not exceeding 1000V AC or 1200V DC

T] Degree of protection provided by enclosures for low voltage
| switchgear and control gear

-t

| Code ofpractlce for phoqphatlng oflron and Steel

T
| Electrical relays for power system protectlon

| Electrical relay for AC Systems

'T Colours for ready mix paint

1

\ Recommended Desngn for installation design and installation of
| large lead storage hatteries for generating stations and

| substations

| - ——

| IEEE-485

eres and Lables

| Sizing large lead storage batteries for generating stations and

]1 substations

Page 15 of 32 (Annexure-B)
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AT U project: 3x33 MW Shahpurkandi PH-1 & 3x33 MW+ 1x8 MW Shahpurkandi PH-Il
” Customer: Punjab State Power Corporation Ltd (PSPCL)

Section-3: Project Details & General Specifications Rev. No. O
ANNEXURE-B
ASTMD-2863 Measuring the minimum oxygen concentration to support candle ;
like combustion ofplastlcs (oxygen mdex) ‘
_ SR R
1S-694 PVC insulated cables for working voltages upto and mdudmﬂ
1100 Volts
[S-1255 Code of practice for installation and maintenance ofp()wer cablos

upto and including 33 kV rating

1S-1554 (P1 and P2) PVC insulated (heavy duty) electrlc cables (part 1) for workmg,
voltage upto and including 1100 V

Part (2) for working voltage from 3.3 kV upto and 1ncludmg, 11kV |

1S:1753 Aluminium conductor for msulated cables
1S5:2982 T Copper Conductor in insul atedmcve_xg/e; -
Igiér‘)?li(T)lTOT)S) - Rec()mmehdA;izﬁT;e;lt ratings for Cables 7 ‘
15-3975 Mild steel wires, formed w1res‘a;J t;;ei@fiore\?murmg, ()fcabl ‘
[1S-5831 PVC insulating and sheath ofelect;lc_c;t;lz -
ng380 Elastometric insulating a—lgi_s_he;t;?)‘fagar:ctabiles - ‘
| iS;(gg - - br;;;iﬁiéagolyethylene msul;tgd?PVC sheathod cables for }
working voltage upto and including 1100 volts ‘
1S-7098 o Cross- 11111<e(1—;)(;3;é?5371e insulated PVC sheathed (,db es for
working voltage from 3.3kV upto and mcludmg, 33 kv
IS-81SE) - rCé)nductAo?r:ifz)ir ;r;sill;tedieﬁliecitrlcal cab es and flex1ble c()rds
1S-1753 Aluminum Conductors for insulated Cablgsu o
—1570418 Specification for drums for electr?L cable os

r
IEC-60096 (part 0 to p4) Radio Frequency cables

\
\
L D S |
\
|

IEC-60183 Guide to the Selection of High Voltage Cables

CODES { N —ﬁl‘vﬁ“l,lgwiikﬂ - 7 l

IEC-60189 (P1 to P7) Low frequency cables and wires with PVC 1n§ulat10n and PV( ‘
sheath ‘

EC 60227 (P1to P7) Polyvmyl Chlonde insu ated cables ofrated voltag,es up to and ‘
1ncludm;’ 450/750V

IEC-60228 Conductom of insulated cables

'L [EC-60230 Impulse tests on cables and thelr accessories
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| ey S proioct: 3x33 MW Shahpurkandi PH-I & 3x33 MW+ 1x8 MW Shahpurkandi PH-II

‘l Customer: Punjab State Power Corporation Ltd (PSPCL)

Section-3: Project Details & General Specifications Rev. No. 0
ANNEXURE-B

- |
‘ H ( 60287 (Pl to P3) Calculation of the continuous current rating of cables (100% load
‘ | factor)
T —
| [12C-60304 Standard colours for insulation for low-frequency cables and

1 wires

11EC-60331 | Fire reswtmg Lharactex istics of Electric cables
t - — S— —_— —_— {
| [EC-60332 (P1 to P3) Tests on electl ic cab es under ﬁre condmons
j [EEC-60502 . Extruded solid dlelectrlc insulated power cables for rated

i voltages from 1 kV upto to 30 kV

\ H C- 754 (Pl and PZ] l Tests on gases evolved durmg combustlon ofelectrlc cables

‘ ' AIR condmonmg and ventllatlon

IS 6 59 - 7-4 Saietygg{je for air cﬁn_dfﬂmmng -
IS 660 | Safety code for Mechanical Refrigeration
‘ ARI:A) 7 7: Standardg%sitive Displacement Refrigeration Compressor |
| and Condensing Units
1$:4503 7 - Sh;fl_zm’;di)e type heat exchanger _ o
AGHR/\} 24 wTMethod of testing for rating of liquid coolers
\ ANSI-B- ?l 5 Refrlg,er;aoiplpmg
IS 2062 - | Ste&%;ge;;};»;Zructural purposes o -
IS 655 - Tskpvet_lr'lcanon for Metal Air Dust
IS: 277 7 7777"777*—' ébeuﬁtatlon for Galvanised Steel Sheets
]S 7 %7 - \ Spec1fzgt1()n fo_rﬁmaugﬂt_AlummnEand Alumu;uTma;et& |
1 Strlp
‘ IG 1079 7 T Hot rolled cast steel sheet&strlp - R
lS 3‘388 - Wﬁi}?})éaﬁgmgn for Electrlcal Axial Flow Fans
IS 2'312 - | Propeller Type AC Ventilation Fans
BS 848 . } Meta)ds ofPerformance Tgst for Fans 77:77 o o
‘ BS 6540 Palt I [ Air Flltem used in AIr Condmomng and General Ventllatlon
BS 3928 - fASo—(il_um Flame Test for Air Filters (Other than for Air Supply to
1 [.C. Engines and Compre@sors)
US PFD 2098 | Method of cold DOP & hot DOP test
| MILﬁ—SjﬁIr)r-QZSZ - l DOP gméke}énetrarTohﬁnTéEi;)dﬂ’ N

Page 17 of 32 (Annexure-B)



LA U F 07 Project: 3x33 MW Shahpurkandi PH-1 & 3x33 MW+ 1x8 MW Shahpurkandi PH-I
! 4
Customer: Punjab State Power Corporation Ltd (PSPCL)

Section-3: Project Details & General Specifications Rev. No. O
ANNEXURE-B
(ASHRAE—SZ Air cleamng devue used in general ventilation f01 removmg

particle matte

1S:3069 Glossary of'I erms, Symbols and Umts Relatm;, to’ hermal
Insulation Materials

ﬁCODES 7 - 7 o - TITLE

7EZ€:7T* ] .E:%_pa;ag& Polystyrene for Thermal ln‘sulf;tlon Purpose -
15:8183 | Bonded Mineral Wool
1$:3346 | Evaluation of Thermal Conductivity propertics by means of
guarded hot plate method
ASTM-C-591-69 7 Standard specification f(;rirlgﬁgriegrrr;ediel ular urcthane
thermal insulation
IS 478947 o Cemrlfugal Fans -
BS:8487 - ‘ Method ofPerformance Fest for Cemnfug,ai Fam
E:;2>5 b i;{dAuctlon motors, threé?)hé;L -
Elﬁi - Rotatmg elecmca 1£;fglne - o
h?S:TZEl hre;;;;a; foot mounteﬁ *niciiiuztilonﬁnu)tors dlm;‘nsmns ()f
175:527337 o 7 Hiljeimgnamons oftypes ()fumﬁtru:tlon and mounting
arrangements of rotating elecmcal machines
13272?4777#777 - \Tertmal shaft motor;sﬁfior pumps, dlmonsu)ns of
187816 (;L;chm test;q, insulation resistance ofr()t;t(ng machines
7IS:4029W - Gu1de f01 testing three phase induction motors
184729 Rotating electrical machines, vibration of, Measurement and
evaluation of
1S:4691 Degr;éfz)?;;rote( tion provided by end’(;;res for r()tatmﬂ
electrical machinery
1S:7572 Guide for te%&ésﬁujé }Ba&e ac‘m-()'g()rs
1s2148 | Flame proof enclosure for electrical apparatus
' BS: 4999(Part 51) T\Jélse levels
Galvam7mg - o o
15209 . i;( Inig;)tﬁ 7 o
;I?Zgéigiﬁﬁ - F&};ﬁn;é;déabré&l(; forrHoL Dlp galvam/mg, on 17r()n and stec

Page 18 of 32 (Annexure-B)



|t 2 PrOJect 3x33 MW Shahpurkandu PH-1 & 3x33 MW+ 1x8 MW Shahpurkandi PH-II

| offen

Customer: Punjab State Power Corporation Ltd (PSPCL)

| Section-3: Project Details & General Specifications Rev. No. 0
ANNEXURE-B

| 1$-2633 Methods f()l testmg umformlty ofcoatmg of zinc coated artlcles

| ASTM-A-123 1 Spec1f1ca110n for zinc (Hot Galavanizing) Coatmgs on products

| Fabricated from rolled, pressed and forged steel shapes, plates,
| bars and strips

| AS’I‘M—A—lZI—ﬁ - | Zinc-coated (Galv;n/ed) steelgrbed wire I
: Painting h -
| IS—(SOOS 7 - : Codieiofip?raJL;oiripl;osphatmg oﬁoh;a;teel B

/\NS(-ZSS1 N \ G{;;fl;nmAheEr industrial apparatus and equ1pmen~t“ |
SSPEC T steel structure painung council |

. Fire protecnon system

} ire protectlon manual issued by tariff advisory committee (TAC)

‘ of India
: HORIZONTAL CENTRIFUGAL I;LTIV?IP‘Si - -
; [1S:1520 | Horllontal centrlfug al p;fr;ps for cleair COTd ;;difresh v;ait(;rm R
| [S:9137 B Cod; for accreptanceitiestiforicie;litrrﬂ;éali&i 1;af;;;n1;)s
| CODES ] TITLE ]
| IS:S{Z() - iﬁ%eamciai @unement - Rotodynamic s[;mal _purpose pumps
API-610 7 ‘ Centmfuéal pumps fo;generaliselvilces o
1‘ Hydraulic Institutes Standards -
BS:599 | Methods of testing pumpsw - o
s | owertecons Cogapunes |
DIESEL ENGINES
| 1S:10000 - \7Me7thods of ttla':tsﬂfr(;rfm;erﬁna;ll combustion engmes )
| 1S:10002 | Speuﬁcatlon fc;ripeiri’brmanicie r:éqmrements for consrtiaztisrr;é;eidﬂ i

compression ignition engines for general purposes (above 20

4[ kW) ,

' BS:5514 | The perf()rmance of reciprocating compression ignition (Diesel)
engmes utilizing llquld fuel only, for general purposes

[SO:3046 Reuprocatmg internal combusmon engines performance

e S, — -

1S:554 | Dimensions for pipe threads where pressure tight joints are
‘1 required on threads
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""?“-"""’H Project: 3x33 MW Shahpurkandi PH-I & 3x33 MW+ 1x8 MW Shahpurkandi PH-il
affr

Customer: Punjab State Power Corporation Ltd (PSPCL)

Section-3: Project Details & General Specifications

Rev. No. 0

ANNEXURE-B
ASME Power Test Code | Internal combustl()n;géme PTC- 174 -
o - 7L;diesﬂofaesel Engine Manufacturer’s Assouauon USA
PIPING VALVES & SPECIALITIES . o
1S:636 Non percolating flexible E;gflghtlng dellvery hose -
1S:638 A_S;eet rubber jointing and rubber mserlvlgrj(i)imurng -
1S:778 Gun metal gat_;g,l“ovgéwéxuimcgcikiv;veis for g general an g)()%;
1S:780 o Sluice valves for water works purposes (50 to 300 mm)
TS:‘)Ol - Coupll;lg_s-;i()ub le ;;i:ai;géb&%ie?e;nale m:;;nité;u;u; bauern
for fire fighting
?'902 Suction hose coupllngq for flre flghtm;, purposes -
71579637 : 7 7 71?1;67&5787de11ve1y (,ouplmgs branch pipe nozzles and nozzle
spanner
[S:1538 Cast lro;ﬂ?tmgs for pressure pipes for wat—erz,r;;z;n;ii s;v;ag:e N
1S:1903 Ball valve (horizontal plunger type) including floats for water
supply purposes
1S:2062 l SP for weldable structural steel 7
1S5:2379 Colour Code for the identification of pipelines -
[S:2643 Dimensions of pipe threads for fasLemng,rqu‘rp;(;e s
1755685 B B Code E)fwl;factlce for selectlon mstallatlon and maintenance of
sluice valves
1S:2906 N - 5‘1\;12‘:,:1\/;;& water-works purposes (350 t() 1200 mm sve)
IS: 3582 Basket strainers for fire- flghtmg, purposes [cy mdrxca Lypo)
rlS 3 )89 ] Elie?cTrléainyiwelded sLeel pipes for water, gas and sewage (150 to
l 2000 mm nominal diameter) -
| 1S:4038 ] Footvalves for water works purposes
54927 | Untined flax canvas bose for e fighung.
CODES TITLE
1S:5290 Landing valves (internal hydrant)

IS 5312 (Part I)

Swmg check type reﬂex [non retm n) valves

{
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& U 2 Project: 3x33 MW Shahpurkandi PH-1 & 3x33 MW+ 1x8 MW Shahpurkandi PH-1!

Customer: Punjab State Power Corporation Ltd (PSPCL)

I I

| Section-3: Project Details & General Specifications Rev. No. 0
ANNEXURE-B
1S:5306 Code of practice for fire extinguishing installations and —l
[ ec u1pment on premises I‘
Part-1 E Hydrant systems, hose reels and foam inlets }
Part-II ' Sprinkler systems
| BS:5150 Specnﬁcatlon for cast iron gate va]ves

MOTORS & ANNUNCIATION PANELS

1S:325

$:900

| 15:996

| 1S:1231

15:2148

IS: 222'3
IS:2253

1$:2254
IS szoz

| 1S:4691

184722
| 18:4729

156362

k=

|

t
\
1

15:7816

1S:5572

15:6381

S 4064

l

1
I

Three phase mductlon motorq

Code ofpracme for installation and maintenance of induction
motors

Single phase small AC and universal electric motors

Dimensions of three phase foot mounted induction motors

Flame proof enclosure of electrical apparatus

Dimensions of flange mounted AC induction motors

Designations for types of construction and mounting
arrangements of rotating electrical machines

. — S

Dlmermons of vertical shaft motors for pumps

Code of practice for climate proofing of electrical equipment

|

| machines

Guide for testmg three phaee mduct10n motors

Degree ofprotectlon prov1ded by enclosure for rotatmg electrlca]
machmery

Rotatmg electrlcal machines

Measurement and evaluatlon of vibration of rotating electrical

Classmcatlon of hazardous areas for electrical
(Part ) mstallatlons (Areas having gases and vapours)

De51gnat10n of methods of cooling for rotating electrical machines

— —

\

{

Construction and testing of electrical apparatus with type of
protection "e'

I

Guide for testmg insulation for rotating machme

AII‘ break swnches
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Ca eI U project: 3x33 MW Shahpurkandi PH-1 & 3x33 MW+ 1x8 MW Shahpurkandi PH-II
Customer: Punjab State Power Corporation Ltd (PSPCL)

Section-3: Project Details & General Specifications Rev. No. 0
ANNEXURE-B
IEC DOEUMTEN T2 7 Thre;PAY?a;_ir;d;umn MI)Ji n -
(Control Office) 432
(VDE0S30Partl/66 | Three Phase Induction Motor :
15:9224 (Part-11) 1 HRC Fuses
IS: 6875 “»?’;—srh;Biuita)n and (,(mtrol Swm?l:(;:ﬂi . 7 -
15:694 - PVCInsulated cables
IS:1248 - lndlcatmg Instruments -
15375 | Ausliary wiring & bushar markings
CODES - TIMLE
15:2147 Degree of protection
yllS:_S—‘_4~A - Colour Rela; z;n?anme{; - B
71972‘795 T Lontactors

PG Test Procedures

| NFPA-13 Standard for the 1r;staHatlon ofsprmkler sysiem
NFP;{ 15¥Arﬁi- ] Standard for Water spray flze(i:)jstz‘gf(); the flre protocuon
NFPAﬁl 27A - a Srtawndard for Halong 1301 Fire thlnpmshmg, System
NFPA-72E | Standard on Automatic Fire Detectors

-- Fire Pr()teumn Manual by ”[A( (l,atest de()n)

NFPA 12 Standard on Car bon dl()dee extmg,ulsher systcms
l§ 3034 - 7 . Flre ofmdustrlal bu11d1ng
- | Electrical generating and distributing stations code of practice
15:2878 - Co2 ((‘Ix;)n dmxflzieﬁ)i I'ype Fxtmgulshtr 7
15:2171 R DC (Dry Chemical Powder) type
1S:940 Pressurised Wz;te T;/;ev -
7D.G. SET N -
15:10002 ] S‘i;ezgcatilgl; foripe;fm mance Vrie’(inir(:rﬁems for constant speecd
compression Igmtmn (diesel engine) for general purposes
F;S—m(ioiimwmm¥ 4Method of tests for 1nternAa“l—;:;)wrr:l;)‘ust1(m eng,mreﬂ
IS 4722 - ] Rotatmg ele(u ical m(uhmesispeuhcatlon
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| e S o PrOJect 3x33 MW Shahpurkand[ PH I & 3x33 IVIW+ 1x8 MW Shahpurkandi PH-1i

‘ Customer: Punjab State Power Corporation Ltd (PSPCL)

S, B ____._‘

' Section-3: Project Details & General Specifications Rev. No. 0
ANNEXURE-B
1 } L B R
11512063 J Degree ofprotectlon prov1ded by enclosures |
| 1S:12065 | Permissible limit of noise levels ror rotatmg electrical machmes
| . e S S — —
[ - J Indian Explosive Act 1932
; Steel structures
| IS-228 (]992) ‘ Method of Chemical Analysis of pig iron, cast iron and plain
] carbon and low alloy steels.
L 1S-802 (P1to3) | Code of practice for use of structural steel in overhead
‘jransmission line towers
l 1S-806 Code of practice for use of steel tubes in general bulldmg
; i construction
; 1S-808 T Dimensions for hot rolled steel beam, column channel and angle
! sections
I 1S-814 ‘ Covered electrodes for manual arc welding of carbon of carbon
| | manganese steel
, -y TR T R —
[S-816 | Code of Practice for use of metal arc welding for general
‘ | construction in Mild steel
| 1S-817 | Code ofpracncc for training and testing of metal arc welders.
| Part 1: Manual Metal arc welding
| 1S-875 (P1 to P4) { Code ofpractlce for design loads (other than earthquake) for
i bu11d1ngj§ and structures
[S-1161 ( Steel tubes for @Lructural purposes
' CODES | TITLE
| e — N e
1S-1182 l Rewmmended practice for radiographic examination of fusion
‘ | welded butt joints in stee plate‘;
[S-1363 (1’1 t() P3 ) LHexagond head bolLs screws & nuts ofproducts gradc C
\ IS 1364 | Hexagon head bolts, screws and nuts ofproduct grades A and B
lS 1367 (Pl to P18j [ Technical supply condition for threaded steel fasteners
IS L)99 i‘ Methods for bend Lest
IS 1608 | Method for tensde testmg ofsteel products
IS 189% ‘T Criteria for earthquake resistant design of structures
[S- 1978 E Line Pipe
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(CaeT S project: 3x33 MW Shahpurkandi PH-1 & 3x33 MW+ 1x8 MW Shahpurkandi PH-I!
m Customer: Punjab State Power Corporation Ltd (PSPCL)

Section-3: Project Details & General Specifications Rev. No. 0
ANNEXURE-B

IS 2062 Steel for general structural purposes -

15-2595 | Code of practice for Radiographic testing

[S-3063 Single coil rectangular section spring washer: for bolts nuts and
screws

[S-3664 B Code of practice for ultrasonic pulse echo testlngby conta;tr andi
immersion methods

IS-7205 Safety code for erection ()fstructnral—steel worlk -

1S-9595 - Recommendations for metal arc welding ofciarb(;nandrcarrb(r)n

manganese steels

ANSI B18.2. l Inch series square and Hexagonal bo ts and screws
ANSI—BlBéTZ 7 Square and hexagonal nuts B -

| ANSI-G8.14 Round head bolts -
ASTM-A6 Specification for General Requirements for r;)re\d steel plaios,

shapes, sheet piling and bars ofstructural use

ASTM-A36 Sguﬂcatlons of structural steel -
ASTM-A47 Specification for malleable iron castings a 4
AS I'M-A143 Practice for;euuardmg agé;l;;n_bl elne:n[of}i;;;(;alv({lwl/ed

structural steel products and procedure for detaching
embrilement

ASTM-A242 Specification for high strength low alloy structut al steel

ASTM-A283 Specification for low and intermediate ten51le strengjth carbon
steel plates of structural quality

ASTM- A%94 Speuﬁcatl()n for Galvanized steel transmlsslon tower bolts and
nuts

ASTM-441 Specification for High strength low alloy structural manganese
vanadium steel

ASTM-AS572 Specification for High strength low alloy colomblum Vanadxum

Qteeli)tistructural quality - B

AWS D1-0 1 Code for weldlng in bulldlng conﬁtrumon welding 1nspoct10n

AWS D1-1 ’ Structural welding code

AISC American institute of steel construction

NEMA-CG1 Manufactured graphite electrodes
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ST 2 Project: 3x33 MW Shahpurkandi PH-1 & 3x33 MW+ 1x8 MW Shahpurkandi PH-I

| rffus

Customer: Punjab State Power Corporation Ltd (PSPCL)

| Section-3: Project Details & General Specifications Rev. No. 0O

ANNEXURE-B

CODES R ] - . TITLE

| Plpmg and pressure vessels

1 M]ld %teel tubes, tubulars and other wrought steel fittings

181239 (Part 1 and 2]

A R i

!S 35 " Scamless Eletmcally welded steel pipes for water gas and
: sewage
| 15-6392 | Steel plpe ﬂangeg
ASME \ Bo1 er and pressure veqse! code
| ASTM-A120 ‘ Specmcat]on for pipe steel, black and hot dipped, zinc-coated
| (Galvanized) welded and seamless steel pipe for ordinary use
- ASTM-A53 \ Specification for pipe, steel, black, and hot-dipped, zinc Loated
l welded and seamless
S R e o e
/\S r M A106 l‘ Geamless carhon steel plpe for high temperature service
/\S ‘M- A284 | Low and intermediate tenslle strength carbon-silicon steel plates “
l for machine parts and genexal construction
L _ . B St i : R 7
ASTM-A234 | Pipe fittings of wrought carbon steel and alloy steel for moderate
| and elevated temperatures
ASTM-S181 | Speufltatlon for forgmgs carbon Gteel for general purpose plpmg
, , abvinnhaineauiiaisstoliieh - hisisaini e S
; ASTM-A105 J Foxgmgs Larbon steel for pxpmg Components
ASTM-A307 | Carbon steel external]y threated standard fasteners
ASTM-A193 ] Al on steel and stainless stee] boltmg materials for high
i temperature service
| ASTM-A345 \ Flat rolled el ectrlcal steel for magnetxc apphcatxons
/\S I'M-A197 I (up()la ma ]eable iron
/\NSI B2. 1 \ Pipe thrtads (I:xcept dry seal)
AN.SI 1316.1 | Cast iron pipe flangesand glanged fitting. Class 25, 125, 250 and
‘ 800
ANSI B16.1 LMal eable iron threaded ﬂttmgs class 150 and 300
ANSI 1316 5 | Pipe flanges and flanged fittings, steel nickel alloy and other
[ special alloys
ANSI-B16.9 | Factory madL wxoughtstee butt weldmg ﬂttmg |
ANSI-B16.11 % Forged stee lf]ttmgs socket-welding and threaded
ANSI-B16.14 \ Ferrous plpe plug, bushmgs and ocknuts with piple threads
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[Lalem &6 project: 3x33 MW Shahpurkandi PH-I & 3x33 MW+ 1x8 MW Shahpurkandi PH-II
Customer: Punjab State Power Corporation Ltd (PSPCL)

Section-3: Project Details & General Specifications Rev. No. 0

L R
ANNEXURE-B

ANSI-B16.25 | Butt welding ends a -
LAN% 7}58 1. 1 - 7 MFII‘B hose couplmgs 5crewithvreiadiﬁii i

ANSI- B18 2.1 Inch series square and hexagonal bolts and screws

ANSI—BlEi.?_.%W_'i LSquare and hexagonal nuts N ;” j 77;

NSI-B18.21.1 I Lock washers

ANSI-B18.21.2 Plain washers - - -
ANSI-B311 | Powerpiping

ANSI-B36.10 elded and seamless wrought steel pipe . N

ANSI-B36.9 Stainless steel pipe 7 ; o

Other c1v1l works standards

CODES TITLE
1S-269 33 grade ordinary portland cemeArﬁtA - - 7
1S2721 Galvanized steel Lh;dil;n; l-fgdce;ifatk);lcﬁ - 7
7 lS-727/87 T Galvam7ed steel Vb'airildreidiwlir; for fencmg
IS-383— - Coarse and fine aggregates from natural sddriu for concrete

Mild steel and medium tensile steel bars and hard dawn stccl
wire fox concrete reinforcement

Code ofpractxce for plam and remforced concretc
IS-516 Method of test for strength ofconcret_e 77777777777
1S-800 Code of practice for general construction in stetf -
1S-806 Steel tubes for structural purposes 7 7
7I§1172777 Téasm requ1rer£e£1tvsf8f7\;v;dte7risl£)p;&d;raliniage and samtatlon
[S-1199 Methods ()fsamplmg and analysis of concrete
[S-1566 Hard-dawn steel wire fabnc for concrete ;;dwf(i)rcemant -
1S-1742 Code of Pracme for Building drainage :
WIS-1785 B Plain hard-drawn steel wire for pre- stressed concrete 7
71757—”1557376 - 7H 1gh sE eing;thidzfoirrr;(;d gtgei B;r; a;ld wires f()r concrete
reinforcement
TSlEH o Methods of samplmg Foundry siand;i B -
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ot o & i PrOJect 3x33 MW Shahpurkandi PH-l & 3x33 MW+ 1x8 MW Shahpurkandi PH-I

| ffur

[
|

Customer: Punjab State Power Corporation Ltd (PSPCL)

| Section-3: Project Details & General Specifications Rev. No. 0
ANNEXURE-B
‘ IS~1893 | Criteria for earthquake re51stant deswn ofstructures 7
IS 2062 J Steel for general structural purposes '
l‘> 2064 ! Selection, installation and maintenance of sanitary

appliancescode of practices

13;2065 | Code ofpractice for water supply in buildings
i [S-2090 - Hiéii Lensmn steel b;mnsed in;;e stressed concrete
J IS- 2140 7 - *E#Sitandardalvam/ed steel wire for fencing
| IS- 2470 (Pl & 1;257%77 , Code of practice for imtallation of septic tanks
($2516 | Concrete vibrating tables
IS- 2645 Integral cement waterproofing compounds
i IS- %OZ )V(Part 1 t: - Methods of sampling and test (Physical and ehemical) f;r water
| Part 48) and waste water
IS—/LOQi - | Code of practice for design and construction of foundations for 1
| | transmission line towers and poles
i 1S- 41 ii (ﬁaiij;i;é; 7j:t(,@ of practice for ancillary structures in sewerage system
L [S-4990 i Plywood for concrete sniittfriﬁyveik - - )
' 1S-5600 - ,_f,*,,LSLWage and drainage pumpjﬁi
National bunldmg code of India 1970
USB - I hiaTtn Manual?y[med States Department of the interior Bureau 1
1 ofReLiamation
l ASTM-A392- 81 - Zinc/Coated steel chain link fence fabric t -
| AST M-D1557—86 - !?L;EO;iTEl;Li;gE;l?H; re]ation of soils using 10-1b (ZS kg) |
i CODEE - 1 o TITLE
‘ [ rame land 18 in. (457 minj Diriopiﬁ I
\ ASIM 1)1586(179677) ] Penetiation Test and Split-Barrel Sampling of Soils
' AST M 15264;3776'9 77—;%_1“;L‘Metnod for Relative Density of Cohesionless Soils Bl
i ASTM- DZ;L?S - Vvi;e:t_method for Unconsolidated, (1982)

i Undrained Strengths of Cohesive Soils in Triaxial Compression

i S :
| BS-5075 Specification for acceleratinU Part ] Admixtures, Retarding
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(W’f-v'“w‘ Project: 3x33 MW Shahpurkandi PH-1 & 3x33 MW+ 1x8 MW Shahpurkandi PH-II -
affr:

Customer: Punjab State Power Corporation Ltd (PSPCL)

Section-3: Project Details & General Specifications

Rev. No. O

ANNEXURE-B

CPWD
ACSR MOOSE CONDUCTOR

Latest CPWD gpguﬁcam)ns

1S:6745
BS:443-1969
15:8263
1EC:437-1973
NEMA:107-1964
CISPR

S 209 BS 3436 1961

Methods for Dotermmauon ()f
Mass of zinc coating on zinc coated
Iron and Steel Articles

Methods for Radio [nterfereme

Teston ngjh Voltage Ingulators

Zinc Ingot

IS 398 Part-V
IEC:209-1966

BS: 215(Pa1t m,
IEC:209-1966

lS ]778 BS 1559 1949

Reels and Drums f()r Bare C(Jnduct()rs

Aluminum Conduct()rs f()l Overhead Iransmlssmn urposes

Aluminium Conductors galvanized steel reinforced extra high
voltage (400 kV and above)

15:15 SO/R89 1959
s 2629' ]
82633
15:4826/
ASTMA-472-729

' GALVANISED STEEL EART]

Method fol Tensxlc T esunv ofsteel wire

Recommonded practlce for Hot d1p (Jalvamsm;j on Iron cmd Stecl

Method for chtmg, Umform)ty ofcoatmg, of/mc ( oated Articles

Hot dlp galvanised coatings on round steel wires

HWIRE

1S:1521, ISO/R:89-1959

Method for TLmlle Iestlnu of Stecl ere

IS 1778

Reels and D1 ums fol Ba1 e Conductors

‘S 2629

IS 2633

Recommended pracme f()r H()t )1p (,alvamsmgj on hon and SLec

Methodq for testmg, Umf()l mlty of(oatm;, of Zinc (oated Amd

1514826/ ASTM:
A 475-72a
BS:443-1969

Hotdip (;alvamsed Coatmgs on Round Steel eres

1S:6745/ BS:443-1969

Method fol Determmauon of mass of7mc L()atmg on Zinc coated
Iron and Steel Articles.

IS 209/ BS 3463 1961

Zinc ingot
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i

S e Sl project: 3x33 MW Shahpurkandi PH-1 & 3x33 MW+ 1x8 MW Shahpurkandi PH-II

affr

Customer: Punjab State Power Corporation Ltd (PSPCL)

Section-3: Project Details & General Specifications Rev. No. 0

ANNEXURE-B

- — R —

- 15:398 (PL1to P%:1992)/ ’ Alummum C()nductorq for overhead transmission purposes |

'

| B’Si215 (Part- I,I,,, - ‘ ) ) ‘I
CODES e mTLE |
Lighting Fl;(turesialﬁ»d Acicess{):eis - S
1$:1913 - i ﬂGe;neil aT{nd safety requirements for electrlc lighting fittings

‘ IVS:3528 - ‘ Water?)r()()felectrlcllghung fittings - 1

| 1S:4012 Dust proof electric lighting flttmigisi .

175;41(?137: 7 —7—7-; _V‘r Dvllsrtgtight proof electric lighting fittings ]

, IS:lO322 - ‘J lgﬂLEmal lighting fittings with metal reflectors |

L IS 10%22 ] ijiuﬁlf)!hihtmg fittings with plastic reflectors

| 1S: 2206 rWell glass lighting fittings for use under ground in mines

‘ (nonﬂameprooftype)
l% 10 322 - J Spicﬂcatlon for flood light -
IS 10 322 | Specification for decorative | 1g hting outhts
7% 4170322” - fugr;mr:;eisr for street hghtmg 7
1 1S:2418 ' T ubular ﬂuorescent lamps 7 o
IS 9900 - | ngh pressure mercury vapour lamps o
IS: 1238 - \ Specification for Bayonet lamp fluorescent lamp
18"3323 o 7 7%81 -pin l;;h()lder tubular fluorescent lampz ]
]S 1534 | Ballasts for use in ﬂuore%ent hg,htmg, fittings. (Palt ) o

| IS:lSég o - F Ciaip;acrlg)ir: for use in ﬂuoresceanllghtmg flttmgs }
lS:ZZlSi - Stalter:f(;r ﬂuorescent lamps : o
1S:3324 Holders for starters for tubular fluioréscent lam;): 7 o

Is418 77 GLSlamps 7 - ]
IS 3‘35? - [ Water tight electric fittings - B
S 2713 . W‘ Tubular st‘éél poles 7 B
IS 280 1 MS vEre f(;igf{]/eiall:?ngg Purr;)ges - 7 “7_ *_;;
Condunts Accesson ies and Junction Boxes ] B
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GH T P project: 3x33 MW Shahpurkandi PH-1 & 3x33 MW+ 1x8 MW Shahpurkandi PH-Il

r

Customer: Punjab State Power Corporation Ltd (PSPCL)

Section-3: Project Details & General Specifications Rev. No. O
ANNEXURE-B
1S:9537 Rigid steel conduits for electr‘lcalgwﬁ?lrr;gw o -
IS: 3480 - ”liex1blreist;e condultq for electrical wiring
] 1S:2667 Fittings for rigid steel conduits for ele(;trlnél wiring
’ 1S:3837 N Accessories for rigid steel conduits for electncal w1r1rrg o
1S:4649 Adaptors for ﬂt—::;(irb‘l;s;egli(,ondu1ts -
1S:5133 . Steel and Cast Iron Boxe - 7 —
1S:2629 - WHI)»trdlp g,alvamsmgof ron &Steel V
Lighting PaTeIS - - -
15:13947 LV Switchgear and Control gear(Part 1 t(r 3) 7 -
1S:8828 Circuit breakers for over current pr?{tEES&{ fr)r hiouse ho[d dnd
similar installations
[S:5 Ready rnix paints N - 7
15:2551 Danger notice plates -
IS 270‘5 o Current transformers - -
’ CODES TITLE -
15:9224 HRC Cartridge fuse links for voltage abovc 6JOV( art 2) o
713:5082 Wrought aluminium and Al all oy:E\r; rods, tubes and scuu;nsi

for electrical purposes

1S:8623 Factory built Assemblies of Switchgear and C(mtrol (,cal f()r
voltages upto and including 1000V AC and 1200V DC

15:1248 Dlrect Actmg lectrlcal mdlcatmg Instruments

Electncal Installatlon

T — e e o =

1S:1293 3 pin plug
1S:371 Two to three ceiling roses -
1S:3854 o Switches for domestic and similar purposes -
IS :)216 - Guide for safety proced>uresAandA;rr;ct1‘Les in Llectrlcal work
1S:732 Code of practice for electrical wiring mStalTat;nA(system“voltag,e
not exceeding 650 Volts.)

_15'3043 Code of practice for e_a-rt—rurrg - 7

1757 3?)?7 - Code orpractlce of interior 1llum1nat1<m part lI & ll
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Aoy o Project: 3x33 MW Snahpurkandn PH-l & 3x33 MW+ 1x8 MW Shahpurkandl PH-II

Customer: Punjab State Power Corporation Ltd (PSPCL)

| Section-3: Project Details & General Specifications Rev. No. 0
ANNEXURE-B
f . o o - T |
| 1S:1944 \ Lode of practxce for hghtmg ofpubllc through fares
t Y —— ————— — —_— —
| 1S:5571 ! Guide for selection of electrical equipment for hazardous areas
‘ l% 800 : Code of practice for use of structural steel in general building
- | construction
1 1S:2633 [ Methods of"[ estmg umrormlty ofcoatmg on zinc coated amclee
1S:6005 | Code of practlce for phosphating iron and Qteel
—

| INDIAN ELECTRICITY ACT

‘ J iNDIAN ELECTRICITY RULES
LT SWITCHGEAR

1S:8623 (Part-I) \ Speuﬁcatmn for low voltage switchgear and control gear
1 assemblies

IS 1 5947 (Part-1) | Specification for low voltage switchgear and control gear, Part 1
‘ | General Rules

15:13947 (part-2) | Specification for low voltage sw1tchgear and control gear Part 2
| circuit breakers

1S 13947 (part- ?) 1 Specification for low voltage switchgear and control gear. Part 3 |
| Switches, Disconnectors, Switch-disconnectors and fuse |
| combination units

—

15:13947 (part-4) | Specification for low voltage sthchgear and control gear. Part
{ | 4 Contactors and motors starters

1$:13947 (part-5)

; Specification for low voltage switchgear and control gear. Part
LS Control-circuit devices and §w1tchmg elements

| IS: 1?947 (part 6) | Specification for low voltage switchgear and control gear. Part

| | 6 Multiple function switching devices

" IS: 1394777(7;);;1 77~)- - | Specification for low voltage switchgear and control ge;;. Part

; 7 Ancillary equipments

i IS: 12076737 B 7?; 7 _!TLécgeE)fprotection provided by enclosures N

' CODES l TITLE

se70s | Current Transformers ]

| 15:3156 1 Voltage Transformers

LIS:ISﬁZ;'S’lﬁ - l Eﬁeialkcaﬁegyis for pov?er system proE&Uon N k_~_
151152{1-8 - szrlgtfﬁgimdlcatmg instruments - o N

| 1S:722 [ AC hlectrmty meters
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% Project: 3x33 MW Shahpurkandi PH-l & 3x33 MW+ 1x8 MW Shahpurkandi PH-II

Customer: Punjab State Power Corporation Ltd (PSPCL)

Section-3: Project Details & General Specifications Rev. No. 0

15:13703 (part 1)

S C e SO

[ 15:13703 (part 2)
|

i 18:8 082

IS 2633

S ——

ANNEXURE-B

L()w voltage fuses for voltage not (wceedmg 1000V AC or 1500V
DC Part 1 General Reqmrements

| Low voltag,e fuses for voltage not exwedmg 1000V A( or 1500V
DC Part 2 Fuses for use of authorized persons

C()d(‘ )fplactn( e ofphosphatmg iron and steel

Wrought Alummum dnd Alummum a]]oys fol elecu ical | purposes

H()L dlp g,alvamsmg

Note: If any standard is expired or does not exist anymore than other standard which has
substituted it, shall be applicable.
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| PROJECT

- CUSTOMER : PSPCL

of contract.

-No. |

|
|

|

—+

1

.
2.
=
5.
6. |

7.

‘ 9.

: Shahpurkandi H.E, Project (6x33 MW & 1x8 MW)

TB-371-316-005

REV-00

SECTION-4

GUARANTEED AND TECHNICAL PARTICULARS

Bidder shall furnish the technical parameters for offered Surge Arrester in the below mentioned format after award

198 KV & 60 KV SURGE ARRESTER

Description

Name of the manufacturer '

Values (to be
filled by bidder)

Type and make and manufacturer's deS|gnat|on

' Model

Standard followed

'Rated voltage

Rated frequency

| Nominal discharge current

0 8. T Insulation withstand voltage
l Minimum power frequency spark over voltage (Dry & wet)

10. l 1.2/50 1 micro second maximum standard |mpulse spark over
| voltage.

l 12.

13'l

16.

Far
—

I

22l

L
| |

21|

S

11. ' l\/laX|mum front of wave |mpulse spark over voltage.

Protectlve ratio, crest-arresters voltage during discharge to crest
' of maximum line ground voltage

l\/laX|mum residual voltage for discharge current of 10 kA and
8/20 micro second wave.

t 14. l Peak value of high current in pulse 4/10 micro second wave
|

15. | Long dunng dlscharge class

Pressure relief class

7 7\rreeter dis-connector (when fitted).

Welght of complete unlt

Helght of complete unit from base to line side.

Earthlng arrangement provnded for eerthlng side of arrester

l\/lountlng IIange dlmen5|on detalls

lnsulatlng base dimensions

Height




PROJECT : Shahpurkandi H.E. Project (6x33 MW & 1x8 MW)

CUSTOMER : PSPCL

TB-371-316-005

REV-00

| Width
‘ Dimensional -

T 23, Surge counter with currrent meter
‘ Type of surge counter
J Type of current meter

T |



PROJECT
CUSTOMER :

PSPCI.

Technical Specification of 198kV & 60kV SURGE ARRESTOR

Shahpurkandi H.E. Project (6x33 MW & 1x8 MW)

SECTION-5

Checklist for Surge Arrestor

(INFORMATION 1O BE FURNISHED WITH OFFER)

BIDDERS ARE INSTRUCTED TO:

TB-371-316-005

REV.00

WRITHE - YEST UNDER CLOUMN 27, [F THE INFORMATION / SCHEDUI .E [S FURNISHED / ENCLOSED WITH

FHE OFFER. OR WRITE "NO®

UNDER CLLOUMN -2° [F THE INFORMATION / SCHEDULE IS NOT

FURNISITED 7 ENCLOSED WITH THE OFFER, OR WRITE *NOT APPLICABLE (NA)’ UNDER CLOUMN "2’ 1F
CET INFORMATION / QUERY / SCHEDULE IS NOT RELEVANT TO THEM RETURN THIS CHECKLIST AS
THE PART OF THE OFFER DULY SIGNED BY THEM.

1. TECHNICAL REQUIREMENTS (FOR SURGE ARRESTER)

S.No. :

[RS]

1o

Description | Unit | Surge Arrester Confirmation | Comments, |
‘l Yes/No if ‘
] | | confirmation |
i , - ] “,,,, | ) i | - is No
| Nominal System | kV [ 220 | 66 ‘
; Operating voltage rms ‘ R - | J
| Rated Irequency Hz | s0 50
I S I B - |
T No. ol Poles No L 1
‘ Design ambient °C [ 50 50
| lemperature | [ S
Rated arrester voltage kV [ 198 60 :
e |
Continuous operating, kV 168 51
; voltage at 5O deg.C R B B 1 |
Nominal discharge [ kA | 10 kA of 8/20 110 kA of 8/20 I
- current ‘ | microsecond microsecond
‘ owave wave
|
| Discharge current at kA 4‘»10 kA of 8/20 10 kA of 8/20
| which insulation co- ‘ microsecond microsecond 1
" ordination will be done } wWave Wave | ‘
| |
" Minimum discharge KKV 7RIV Skikv
capability (referred 1o ol rated |
rated arrester Voltage) | arrester w
or corresponding o ’ voltage '
- minimum discharge | ‘ .
| voltage as per clause 1.3 a
o whichever is higher | [
' Repetitive charge ﬁ(‘ }r 1.6C 1.6C
[ transter rating Qrs in ‘ ‘ '
- coulombs l
e
Manx. switching surge kVp | 500(at TkA) 136(at 1kA)
| residual voltage ‘ { |
i ‘ | R |
[ Max. residual voltage at - I B |
[ska Tkvp [se0 L AsperiSAEC | |



PROJECT
CUSTOMER :

PSPCL

Technical Specification of 198kV & 60kV SURGE ARRESTOR

Shahpurkandi H.E. Project (6x33 MW & 1x8 MW)

TB-371-316-005
REV.00

I

| COV

o

i 10 KA nominal kVp 600 As per [S/1C
discharge current ‘
il 20 kA nominal kVp -- As per IS/IC '
discharge current l - B R -
iv. Steep fronted wave [ kVp -- As per IS/TEC [
residual voliage at 20 \'
kA 1 o |
13 Arrester classilication Station Medium Station Medium
duty (SM) duty (SM)
14 ’Tﬁg—hﬂciurrcm short k/\pj 100 100
duration test value(4/10
micro second wave) o R
15 Current lor pressure KArms | 40 315
relief test - o
16 Low current long As per 112C As per 11C
duration test value ] - o
17 Insulation Level S
a) Full wave impulse withstand voltage (1.2/50 microsec.) ]
i) Arrester [lousing kVpeak | As per latest As per latest
IEC:60099-4/1IS -C:60099-4/1S
15086 part 4 15086 part 4
b) Switching impulsc withstand voltage (250/2500 micro- “
sceond) dry and wel I
1) Arrester Housing kV -NA- -NA-
| peak
¢ One minute power frequency dry withstand voltage R
1) Arrester [ousing kV rms | As per latest As per latest
IEC:60099-4/1S IEC:60099-4/1S
15086 part 4 15086 part 4
18 Max. radio interfercnee micro 500 at 156 NA
voltage lor frequency volts kVrms
between(.5 Mz and 2
MHz. in all positions - o
19 Minimum Creepage mm 6125 1813
distance
20 Cantifever Strength (for | kg 350 (for porcelain) 350 (Tor porcelain)
| minutc withstand
lest) - - ]
21 Maximum dellection at mm 125 20
above cantilever
load
22 Seismic aceceleration -- --
| _ S
23 Partial Discharge at 1.05 <10pC --



PROJECT : Shahpurkandi H.E. Project (6x33 MW & 1x§ MW)

CUSTOMER : PSPCL

TB-371-316-005

Technical Specification of 198kV & 60kV SURGE ARRESTOR REV.00

21 [ System ncutral carthing

S :

| Effectively -
lzarthed

9
ol

| Suitabilits 10 Hot Linc
| Washing

YIS

Parts/ Accessories to be
supplied with SA as
mentioned below bul

H
i
- l_no\ limited Lo it
[ Surge Counter with
Icakage current monitor

= + .

T | Insulating base
|
i

| Coronaving (it
| applicable)

iy

lor Single Moose ACSR

) ’> Ierminal clamp suitable
conductor

Hardware required for
inter-unit connection
and 1o connect the surge
| arrester Lo structure

|
v) I
|
|

YES

Vi) I Interconnecting tlexible
copper lape between
arrester and surge
monitor (5 m lor cach
198KV SA & dm for
cach 60kV SA _ for all
SA at a station .
supplicd in single
length)

YES

Arresters are l,\'pic lested
as per 11:C 60099-04 ol

204

2. TYPE TESTS

YES/NO

I ype test reports are earlier than 17.06.2006 YES/NO

on similar material

[1"the valid type tests reports are not available with the bidder YES/NO
then the tests shall be conducted by the bidder free of cost.

Date:
Place:
Phone:
Fax:
E-mail:
Mobile:
Website:

(Signature of the authorized representative of Bidder / Firm / Company)
Name:

Designation:

Company Seal:





