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1.0.0 Scope of work

Heat Shrinkable & GIS Termination Kits, suitable for 11 kV & 33 kV, 66 kV XLPE | PILC cables, shall

be designed, manufactured, tested, packed and delivered by the Vendor, as per Purchaser’s

requirements.
2.0.0 Codes & standards

National Standards:

SL Standard Number

Title

211 IS — 13573: 2011

Joints & Terminations of Polymeric Cables for working
voltages from 6.6 kV up to and including 33 kV Performance
Requirements and Type Tests

IS — 7098 Part 2 :

21.2 2011

Cross-linked Polyethylene (XLPE) Insulated PVC sheathed
cables : Part 2 : For working voltages from 3.3 kV up to and
including 33 kV

213 |1S—-692: 1994

Paper insulated lead-sheathed cables (PILC) for rated
voltages up to and including 33 kV specification

213 |1S-10810: 1984

Methods of test for cables

IS — 7098 Part 3 :

214 2019

Cross-linked polyethylene insulated thermoplastic sheathed
Cables specification: Part 3 - For working voltages from 66 kV
up to and including 220 KV

International Standards:

S No. Standard Number

Title

221 |EATS-09-13

Electricity Association — Technical Specification -09-13
Material component for use in Electric Power Cable
Termination & Joints for System voltage above 1000 V up to 36
kv

222 |IEEE-48

Standards Test Procedures and requirements for high
voltage alternating current cable termination

223 |IEC-60183

Guide to the selection of high voltage cables

224 |IEC-885Part1-3

Electric test methods for electric cables

2.2.5 | IEC-60840

Power cable with extruded insulation and their accessories for
rated voltage above 30 Kv (Um=36 kV) up to 150 KV (Um=170
kV) — test methods and requirements.
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Cable Construction

Normal sizes of XLPE cables used in BSES system and the construction features of
these cables are indicated below:

11 kV, 3-core x 150 sq mm AL

11 kV, 3-core x 300 sq mm AL

11 kV, 3-core x 400 sq mm AL

11 kV, 3-core x 400 sq mm AL(OFC Embedded)

11 kV, 1-core x 1000 sq mm AL

11 kV, 1-core x 150 sqg mm AL HTAB with copper metallic screen

11 kV, 1-core x 150 sqg mm AL HTAB with Aluminium wire metallic screen
11 kV, 1-core x 95 sqg mm AL HTAB with copper metallic screen

11 kV, 1-core x 95 sq mm AL HTAB with Aluminium wire metallic screen
33 kV, 3-core x 400 sqg mm AL

33 kV, 3-core x 400 sqg mm AL (OFC Embedded)

33 kV, 1-core x 1000 sq mm AL

66 kV, 1-core x 630 sq mm AL

66 kV, 1 core x 1000 sq mm AL

66 kV, 3-core x 300 sq mm AL

66 kV, 3-core x 300 sqg mm AL(OFC Embedded)

TOS3ITATTTQT0Q00D

PILC type Cables:
3-core 240 or 300 sq. Mm. Al

For XLPE :

a) Electrolytic Grade stranded Aluminium Conductor / Annealed
Copper Conductor

b) Grade: H2/ H4 as per IS: 8130/84 (For Al)

3.1.0 Conductor ¢) Shape: Compacted Circular

d) Class 2

For PILC :

a) 11 kV : sector-shaped

b) 33Kv: oval-shaped

For XLPE :

Extruded Semi Conducting material
3.2.0 Conductor Screen For PILC :

11 kV : no conductor screen

33 kV : carbon paper

For XLPE: Extruded TR XLPE

330 Insulation For PILC: Layers of impregnated papers
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3.4.0

Insulation Screen

Non Metallic Screen:

For XLPE Insulated cable:

a) For 11, 33 U/G cable and HTAB cable - Freely strippable Semi
Conducting ( without application of heat)

b) For 66kV cable - Firmly bonded semi conducting

Metallic Screen:

a) For For 11, 33 & 66 Kv U/G cable — Copper Tape

b) For HTAB — option 1 — Copper Tape (old installations) and
option 2 — Aluminium wire (new installations)

For PILC :

a) 11 kV : absent (Belted)

b) 33kV: metallised paper tape

3.5.0

Water Swellable
Tape

For XLPE: Semi-conducting Water Swellable Tape shall be
provided under the copper tape on each core.
For PILC : not applicable

3.6.0

Filler

For XLPE: All interstices, including centre interstices filled by PP
filler. Note- In special cases, for 66kV 3CX300 sgqmm, 33kV,
3CX400 and 11kV 3CX400 cable are with-36 nos. Single mode
and 12 nos. Multi modes OFC are also inbuilt as filler.Requirement
of cable joint kit with OFC shall be fulfilled as per tender
requirement

For PILC :

a) 11 kV : Crushed paper filler

b) 33kV: Jute twine

3.7.0

Over all three cores

XLPE : Binder tape

PILCA :

11 kV : belt paper

33kV: Copper Woven Fabric tape

3.8.0

Inner Sheath

For XLPE: Extruded Inner Sheath of Black PVC type ST-2.
For PILC : Lead alloy sheath

3.9.0

Bedding Tape

For XLPE: not applicable
For PILC: two layers of paper, followed by compounded
(bituminized) cotton tape.

3.10.0

Copper Woven
Fabric Tape (CWF
tape)

For XLPE : not applicable

For PILC :

a) 11 kV : absent (Belted cable)

b) 33 kV : applicable for screened cable

3.11.0

Armour

For XLPE :

a) Galvanised Steel round Wires/ Galvanised steel flat strip
armour (For 3 core cables)

b) Hard drawn Aluminium Wire (For 1 core cables)

¢) Aluminium or lead sheathed for 1Core 66kV cables

For PILC :

a) 11 kV double steel tape armour

3.12.0

Binder Tape

For XLPE: Rubberised cotton tape
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For XLPE:
Extruded outer sheath of PVC (ST-2) for 11 kV/ 33 KV and HDPE
for 66kV Cable with termite- repellent.

3.13.0 | Outer Sheath For 66kV Cable- HDPE extruded semicon layer or HDPE with
graphite layer.
For PILC :
compounded (bituminised) Jute/PVC
HTAB Cable Aluminium conductor-conductor semicon screen- TR XPLE insulation
314.0 (1CX150 and insulation semicon screen—Water Swell-able tape —Round wire armol
© 7 | 1CX95) core installation) / Copper Tape (old installation) )
construction Water Swell-able tape-outer sheath

4.0.0 Cable Termination Kits

General Technical Requirements for Cable Termination Kits are as follows:

Design, manufacture, testing and supply of Cable Termination Kits

4.1.0 | Scope for H. T. Power Cables.
420 Fungtional
Requirements
Voltage | Cable Application | Material of | Connection
Grade Size Lug Method
3Cx150, | Indoor Bi-Metal Crimping
3Cx300 | Outdoor Bi-Metal/ Crimping
and Aluminium
11 kV 3Cx400 as per
sqmm tender
requirement
1Cx1000 | Indoor Aluminium | Crimping
sq mm Outdoor Aluminium | Crimping
HTAB 1Cx95 Outdoor Aluminium Crimping
(indoor
401 | Conductor not 1Cx150 | Outdoor Aluminium | Crimping
Connection required)
3Cx400 | Indoor Aluminium Crimping
sqmm Outdoor Aluminium Crimping
33kV 1Cx1000 | Indoor Aluminium | Crimping
sqmm Outdoor Aluminium Crimping
3Cx300 | Indoor Aluminium Crimping
Outdoor Aluminium | Crimping
66 kV 1Cx630, | Indoor Aluminium | Crimping
1Cx1000 | Outdoor Aluminium | Crimping
sq mm

* For Bimetallic Lug Copper portion shall be tinned
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a) For GIS cable termination kits: Plug in type, Conductor
connection assembly shall be by standard method of split, silver-
plated copper cone and pressure-fit contact assembly or as per
manufacturer’s standard.

b) Top corners of all lugs shall be circular shape not rectangular.
Refer Annexure F for details.(Except GIS kit)

422

Stress Control
System

a) The earthed insulation screen of an XLPE cable is terminated at
a suitable distance from the conductor.

b) The tube is in electrical contact with insulation screen.

c) Impedance of the tube shall be constant up to an operating
temperature and shall be within the range 1x10°® ohm-cm to 8x10
% 5hm-cm.

d) Length of stress control tube for 11 kV and 33 kV shall be 130
mm and 260 mm respectively or according to insulation tube
length. For 66kV termination kits, stress control tube shall be as
per type tested design.

e) The physical and electrical properties shall conform to ESI 09:
13.

f) For GIS cable termination kits Stress control shall be by means
of a polymeric stress cone. External profile of the cone shall
match inner profile of GIS epoxy bushing. Vendor shall specify the
material (EPDM / Silicone) of the cone.

423

Insulation
Protection

a) XLPE insulation shall be protected by means of an outer tube,
resistant to tracking and weathering.

b) One end of the tube shall be coated internally with red sealant
mastic for a length of 50 mm.

c) Physical and Electrical properties shall conform to ESI 09: 13.
d) Insulation Tube length for termination- shall be 650 mm for both
Indoor and Outdoor Termination kits of 11kV, 3CX150, 3CX300
and 3CX400 sgmm cable. All other accessories related to
termination shall be according to 650mm insulation tube length.

4.2.31

Outer Anti-tracking
Tube

Outer length of the tube shall be controlled by providing creepage
Extension Shed having the same material composition as the tube.
These lengths are given in the table below: Creepage distance
shall be 31mm/kV minimum.

4232

OFC (66kV,
3CX300 sgmm,
33kV, 3Cx400
sgmm and 11kV,
3Cx400 sgmm
cable)

Termination kit for OFC (36 single mode and 12 nos. Multi mode )
shall be supplied along with termination kit.

Cable System

Length of tube (mm) Creepage Extension Shed (No.)

Voltage

Cores

Indoor Outdoor Indoor Outdoor

11kV

3 —core

650 650 Nil 2
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1 — core

340 340 NIL 2

33 kV

3 —core

o

800 1200 2

1 — core

600 600 2 5

4233

Oil Barrier Tube
(applicable for PILC
cable termination)

a) Transparent tube is used for restoring the insulation provided by
belt paper, which is terminated at the crotch.

b) 33 kV PILC Termination: The oil barrier tube provides an oil-
resistant layer to contain impregnating compound within, thus
preventing anti-tracking tube coming in contact with the
impregnating compound.

424

Environmental
Sealing System

a) Red Sealant Mastic Tape: This tape, used for sealing at ends,
shall be synthetic rubber-based and resistant to tracking and
weathering. Sufficient quantity of this tape shall be provided.

b) Lug-sealing Sleeve: It shall have the same material composition
as outer anti-tracking tube. The sleeve shall be fully coated
internally with red sealant mastic tape. Length of the sleeve shall
be so as to cover half length of the lug barrel and an equal length
of track-resistant tube.

¢) Conductive Break-out: It shall be provided over the crotch for 3-
core cables. The break-out base shall overlap PVC outer sheath
by a 50 mm. Minimum.

d) For GIS termination kits : Environmental sealing of cores below
the switchgear shall be by means of a trifurcation kit, consisting of
heat shrinkable conductive break-out and heat-shrinkable
conductive tube of total length of 6 metres supplied in one roll.
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425

Earth Bond System

Minimum Armour Fault Current Carrying capacity of cbles is as
following:

11 kV U/G Cable — 11 kA for 1 sec

33 kV Cable — 31.5 kA for 1 sec

66 kV Cable — 31.5 kA for 1 sec

11 kV HTAB Cable — 11 kA for 1 sec

Fault current requirement shall be met by Tinned copper braid as
per following:

11 kV U/G cables — Three No’s 25 sq mm each

33 kV Cable — Four No’s of 50 sq mm each

66 kV Cable — Four No’s of 50 sqg mm each

HTAB Cable with copper tape metallic screen — Three No’s of 25
sq mm each

Length of the copper braided conductor shall be 750 mm.

Each copper braided conductor shall be supplied with copper lug,
crimped at one end

For HTAB Cable with Aluminium wire metallic screen — Tinned
copper braid is not required. 1 No’s of Aluminium crimping lug of
120 sg mm cross section area shall be provided instead

426

Suppression of
electrical
discharges

Following materials are required for use during cable termination :
a) Silicone-based compound Required for filling-in minute services/
surface cracks over XLPE insulation.

b) Polymeric mastic Required for application over semicon screen,
for, eliminating any air-entrapment at any cut point on the surface.
It should have sufficient elongation and electrical properties
compatible with stress control tube.

427

Installation.
Instruction Sheet

It shall be in English and Hindi language and shall be provided
inside every Kkit.

428

Paper Measuring
Tap

Required for use during cable preparation / terminations.

429

Identification Tag
(for traceability)

a) An aluminum pouch with paper tag & sealing arrangement at
one end shall be provided.

b) This tag is required to be tied over the cable at one side of the
joint.

c¢) The paper tag shall give following information

1) Vendor kit designation

2) Division

3) Breakdown ID/Shutdown ID/Scheme No.

4) Cable section

5) Type of joint

6) Size of Joint

7) Make of joint

8) Voltage class
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9) Serial no. of kit

10) Vendor lot & batch no

11) Month & year of manufacturing

12) Date of installation

13) Name of jointer

14) Name of vendor supervisor

15) Name of BSES supervisor

16) Remarks
In addition to above Stainless Steel Tag shall be provided with
following details for straight through joint

a. Manufacturing month and year (MM/YY format)
b. Manufacturer name i.e Comp
c. Manufacturer own sl no for future tracing

43.0 Technical Vendor shall submit Guaranteed Technical Particulars (GTP) as
o Particulars per Annexure A.
i. Termination Kit shall be of type-tested quality from
CPRI/ERDA/KEMA/CESI as per the BIS/IEC/IEEE within last 5
years.
ii. Incase of type testis more than 5 years old but less than 10
440 | Type Tests years oId_, bidde_;r has to give undertaking that there is no
changes in design.
ii. In case of type test report is more than 10 years old, bidder has
to conduct type test from CPRI/ERDA/KEMA/CESI as per the
BIS/IEC/IEEE without any cost implications to BSES
4.5.0 | Testing & Inspection
All the routine and acceptance tests shall be carried out as per ESI
a) Tests .
guidelines. (Also refer Annexure -C)
1) Buyer reserves the right to witness all tests specified on
individual H. S. components, Moulded components or completed
Cable Termination Kit.
. 2)Buyer reserves the right to inspect Cable Termination Kit at the
b) Inspection ) . : : . i
Seller's works at any time, prior to dispatch, to verify compliance
with the specification.
3) In-process and final inspection call intimation shall be given in
10 days advance to purchaser.
Three sets of complete Test Certificates (Routine & Acceptance
c) Test Certificates | tests) shall be submitted along with the delivery of Cable
Termination Kits.
"Documents" refer to Documents, Data, Manuals, etc. (Scanned
4.6.0 | Documents copy of signed documents also shall be part of entire soft file (e-

file) or CD.)
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Vendor shall submit signed 3 sets (plus 1 set of soft copy) of
following documents:
a) GTP (duly filled-in) (as per Annexure - A).

4.6.1 | Along with the Bid b) Cross-sectional drawings for components Assembly
c) Type Test Certificates
d) Complete Catalogue and Instructions.
e) Any other document.
462 After Award of Vendor shall submit signed 2 sets (plus 1 set of soft copy) of above
o Contract mentioned documents within 15 days, for Purchaser's approval.
"As-Built" Final signed "As-built" documents for the equipment in 3 sets (hard
4.6.3 documents copy), 1 no. soft copy and 1 no. CD. These documents shall
include signed Routine & Acceptance Test Certificates also.
Pa_ckn_'\g, Markm_g, Every component/kit/box shall be properly sealed/ packed for
4.7.0 | Shipping, Handling ; )
protection against damage.
and Storage
Markings / Labels shall be on both sides of every packed box.
1) Identification number/type designation (as per manufacturer's
standard)
2) Voltage grade, size, description of the Kit (including the voltage
grade, size, type of the cables, for which it is to be used)
3) Batch no., lot no., etc.
4) Quantity
Identificati 5) a) Purchase Order no. & date
entification '
a) Labels: b) Purchaser's name
’ c) BSES's SAP code number
6) Weight (kg) of each Cable Termination Kit and of each box
containing kits.
7) Manufacturer's name
8) Month & Year of Manufacturing
9) Date of packing, Shelf life (if applicable)
10) In case, the termination kit is for RMU, following text shall be
written in bold letters, with higher font size : "For RMU Application".
b) Transit damage The seller shall be responsible for any transit damage due to

improper packing.

5.0.0 Quality Assurance (QA)

51.0

Vendor's Quality

To be submitted for Purchaser's approval.

Plan (QP)
Sampling Method for quality checks shall be as per
5.2.0 | Sampling Method manufacturer's standard practice / ESI guidelines and Purchaser's
prior approval shall be taken for the same.
5.3.0 Inspection Hold- To be mutually identified, agreed and approved in Quality Plan.

Points

Page 12 of 22




EsES —

Technical Specification For Heat Shrinkable And GIS Cable Termination Kit (11 kV, 33 kV,

66 kV Cables)

6.0.0 Deviations

6.1.0. Deviations

a) Deviations from this specification shall be listed by bidder clause
wise along with optional offer and has to submit the list along with
bid./quotation. BSES will review the deviations and if BSES is
agreed with the deviation, seller has to take written confirmation
from BSES on deviation during tender evaluation..

b) In the absence of any list of deviations from the Seller with bid
as well as written confirmation from BSES on deviations, it will be
assumed by the Buyer that the Seller complies with the
Specification fully.

c) Any deviations mentioned in any other submitted bid documents
(i.e.in filled GTP, Catalog, BSES old approval, buyer’'s/seller’'s
standards etc) by seller without separate deviation sheets will not
consider as a deviation from this tech spec at any stage of
contract.

7.0.0 Delivery

7.1.0. | Delivery

Despatch of Material: Vendor shall despatch the material, only
after the Routine Tests/Final Acceptance Tests (FAT) of the

material withnessed/waived by the Purchaser, and after receiving
written Material Despatch Clearance (MDC) from the Purchaser.

8.0.0 Inspection Expenses

Not Applicable

9.0.0 Penalty

Joint/Termination failure under warranty in regards to poor quality joint, poor work man ship,
etc. shall be in the account of vendors. All kind of losses due to Joint/Termination failure
shall be recovered from vendor.
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Annexure — A: Guaranteed Technical Particulars (GTP)

The Seller is deemed to have examined all parts of the Specification documents and to have been

fully informed, as to the nature of work and the conditions related to its performance.

S No. Description Purchase requirement Vendor’s data
1 Manufacturer’s name
2 Purchase Order no. & date
60 Months (from date of
3 Guarantee Period (minimum) commlssmn!ng) /66 Months, (from
date of receipt at Purchaser’s
store), whichever is earlier
Applicable IS/ IEC Standard
4 followed by Vendor (incl. type
test standard)
5 Voltage Grade (kV)
5.1 Lightning Impulse Voltage
' Withstand Test
5.2 4Uo AC voltage withstand test To be conducted on Installed joint
' for 4 hours at works
6 Continuous operating 90 deg. C
temperature
7 Functional Requirements
Method of Stress Control and
7.1 : .
Discharge Suppression
79 Method of Insulation build-up
' and screening
Method of earth bond
73 a) Size and no. of braids
' b) Size of armour support
c¢) No. of hose clips
Method of mechanical protection
7.4 a) for 3-core Cable
b) for 1-core Cable
Method of protection against
corrosion (type & coating
7.5 . ;
thickness of protective layer on
steel mat)
Method of conductor continuity
7.6 a) For crimping connector

b) For mechanical connector
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Description of items in the

8 Kit, which are imported /sourced
From Principal /Sub-suppliers
Names of items in the Kit and
9 their respective shelf life (months
| years)
Kit Content Table (KCT)
10 enclosed? (Refer Annexure — B) Yes/No
. Yes /No
11 Drawing for connector (ferrule) (If yes, mention the document
enclosed
reference)
12 Is Annexure - D (Technical
Deviation Sheet) duly filled-in?
Packing (Qty) 1no
13 i) Packing of every Kit -- No. of Kits per Box
h) Group Packing -- No. of Boxes
Yes /No
14 Installation Procedure enclosed? | (If yes, mention the document
reference)
Quality Assurance Plan
15 (QAP for_ raw mgtenals, in- Yes / No
process inspection, factory
testing) is enclosed?
Whether all heat-shrinkable and
moulded components of the kit Yes / No
16 meet the requirements of and (If yes, details of test report no.
have been tested in accordance /Date /name of test laboratory to be
with EA TS -09-1 3.(for heat- mentioned.)
shrinkable joints)
Type Test Reports (TTR)
(Relevant test report no. & date,
With type, size, other details of
each type of Kit.)
a) Prepared Joint: Yes/No
17 CPRITTR as perBIS/ IEC
enclosed?
b) Loose Components: Yes/No

CPRITTR as per EA TS 09-13
enclosed?
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Printing details on each of
18 the Heat- shrinkable and
Moulded components

OFC kit (For OFC embedded
cable only 66Kv, 3CX300 sgmm
, 33Kv, 3¢cx400 sgmm and 11kv,
3cx400 sgqmm)

(Mention the text, presently
printed on each of the component)

19 Yes/no

Annexure — B: Kit Content Table (KCT)
Vendor shall submit KCT as a consolidated table, consisting of all data, such as:

A. Heading
1. Voltage grade, size, description of the Kit
(Including the voltage grade, size, type of the cables, for which it is to be used)

2. Type designation (as per manufacturer’s standard)

B. Details / Parameters

(For each component/item of the KCT)

1. Lot no. /Batch no., etc.

2. Iltem number (manufacturer’'s standard)

3. Description

a) Material, type, make and grade

b) Dimensions cross sectional area

c) Colour,

d) Other description, if any

4. Function of the item

5. Quantity

6. Make/Name/Location of manufacturer/sub-vendor

7. a) Minimum supplied (or in expanded form ) diameter
b) Maximum freely recovered diameter

8. a) Minimum supplied (or in expanded form ) thickness
b) Maximum freely recovered thickness

C. Notes on the KCT

Markings, printings, other details for individual/group of components are to be mentioned on KCT. For
example:

a) Printing of item code, size, batch no., etc.

b) Printing on components

c) Other embossing or engraving, it any.

(Note: Vendor may attach an Annexure, for any additional information, if required.)

Page 16 of 22



EsES —

Technical Specification For Heat Shrinkable And GIS Cable Termination Kit (11 kV, 33 kV,
66 kV Cables)

Annexure — C: Routine and Acceptance Test

A. Visual Examination

Condition of selected items / components, as per sampling method, shall be recorded. Some of the
normal check-points can be as follows:

1. Every component shall be verified in quantity and description as per KCT.

2. All items shall be free from any defects, pin holes, cracks, etc.

3. Metallic components to be free from sharp edges.

B. Measurements of Dimensions

(Required / observed dimension — length, diameter, etc.)
1. Supplied dimensions

2. Recovered dimensions

C. Destructive Testing

On various heat-shrinkable / moulded components of ready Kits
(Items 3 and 4 are applicable only for heat-shrinkable components)
1. Tensile Strength

2. Wall Thickness Ratio

3. Heat Shock

4. Longitudinal Change, after full recovery

5. Ultimate Elongation

6. Low Temperature Flexibility

7. Dielectric Strength

8. Volume Resistivity

D. Routine Test Reports (RTR)

(Typical)

Each RTR shall clearly indicate P.O. no. & date and also BSES’s SAP code no. RTR shall record the
serial numbers of the kits selected, as per vendor's sampling method. Following details, besides
vendor’s/manufacturers standard check-points, shall appear in every RTR.

Annexure — D: Technical Deviation Sheet

Sr No. Clause No. Deviation
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Technical Specification For Heat Shrinkable And GIS Cable Termination Kit (11 kV, 33 kV,
66 kV Cables)

Annexure — E: Service Conditions
(Atmospheric conditions at Site)

1 | Delhi
a) é\éir;girgrade Atmospheric Heavily Polluted, Dry
b) | Maximum altitude above sea level | 1000 M
c) | Ambient Air temperature Highest 50 deg C, Average 40 deg C
d) Minimum ambient air 0deg C
temperature
e) | Relative Humidity 90 % Max
f) | Thermal Resistivity of Soll 150 Deg. C cmm
g) | Seismic Zone 4
h) | Rainfall 750 mm concentrated in four months
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66 kV Cables)

Annexure — F: Bimetallic Aluminium | Copper Lug

BSES

Technical Specification For Heat Shrinkable And GIS Cable Termination Kit (11 kV, 33 kV,

——ALUMINIUM—=-COPPER
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CONDUCTIVE MATERIAL
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1) ALL TEST SHALL BE CARRIED OUT AS PER ICE-61238-1
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BSES

Technical Specification For Heat Shrinkable And GIS Cable Termination Kit (11 kV, 33 kV,

66 kV Cables)

Annexure — G: Aluminum/Copper Lug For XLPE

Cable

L/

\\ -— - 12ApC

1) LUGS MATERIAL THALL CONFIRM TO ALLUMINIUM OF GRADE 19500

TEWPER DESIGNATION- OF [3-5082/1961

B LUGS SHALL HAVE WARKIMG AS PER RESPECTIVE SIZE

3) HARTNESS [F THE MATERIAL USET SHALL BE BETWEEN 18-21 VICKERT HARDNESS NUMEER

43 ALL TEST SHALL BE CARRIED DUT AS PER CLAUSE 8 OF AS-8209/1993 AND CHEMICAL ANALYSIS
TEST TO CONFIRM THE MATERIAL REDUIREMENT

) BARRELS SHALL BE CAPPED & FILLED WITH OREASE 50 AS TD AVIND [DODATIIN OF THE ALLUWBGLM
6) FIR 630 sgen. & 1000 sgem. LUGS SHALL B SUPPILED WITHOUT FIXING HOLE OM THE PALM

EBAND| BZE (TYFEOF
CONDUCTOR| ®E |#A |#C /1D |F |B |K |H |G
1 [120/130| CS/C-C | 165151 [211 |29,5 6l (83 (11 |17 |17
2 W_S\ms CS/C-C | 165|218 |30.2|42 |84 |85 |14 |27 | 27
3 | 400 c-C 165(25 [348)48 |98 (11313 |30 | 30 |
4 | s320 c-C NA [3L7 [444[61 |127(140(16 |34 | 34
S | 1000 c-C NA [41 |56 |77.5(15 [160(30 |45 | 45 |
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Technical Specification For Heat Shrinkable And GIS Cable Termination Kit (11 kV, 33 kV,

66 kV Cables)

Annexure-H

SOP FOR REPAIRING OF CABLE FAULT (Shall be part of PO)

Sl. Activity Responsibility
No

Initiation

1 Identify and isolate fault and inform GNIIT in Break down team

case of cable fault

2 Updation of the details in OMS against GNIIT
respective feeder tripping event.

Fault Location

1 Information sent to FLC team and SDO. GNIIT

2 Mobilize FLC team and cable jointing SDO
contractor.

3 Identification of fault location FLC Team

Preparation for Jointing

1 Seeking permission from road owning agency | SDO

2 Payment of RR charges to Road owning Finance
agency

3 Digging Cable jointing contractor

4 Cut faulty section and Pre-test (HV test) cable
for multiple fault

Cable jointing contractor

5 BOAQ estimation for jointing work ( type, size
and length of cable, type of jointing kit)

Cable jointing contractor

6 Filling material reservation slip ( MRS) in SAP

SDO

7 Issuing and transporting material from store.

Cable jointing contractor

Jointing

1 Cable preparation ( overlap length of cable,
slide of armour, build up with inner sheath
etc)

Copper tape shields

Core preparation

Location of parts in completed joints

Earthing of connection

Completion of joints

Cable jointing contractor (for jointing
details refer to manufacturer instruction
manual)

N OO WN

Take Photographs before, during and after
jointing and send to CES

SDO

8 Supervision during jointing

SDO

9 Sending failed joint to Division store

Cable jointing contractor

Completion and reporting

1 Intimate to breakdown team about joint
completion.

Cable jointing contractor

2 Conduct HV test

Break down team

3 Restore of Supply through jointed cable

Break down team

4 Backfilling, compaction of excavated soil and
removing of excess earth from the site

Cable jointing contractor
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Technical Specification For Heat Shrinkable And GIS Cable Termination Kit (11 kV, 33 kV,
66 kV Cables)

5 Completion information in Job Card (Details | Cable jointing contractor
of work done, material consumption, location,
feeder name and joint tag no., date,
supervisor name, jointer name) sent to SDO

6 Above information sent to GNIIT SDO
7 Send information about GPS location of SDO
Cable fault to GIS
8 Daily report of cable jointing to CES Division Head
9 Updating of information in OMS including GNIIT

supervisor name, jointer name, feeder name

10 | Information to include GPS location of cable GNIIT
fault.

Special Note-

1) Joints to be done preferably during day. In case of constraints, DGM (O&M) to
authorize for night time jointing with supervisor

2) Daily joint report to be shared with CES

3) Bi-monthly analysis of faulty joint for ensuring warranty compliance to be organized
at circle level by contractor in presence of DGM (O&M) and CES

4) Certification of job card for payment by DGM (O&M) subject to OMS compliance CES
to check any gaps.

5) After completion of jointing (33kV and 66kV), all the joints shall be covered with RCC
coffin. Coffin shall be filled with white sand complete from the hole provided at the top
of the coffin.
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BSES

Technical Specification For Heat Shrinkable And Cold Shrinkable Straight Through

Jointing Kit (11 kV, 33 kV, 66 kV XLPE Insulated Cables)

Scope of work
Heat Shrinkable / Cold shrinkable Straight Joint Kits (hereinafter briefly referred to as
“STJ Kits”), suitable for 11 kV, 33 & 66kV XLPE cables, shall be designed, manufactured,

tested, packed and delivered by the Vendor, as per Purchaser’s requirements.
Supervision, during installation of joints at site if mentioned in the order.

During post-installation period, if a joint fail at site, the vendor shall depute a technical team to
site for a root-cause analysis of the failure of the joint, in the presence of BSES officials. An
Analysis Report shall then be submitted for BSES’s review and approval. If this report

concludes the cause of failure as due to a design/manufacturing defect in a component,

then vendor shall replace all such components in the entire stock available with BSES.

2.0.0 Codes & standards

National Standards:

S No. Standard Number Title
Joints & Terminations of Polymeric Cables for working
2.1.1 IS- 13573: 2011 voltages from 6.6 kV up to and including 33 kV Performance
Requirements and Type Tests
IS- 7098: Part Cross-linked Polyethylene (XLPE) Insulated PVC sheathed
21.2 21985 ) cables: Part 2 - For working voltages from 3.3 kV up to and
: including 33 kV
IS- 7098: Part Cross-linked polyethylene insulated thermoplastic sheathed
3-1993 ’ Cables specification: Part 3 - For working voltages from 66 kV
' up to and including 220 KV
213 |1S-10810: 1984 Methods of test for cables

International Standards:

S No. Standard Number Title
Electricity Association - Technical Specification — 09 — 13
2.2.1 EATS -09-13 Material component for use in Electric Power Cable
Termination & Joints for System voltage above 1kV up to 36 kV
222 |IEC-60183 Guide to the selection of high voltage cables
2.2.3 | IEC-885 Part1to 3 | Electric test methods for electric cables
Power Cable Accessories for XLPE Cables above 3kV & up to
224 | IEC-60502-4 30 kV Test methods
Power cable with extruded insulation and their accessories for
2.2.5 |IEC-60840 rated voltage above 30 kV (Um=36 kV) up to 150 kV (Um=170

kV) - test methods and requirements.
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Technical Specification For Heat Shrinkable And Cold Shrinkable Straight Through
Jointing Kit (11 kV, 33 kV, 66 kV XLPE Insulated Cables)

Cable Construction

Normal sizes of XLPE cables used in BSES system, construction features and
corresponding joint requirements of cables are indicated below:

11kV, 3-core x 150 sq mm AL
11kV, 3-core x 300 sq mm AL
11kV, 3-core x 400 sq mm AL(Conventional)
11kV, 3-core x 300/400 sq mm AL (Single and three core long barrel Repairing Joint)
11kV, 3-core x 400 sq mm AL (OFC embedded)
11kV, 1-core x 1000 sq mm AL
11kV, 1-core x 150 sq mm AL HTAB
11kV, 1-core x 95 sq mm AL HTAB
33kV, 3-core x 400 sq mm AL
33kV, 3-core x 400 sqg mm AL (OFC embedded)
33kV, 3-core x 400 sg mm AL (Single and three core long barrel Repairing Joint)
66kV, 1-core x 630 sqg mm AL
. 66kV, 1 core x 1000 sg mm AL
66kV, 1 core x 1000 sq mm AL (For Single core long barrel Repairing Joint)
66kV, 3-core x 300 sqg mm AL
66kV, 3-core x 300 sq mm AL (OFC Embedded)

TOS3ITFTTITQ@TTO0Q000D

a) Electrolytic Grade Stranded Aluminum Conductor

b) Grade: H2 / H4 as per IS: 8130/ 1984 (For Al)

c) Stranded, compacted and circular in shape

d) Class 2

e) Longitudinal “Water-Blocking Arrangement” (or water-tight
construction or water barrier protection)

3.1.0 | Conductor

3.1.1 | Conductor Screen Extruded Semi Conducting material

Extruded XLPE Insulation for 11 kV and Extruded TR-XLPE

3.1.2 | Insulation Insulation for 33 kV and 66 kV

Freely strippable Semi Conducting (without application of heat)

3.1.3 Insulation Screen for 66KV firmly bonded.

Semi-conducting Water Swell-able Tape under the copper

3.1.4 | Water Swell able Tape
tape on each core.

Copper Tape applied helically over the layer formed by
3.1.5 | Copper Tape application of insulation screen, water swell able tape and
identification strip

All interstices, including center interstices filled by PP filler.

3.1.6 | Filler In case of OFC embedded cable.48 no OFC (36 single mode and
12 no multi mode) as a filler in 11kV 3CX400 sqmm cable, 33kV
3CX400 and 66 kV 3CX300 sgqmm cable

3.1.7 | Over all three cores Binder tape

3.1.8 | Inner Sheath Extruded Inner Sheath of Black PVC type ST-2.
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Technical Specification For Heat Shrinkable And Cold Shrinkable Straight Through
Jointing Kit (11 kV, 33 kV, 66 kV XLPE Insulated Cables)

a) For 11 kV 3-core Cables : Galvanized Steel flat strip armour
b) For 1-core Cables : Non-Magnetic, Hard drawn Aluminium
319 | Armour wire (flat/round)

T c) Corrugated aluminium or lead sheathed for 1core 66kV Cable
d) For 33kV and 66 kV 3-core cable- Galvanized Steel Round

wire
3.1.10 | Binder Tape Rubberized cotton tape
Extruded outer sheath of PVC (ST-2) for 11 kV and 33 kV cable.
For 66 kV cable, HDPE ST 7 with termite- repellant and anti-
3.1.11 | Outer Sheath . . : ;
rodent properties with extruded semicon/graphite layer over
HDPE ST7.

AB cable- conductor-conductor semicon screen- TR XPLE-
3.1.12 | HTAB Cable (1CX150 | insulation screen-- Water Swallowable tape -Round wire armour

and 1CX95) (in the place of copper tape),
Water Swallowable tape-outer sheath+massenger wire
3.1.13 | OFC For OFC embedded cable of sizes 11kV 3CX400 sqmm cable,

33kV 3CX400 and 66 kV 3CX300 sgmm cable - Single Mode-36
Nos. Multi Mode- 12 nos. All the OFC cable is placed as filler
inside the cable.

4.0.0 Straight-Through Joints (STJ)

General Technical Requirements for Straight-Through Joints (STJ) for XLPE cables are as follows:

Scope: Design, manufacture, testing and supply of Straight-Through Joint Kits for 11 kV, 33
kV & 66kV Power Cables.

Functional requirements for Heat Shrinkable / Cold Shrinkable STJ joints are given
below:

4.1.0 Heat Shrinkable / Cold Shrinkable STJ joints

Cable preparation shall be as per installation instruction sheet.

4.1.1 | Cable preparation Manufacturer shall be provide Installation instruction sheet in
every kit

Connector
For 11kV

a) Conductors to be jointed by crimping connectors

b) Annular CSA (cross-sectional area) of the ferrule shall not be
less than CSA of the conductor of the cable. Length of the ferrule
shall be sufficient to allow adequate number of crimps, to limit
temperature rise at the joint. (Vendor to furnish dimensional
drawing for ferrule, indicating crimp marks.)

¢) For aluminium cable, the crimped ferrule shall be of aluminium
d) Refer annexure F for GA drawing of crimping ferrule

e) For single core repairing joint- long barrel mechanical
connector/ferrule shall be provided (middle part of
ferrule/connector shall be solid for better connectivity)

4.1.2 | Conductor Screen
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BSES-TS-44-STTH-R0

Technical Specification For Heat Shrinkable And Cold Shrinkable Straight Through
Jointing Kit (11 kV, 33 kV, 66 kV XLPE Insulated Cables)

For 33kV and 66kV

a) Shear bolt type mechanical connector

b) Approved make:

» Tyco Electronics ( BSM-185/400-U)

* Pfisterer (332617010)

* Nexans

* Niled

» Or equivalent type tested make (Manufacturer shall take prior
approval from CES)

d) Maintain smooth surface over connector after cut the shear
head bolt

e) Vendor to furnish drawing for the mechanical connector

Note: In all voltage grade- For single core long barrel repairing
joint, one long barrel connector/ferrule and for three core long
barrel repairing joint, three long barrel connector/ferrule shall be
provided along with all kind of accessories.

Void filling and stress
relief over

crimped
4.1.3 | connector and cut By means of High permittivity mastic tapes / Lubricant.
point
of the insulation
screen.
By means of Tinned copper wire mesh, wrap individual core from
M cu screen with 50 % overlap and continue on other side cu
etal screen
4.1.4 screen.

continuity

Bind the copper wire mesh on copper screen with copper binding
wire/CFS

Armour / Earthing Continuity

a) By means of a combination of steel (G.I.) support ring (for
3 - core Cable) or Aluminium support ring (for 1 - core Cable)

4.1.5 | Armour bond and two nos. of stainless steel hose clips.
b) Gl Support Ring shall be ‘zinc-sprayed with central bulge /
bump’.
Minimum Armour Fault | 11 kV Cable — 11 kA for 1 sec
4.1.6 | Current Carrying 33 kV Cable — 31.5 kA for 1 sec
capacity 66 kV Cable — 31.5 kA for 1 sec
By means of tinned copper braided conductor as per following
11 kV cables —
417 Provision of Armour

continuity

11 kV Cable — Three No’s of 25 sq mm each
33 kV Cable — Four No’s of 50 sq mm each
66 kV Cable — Four No’s of 50 sq mm each
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Technical Specification For Heat Shrinkable And Cold Shrinkable Straight Through
Jointing Kit (11 kV, 33 kV, 66 kV XLPE Insulated Cables)

Accessories

4.1.8

Suppression of
electrical discharges
over XLPE insulation

Cleaning solvent /equivalent, for manual application.

4.1.9

Installation Instruction

Shall be provided in English and Hindi and shall be inside every
kit.

4.1.10

Sheet paper Tap

Paper tape, required for measurements
during jointing, shall be provided inside every kit.

4.1.11

Identification Tag (for
traceability)

1. An aluminum pouch with paper tag & sealing arrangement at
one end shall be provided.This tag is required to be tied over the
cable at one side of the joint.
The paper tag shall give following information
1) Vendor kit designation
2) Cable section/Division
) Type of joint
) Size of Joint
) Make of joint
) Voltage class
) Serial no. of kit
) Vendor lot & batch no
9) Month & year of manufacturing
10) Date of installation
11) Name of jointer
12) Name of vendor supervisor
13) Name of BSES supervisor
14) Remarks
2. In addition to above Stainless Steel Tag shall be provided
with following details for straight through joint

3
4
5
6
7
8

a. Manufacturing month and year (MM/YY format)
b. Manufacturer name i.e Comp
c. Manufacturer own sl no for future tracing

4112

Printing on each
Heat/cold shrinkable or
Moulded component

Month and year of manufacturing, batch no. /lot no., size, make,
type etc.

4113

GPS Coordination

Vendor to capture GPS coordinates and shall include in job card
of each joint at their own cost.

4114

Hydraulic Crimping

Using of Hydraulic crimping tool is mandatory for crimping
purpose

4.1.15

Coffin for completed
joint and Joint Marker

After successfully completion of joint, Coffin shall be made by
bidder for completed joint. Drawing shall be provided by BSES.
Excluding drawing, everything shall be in the scope of bidder.

After back filling a joint marker shall be fixed by bidder above
ground to mark the joint location. Drawing is enclosed with this
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Technical Specification For Heat Shrinkable And Cold Shrinkable Straight Through
Jointing Kit (11 kV, 33 kV, 66 kV XLPE Insulated Cables)

tech spec.

Electronic Ball Marker

4.1.15 | for 33kV and 66kV

Passive and Active ball shall be supplied and placed at each and
every joint to mark the joint electronically. Data shall be filled by

Cable Joint. bidder as per BSES requirement.
11kV 3CX400, 33kV 3CX400 and 66kV, 3CX300 sgmm cables
are OFC embedded. OFC joint shall be supplied along with
4.1.16 |OFC main cable joint. (36 single mode and 12 nos. multi mode OFC

inbuilt inside cable). OFC joint shall be made separately from
main cable joint.

4.2.0 Only for Heat Shrinkable STJ joints

4.21

Stress Control System

a) The earthed insulation screen of an XLPE cable is
terminated at a suitable distance from the connector (Ferrule).
b) The stress control tube is in electrical contact with insulation
screen.

¢) Impedance of the tube shall be constant up to an operating
temperature and shall be within the range 1 x 10° ohm-cm to
8x10% ohm-cm.

d) The physical and electrical properties shall conform to EATS
09-13.

d) For single phase repairing joint-stress control tube shall be
suitable for long barrel mechanical connector/ferrule

4.21

.1 Insulation build-up

a) Maximum three layers of insulation tubes shall be used. Total
thickness of the insulation being provided in the joint shall not be
less than 1.2 times the insulation of the cable being jointed.

b) Outer-most tube shall be screened insulating tube (dual wall
tube). This tube shall be manufactured by extrusion process.

c) Physical and Electrical properties shall conform to EA TS 09-
13.

d) For single phase repairing joint-insulation build up shall be
suitable for long barrel mechanical connector/ferrule

422 Sealing end of tube

By means of Core end sealing sleeve with red mastic coating

a) For 3-core cable: By means of a rollable steel mat (with
required protective coating against corrosion)
b) For 1-core cable:

4.2.3 Mechanical Protection | i) Copper wire mesh
i) Adhesive coated medium wall tube
iii) One more layer of copper wire mesh
iv) Medium wall tube
424 Corrosion Protection By means of semi-rigid tubes, internally coated with water

blocking sealant. Thick wall Insulating tube
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Technical Specification For Heat Shrinkable And Cold Shrinkable Straight Through
Jointing Kit (11 kV, 33 kV, 66 kV XLPE Insulated Cables)

4.3.0 Only for Cold Shrinkable ST joints

Scope:

The term cold shrink applies to materials, which are capable of shrinking without raising the
material above the ambient temperature of its immediate surroundings. The material of the rubber
insulator used in the Cold Shrink assembly shall be silicone which is factory expanded and placed
on a removable core. The removing of the core causes the cold shrink assembly to shrink. The
cold shrink assembly shall maintain a compressive force on the cable continuously throughout the
life of the product. This pressure will ensure a complete moisture seal.

By means of one piece body (splice assembly) providing stress

4.3.1 | Stress Control System control, insulation and screen continuity.

By application of mastic coated vinyl tape and armor cast
structural material.

The taped armor cast layer may also be sprayed with water to
hasten the curing.

4.3.2 | Mechanical Protection

Vendor shall submit Guaranteed Technical Particulars (GTP) as

4.4.0 | Technical Particulars
per Annexure A.

4.5.0 Testing & Inspection

a) Straight-Through Joint shall be of type-tested quality from
CPRI/ERDA. Type Test report shall not be more than 5 years
old.

b) In addition to this, in case of rate contact, vendor will be
required to conduct type-testing on heat/cold -shrinkable and
moulded components, stress grading mastic, etc., in line with EA
TS 09-13 standard, at third party test laboratory once in 6
months on randomly selected sample of each voltage rating
Type Tests without any commercial implication to BSES. Also special test
(CPRI/ERDA) shall be done as per IS 13573.2.2011, Table-7 without any cost
implication to BSES. Cable for type test may be provided by
buyer at the cost of bidders.

C) If product is not type tested or test report is more than 10
years old from CPRI/ERDA (subject to no change in the relevant
IS/IEC.IEEE) , same shall be carried out by seller, sample shall
be selected randomly by BSES, test cost to be borne by seller.
For new vendor, type test is mandatory from CPRI/ERDA of
BSES sample at their own cost.

451

[) All the routine and acceptance tests shall be carried out as per
EA TS 09-13 guidelines, refer Annexure C.

Routine & II) H.V. Test shall be carried out on a randomly selected and
acceptance Tests installed Straight-Through Joint, in the presence of Purchaser’s
representative, at manufacturer’'s works.

[lI) The joint shall withstand a test of 4Uo voltage for 4 hours.

452
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Technical Specification For Heat Shrinkable And Cold Shrinkable Straight Through
Jointing Kit (11 kV, 33 kV, 66 kV XLPE Insulated Cables)

456

Inspection

I) Purchaser reserves the right to inspect /witness all tests on the
STJ Kits at Seller’s works at any time, prior to dispatch, to verify
compliance with the specification.

II) In-process and / or final inspection call intimation shall be
given in advance to purchaser.

457

Test Certificates

i) Three sets of complete Test Certificates

(Routine & Acceptance tests) shall be submitted along with the
delivery of STJ Kits.

i) Bought-out ltems: Vendor shall submit Test Certificates,
lot/batch number-wise, from their sub- suppliers / principal. TC’s
should clearly indicate the measured technical parameters, in
accordance with sub-supplier’s specification. (Also refer
Annexure - C)

4.6.0

Documents

“Documents” refer to Documents, Data, Manuals, etc. (Scanned
copy of signed documents also shall be part of entire soft file (e-
file) or CD.

4.7.0

Along with the Bid

Vendor shall submit signed 3 sets (plus 1 set of soft copy) of
following documents

a) GTP (duly filled-in) (as per Annexure — A)

b) Cross-sectional drawings for components Assembly.

c) Type Test Certificates

d) Complete Catalogue and Installation Instructions.

€) Any other document.

4.8.0

After Award Contract

Vendor shall submit signed 2 sets (plus 1 set of soft copy) of
above-mentioned documents within 15 days, for Purchaser’s
approval.

4.8.0

“As-Built” documents

Final signed “As-built” documents for the equipment in 3 sets
(hard copy), 1 no. soft copy and 1 no. CD. These documents
shall include signed Routine & Acceptance Test Certificates also.
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4.9.0

Packing, Marking,
Shipping, Handling
and

Storage

a). Every component/ kit / box shall be properly sealed/ packed
for protection against damage. Stress grading mastic shall be
packed in air-tight / air-sealed packing.

b). Every kit box shall be wrapped in polythene covers.

c. Separate packing (sub-kits) shall be provided, for components
(given below) used in crotch area and connector area. These
sub-kits, labeled as “CROTCH KIT” and “CONNECTOR KIT’,
shall be placed inside every kit box.

i) Crotch Kit Components

--Conductive cable break-out

-- Yellow moulded wedge

-- Break-out end sealing tube

-- Break-out finger sealing tube

-- Stress grading mastic

i) Connector Kit : Components

-- Ferrule (connector)

-- Void Filling mastic (yellow)

4.9.1

Identification Label

Markings / Labels shall be on both sides of every packed box.
1) Identification number/type designation (as per
manufacturer’s standard)
2) Voltage grade, size, description of the Kit (including the
voltage grade, size, type of the cables, for which it is to be used)
3) Batch no., lot no., etc.
4) Quantity
5) a) Purchase Order no. & date

b) Purchaser’'s name

c) BSES’s SAP code number
6) Weights (kg) of each Cable Termination Kit and of each box
containing kits.
7) Manufacturer’'s name
8) Month & Year of Manufacturing
9) Date of packing, shelf life (if applicable)

4.9.2

Transit damage

The seller shall be responsible for any transit damage due to
improper packing.

5.0.0

Quality Assurance Plan (QAP)

Vendor’'s Quality
Assurance Plan
(QAP)

To be submitted for Purchaser’s approval.

5.2.0

Sampling Method

Sampling Method for quality checks shall be as per
manufacturer’s standard practice / ESI guidelines and
Purchaser’s prior approval shall be taken for the same.

5.3.0

Inspection Hold-
Points

To be mutually identified, agreed and approved in Quality Plan.
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6.0.0 Deviations

a) Deviations from this specification shall be listed by bidder
clause wise along with optional offer and has to submit the list
along with bid./quotation. BSES will review the deviations and if
BSES is agreed with the deviation, seller has to take written
confirmation from BSES on deviation during tender evaluation..
b) In the absence of any list of deviations from the Seller with bid
as well as written confirmation from BSES on deviations, it will be
assumed by the Buyer that the Seller complies with the
Specification fully.

c) Any deviations mentioned in any other submitted bid
documents (i.e.in filled GTP, Catalog, BSES old approval,
buyer’s/seller’s standards etc) by seller without separate
deviation sheets will not be considered as a deviation from this
tech spec at any stage of contract.

6.1.0 Deviations

7.0.0 Delivery

Dispatch of Material:

Vendor shall dispatch the material, only after the Routine Tests

7.1.0 | Delivery /Final Acceptance Tests (FAT) of the material withessed/waived
by the Purchaser, and after receiving written Material Dispatch
Clearance Certificate (MDCC) from the Purchaser.

8.0.0 Inspection Expenses

NA

9.0.0 Failure Analysis and Penalty

Failure of joint shall be analyzed by BSES and Vendor jointly. Joint failure in regards to poor quality

joint, poor work man ship, etc. shall be in the account of vendors. Losses due to failure shall be
recovered from vendor in case of warranty.
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Annexure - A: Guaranteed Technical Particulars (GTP)

The Vendor is deemed to have examined all parts of the Specification documents and to have been
fully informed, as to the nature of work and the conditions related to its performance.

thickness of protective layer on
steel mat)

S No. | Description Purchase requirement Vendor’s data
1 Manufacturer's name
2 Purchase Order no. & date
60 Months (from date of
commissioning) / 66 Months
3 Guarantee Period (minimum) (from date of receipt at
Purchaser’s store),whichever
is earlier
Applicable IS/ IEC Standard
4 followed by Vendor (incl. type
test
standard)
5 Voltage Grade (kV)
5.1 Lightning Impulse Voltage
' Withstand Test
4Uo AC voltage withstand test To be conducted on Installed
5.2 s
for 4 hours joint at works
6 Continuous operating 90 deg. C
temperature
7 Functional Requirements
Method of Stress Control and
7.1 : .
Discharge Suppression
79 Method of Insulation build-up
' and screening
Method of earth bond
73 a) Size and no. of braids
' b) Size of armour support
¢) No. of hose clips
Method of mechanical protection
7.4 | a) for 3-core Cable
b) for 1-core Cable
Method of protection against
75 corrosion (type & coating
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Method of conductor continuity
7.6 | a) For crimping connector
b) For mechanical connector

Description of items in the
8 Kit, which are imported /sourced
From Principal /Sub-suppliers

Names of items in the Kit and
9 their respective shelf life (months
| years)

Kit Content Table (KCT)

10 enclosed? (Refer Annexure — B) Yes/No
. Yes/No
11 Drawing for connector (ferrule) (If yes, mention the document
enclosed
reference)
12 Is Annexure - D (Technical
Deviation Sheet) duly filled-in?
Packing (Qty) 1no
13 i) Packing of every Kit -- No. of Kits per Box
h) Group Packing -- No. of Boxes
Yes/No
14 Installation Procedure enclosed? (If yes, mention the
document reference)
Quality Assurance Program (QAP
15 for raw _matenals, in-process Yes / No
inspection, factory testing) is
enclosed?
Whether all heat-shrinkable and
. Yes/No
moulded components of the kit .
. (If yes, details of test
meet the requirements of and
16 report no. /Date /name

have been tested in accordance
with EA TS -09-1 3.(for heat-
shrinkable joints)

of test laboratory to be
mentioned.)

Type Test Reports (TTR)
(Relevant test report no. & date,
With type, size, other details of
each type of Kit.)

a) Prepared Joint:

17 CPRITTR as perBIS / IEC
enclosed?

b) Loose Components:
CPRITTR as per EATS 09-13
enclosed?

Yes/No
Yes/No
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Printing details on each of (Mention the text, presently
18 the Heat- shrinkable and printed on each of the

Moulded components component)

OFC kit (for OFC Embedded

cable only of sizes 11kV
3CX400, 33kV 3CX400 and
66kV, 3CX300 sgmm cable)

19 Yes/no

Annexure - B: Kit Content Table (KCT)
Vendor shall submit KCT as a consolidated table, consisting of all data, such as:

A. Heading
1. Voltage grade, size, description of the Kit
(Including the voltage grade, size, type of the cables, for which it is to be used)
2. Type designation (as per manufacturer’s standard)

B. Details / Parameters (For each component/item of the KCT)
1. Lot no. /Batch no., etc.
2. ltem number (manufacturer’s standard)
3. Description
a) Material, type, make and grade
b) Dimensions cross sectional area
c) Colour,
d) Other description, if any
4. Function of the item
. Quantity
6. Make/Name/Location of manufacturer/sub-vendor
a) Minimum supplied (or in expanded form) diameter
b) Maximum freely recovered diameter
7. a) Minimum supplied (or in expanded form) thickness
b) Maximum freely recovered thickness

a

C. Notes on the KCT

Markings, printings and other details for individual/group of components is to be mentioned on KCT.
For example:

a) Printing of item code, size, batch no., etc.

b) Printing on components

c) Other embossing or engraving, it any.

(Note: Vendor may attach an Annexure, for any additional information, if required.)
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Annexure - C: Routine and Acceptance Test

A. Visual Examination

Condition of selected items / components, as per sampling method, shall be recorded. Some of the
normal check-points can be as follows:

1. Every component shall be verified in quantity and description as per KCT.

2. All items shall be free from any defects, pin holes, cracks, etc.

3. Metallic components to be free from sharp edges.

B. Measurements of Dimensions

(Required / observed dimension — length, diameter, etc.)
1. Supplied dimensions

2. Recovered dimensions

C. Destructive Testing

On various heat-shrinkable / moulded components of ready Kits (items 3 and 4 are applicable only for
heat-shrinkable components)

1. Tensile Strength

2. Wall Thickness Ratio

3. Heat Shock

4. Longitudinal Change, after full recovery
5. Ultimate Elongation

6. Low Temperature Flexibility

7. Dielectric Strength

8. Volume Resistivity

Routine Test Reports (RTR) (Typical)

Each RTR shall clearly indicate P.O. no. & date and also BSES’s SAP code no. RTR shall record the
serial numbers of the kits selected, as per vendor's sampling method. Following details, besides
vendor’s/manufacturers standard check-points, shall appear in every RTR.

Annexure - D: Deviation Sheet

Sr No. Clause No. Deviation
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Annexure -

(Atmospheric conditions in Delhi)

E: Service Conditions

a) | Average grade Soil Condition

b) | Maximum altitude above sea level 1000 M

c) | Ambient Air temperature Highest 50 Deg C, Average 40 Deg C
d) | Minimum ambient air temperature O0DegC

e) | Relative Humidity 100 % Max

f) | Thermal Resistivity of Sail 150 Deg C cm/W

g) | Seismic Zone 4

h) | Rainfall 750 mm concentrated in four months
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Jointing Kit (11 kV, 33 kV, 66 kV XLPE Insulated Cables)

Annexure - F: Aluminium crimping-type Ferrule for compacted circular conductor only for

Heat Shrink joints

» L

LSS IS T

1n
1o

SIS SIS

B
oD |@

mw-m!ﬂm..mmﬁu.c %
R | L | A
T T T TTT T TTTT7TT777
e B- 00 —Hf—-
A Y, -
%ﬁﬂmﬁh SIDE VIEW
" /2 [ L/2 - c
R R
- M- 0D
LAY Y |
STt C
RS TLERACES + Lt D 8 D » 1830 SIDE VIEW
HTE-AL DPORIDG A 4 Eﬁﬂﬂﬁgalqﬁ R o
e e alullo] EEE= | PSES
O ol ) e -

Page 18 of 23



EBsES —

Technical Specification For Heat Shrinkable And Cold Shrinkable Straight Through
Jointing Kit (11 kV, 33 kV, 66 kV XLPE Insulated Cables)

Annexure — G: Strip type Gl canister (V.B. Can) for joint protection only for Heat Shrink

Joint
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Annexure — H : Job card Details

BSES

Armexure-H

Job Card For Cable Jointing Work

et O:

Contractor]

Valtags Gracs]

M. of coresf

Cable Size:

dninting Detallz)

Feeder Details

Leacatien

GPS Co-ordinats
Lardinark:

Fault Ocour anoe Detas

Job Allocated By:

Datz and Time of Spiking |

Digging Details (In Meter}
Details of cable laid
Contractor Supervisor :

Jointer Details:

e T s 77 S o
EELY | EE | EET |
i | I El | | TR | 1
ACO0 A0 FERD S5O0 FAN0 0D F2A0/2 258 185 £ 120 § 85§ 70 § 50425 somr
Type of bints Tio_of Joints Docate o, VR ReT,
Snge Drouble
HUFEJALFE 0 Py P Stral ght Thio ugh folnes
HLF :Pllf_ﬁ = itian 1oirt
FILEA FIL A Stralent 11y ougn oits
LPE Wnelgor Termination
KLFPE Dt por Termiratioe
ILE Incioor Terminstian
FILC Outoioor
R —— r ]
O e— I ]
—
PWT Ref:
Date Time Date Time
1 1 Work Compl sted On:| 1 1
O — - T |
size: Length (In Meter}] | pocate Ret] 1
Signature : Date:

Stage Verification

Stage/Work Verification Name & 5lgnature.

Date & Time

ie : Digging / Jointing etc.

Scrap Details including Qty:

New Kit Details:

Old Kit Details:

Type of Fault:

Remark If any :

Job Certified By : I

Shift Incharge

Name Signature

Dats

1* COPY - BILLING COPY
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Annexure — | : SOP for jointing work

SOP FOR REPAIRING OF CABLE FAULT (Shall be part of PO)

Sl. Activity Responsibility
No.
Initiation
1 Identify and isolate fault and inform GNIIT in case of Break down team
cable fault
2 Updation of the details in OMS against respective GNIIT

feeder tripping event.

Fault Location

1 Information sent to FLC team and SDO. GNIIT

2 Mobilize FLC team and cable jointing contractor. SDO

3 Identification of fault location FLC Team

Preparation for Jointing

1 Seeking permission from road owning agency SDO

2 Payment of RR charges to Road owning agency Finance

3 Digging Cable jointing contractor

4 Cut faulty section and Pre-test (HV test) cable for Cabile jointing contractor
multiple fault

5 BOQ estimation for jointing work ( type, size and Cabile jointing contractor
length of cable, type of jointing kit)

6 Filling material reservation slip ( MRS) in SAP SDO

7 Issuing and transporting material from store. Cable jointing contractor

Jointing

1 Cable preparation ( overlap length of cable, slide of Cabile jointing contractor (for jointing details refer
armour, build up with inner sheath etc) to manufacturer instruction manual)

2 Copper tape shields

3 Core preparation

4 Location of parts in completed joints

5 Earthing of connection

6 Completion of joints

7 Take Photographs before, during and after jointing SDO

and send to CES

8 Supervision during jointing SDO

9 Sending failed joint to Division store Cable jointing contractor
Completion and reporting

1 Intimate to breakdown team about joint completion. Cable jointing contractor
2 Conduct HV test Break down team

3 Restore of Supply through jointed cable Break down team
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4 Backfilling, compaction of excavated soil and Cable jointing contractor
removing of excess earth from the site

5 Completion information in Job Card (Details of work Cabile jointing contractor
done, material consumption, location, feeder name
and joint tag no., date, supervisor name, jointer
name) sent to SDO

6 Above information sent to GNIIT SDO

7 Send information about GPS location of Cable fault SDO
to GIS

8 Daily report of cable jointing to CES Division Head

9 Updating of information in OMS including supervisor | GNIIT
name, jointer name, feeder name

10 | Information to include GPS location of cable fault. GNIT

Special Note-

1) Joints to be done preferably during day. In case of constraints, DGM (O&M) to
authorize for night time jointing with supervisor

2) Daily joint report to be shared with CES

3) Bi-monthly analysis of faulty joint for ensuring warranty compliance to be organized
at circle level by contractor in presence of DGM (O&M) and CES
4) Certification of job card for payment by DGM (O&M) subject to OMS compliance CES

to check any gaps.

5) After completion of jointing (33kV and 66kV), all the joints shall be covered with RCC
coffin. Coffin shall be filled with white sand complete from the hole provided at the top

of the coffin.
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Annexure - J Joint Marker

DETAILS OF HIGH VCLTAGE CABLE ROUT=E MARK:=R (RCC) -BESES

Yallow Paint
|
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Reinforcement Detail
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Thickness of RCS shall be 75mm.

Yolow colour shall bo visibie above ground leval.

Adl kind of points on route marker shall b in the acops of manufactumr.

RICC markar shad be painted with Tecouwra Paint™& gualey shall is rraintsines
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21.03.18

DWGE. NO.
BEES-RM-RCC-O1 R2

(RCC)
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