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COMPLIANCE CERTIFICATE

The bidder shall confirm compliance to the following by signing/ stamping this compliance certificate and furnishing same with
the offer.

1.

The scope of supply, technical details, construction features, design parameters etc. shall be as per technical
specification & there are no exclusion/ deviation with regard to same

There are no deviation with respect to specification other than those furnished in the ‘schedule of deviations’

Only those technical submittals which are specifically asked for in NIT to be submitted at tender stage shall be
considered as part of offer. Any other submission, even if made, shall not be considered as part of offer.

Any comments/ clarifications on technical/ inspection requirements furnished as part of bidder's covering letter shall
not be considered by BHEL, and bidder’s offer shall be construed to be in conformance with the specification.

Any changes made by the bidder in the price schedule with respect to the description/ quantities from those given in
‘BOQ-Cum-Price schedule’ of the specification shall not be considered (i.e., technical description & quantities as per
the specification shall prevail).

BIDDER'S STAMP & SIGNATURE
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1.0 SCOPE OF ENQUIRY
11 Design, Manufacture, Inspection and Testing at Manufacturer's works, proper packing and delivery to site of HT
XLPE Power Cables conforming to this specification.
12 General technical requirements of the HT XLPE Power cables are indicated in Section-Il. Project specific technical/
quality requirements / changes are listed in Section-|.
1.3 The stipulations of Section-I, followed by those of Data Sheet-A shall prevail in case of any conflict between the
stipulations of Section-I, Data Sheet - A & Section-II.
14 The documents shall be in English Language and MKS system of units.
2.0 BILL OF QUANTITIES:
2.1 Quantity requirements shall be as per ‘BOQ-cum-price schedule’ as part of NIT.
3.0 SPECIFIC TECHNICAL REQUIREMENTS
S.No. Reference Clause No. | Specific Requirement/ Change
of Section- I
31 BHEL Standard Quality Plan (PE-QP-999-507-E001) shall be read as “QP. NO. 0000-
999-QOE-S-042, REV-00".
1. Additionally, The QP. NO. 0000-999-QOE-S-042 REV-00 shall be read in conjunction
with Annexure C (Quality Assurance & Inspection). However, Type testing on
cables shall be conducted as per attached BHEL QP along with Annexure-A.
4.0 DRAWINGS & DOCUMENTS TO BE SUBMITTED
4.1 Following documents/drawings shall be submitted after placement of order for BHEL & customer’s approval:-
SL. DWG./ Document
No. DOCUMENT TITLE DOCUMENT No. Type First Submission Resubmission
Technical Data sheet & Cross section | 9585-001-215- . o s
1 . Primary Within 2 week of Within 1 week of
drawings for HT XLPE Power Cables PVE-Y-038 award of contract. comments
2 )l\élf;éf;(;)tug?%a(gltéihty Plan for HT 95?/5E001O§%JE Primary | Within 2 week of Within 1 week of
W QVE-Q award of contract. comments
3 | Type test reports for HT cables 9585-001-215- Primary Within 1 week from Within 1 week of
PVE-W-034 conducting Type Test | comments
Note:
1. The above list of drawings and documents is indicative.
2. Document schedule shall be as per NIT.

3. After receiving LOI, the vendor shall submit drawings/documents in requisite number of copies as per NIT.

4.2

* Standard Quality Plan as enclosed in the technical specification is to be appended with cover sheet bearing
document number and description as stated above. The signed and stamped copy of the same shall be submitted to
BHEL without making any changes in the contents of the document.

Drawings/documents shall be submitted through Document Management System (DMS).
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1.0 | Type of Cable | Flame Retardant-Low Smoke (FRLS)
2.0 Standard applicable in general (Latest | IS:7098 (Part-2), 1S:8130, 1S:5831, 1S:10810, 1S:3975,
amendment to be referred if any) ASTMD:2843, ASTMD:2863, |IEC-754-1, IEC:60332 (Part-1),
|EC:60332-3-23, IEEE:60383
3.0 | Voltage Grade | 11/11KV(UE) & 3.3/3.3KV(UE)
4.0 Number of cores, cross sectional area of | 11 kV — Armoured - 01C X 630 SQ. MM
conductors and quantities 11kV — Armoured - 03C X 185 SQ. MM
11kV = Unarmoured - 03C X 185 SQ. MM
11kV - Unarmoured - 01C X 240 SQ. MM
11 kV = Unarmoured - 01C X 400 SQ. MM
3.3 kV = Unarmoured - 03C X 150 SQ. MM
3.3 kV — Armoured - 01C X 150 SQ. MM
As per BOQ cum price schedule ( part of NIT)
5.0 CONDUCTOR
(a) Material Aluminium
Grade and Class Multi-Stranded, H2, Class 2
(b) Standard Applicable IS: 8130
(c) Shape Compacted Circular
(d) Min. number and diameter of strands As per Class-2 of IS: 8130
(e) Conductor screen
(i) | Material Extruded Cross-linked Semi-conducting compound
(i) | Minimum thickness 0.3mm
6.0 INSULATION
(a) Material Cross-Linked Polyethylene(XLPE)
(b) Standard Applicable IS: 7098 (Part-2)
(c) Continuous withstand temperature 90°C
(d) Short-circuit withstand temperature 250°C
(e) Nominal Thickness of Insulation As per Table — 4 of IS 7098 Part-2
7.0 INSULATION SCREEN For both SINGLE CORE & MULTI CORE cables
(a) Non-metallic
(i) | Material Extruded Cross-linked Semi-conducting compound
(i) | Type of Semiconducting compound Bonded
(iii) | Minimum thickness 0.3 mm
(b) Metallic Armour shall constitute metallic part of screening capable of
carrying earth fault current of 600A for 2 sec. for single core
armoured cable
Material Copper
i) | Type Tape
iii) | Size Nominal thickness 0.1mm with tolerance (£) 10%
(iv) | Minimum Overlap 20%
(c) Earth fault current withstand capacity 600A FOR 2 SEC
8.0 EXTRUSION (Insulation and Screens)




SPECIFICATION NO. PE-TS- 444-507-E001
T o7 DOCUMENT TITLE VOLUME Il
ﬂ”[[ TECHNICAL SPECIFICATION FOR HT | SECTIONI
XLPE POWER CABLES REVISION 00 DATE: 01.05.19
SHEET 2of4
(a) Process Triple Extrusion
(Extruded semi-conducting compound conductor screen and
insulation screen shall be applied along with XLPE insulation in
a single operation by triple extrusion process).
(b) Method of Curing For 11 kV & 3.3 kV - Dry curing/gas curing/steam curing
9.0 CORE IDENTIFICATION Colour coding as per IS:7098(Part-2)
10.0 INNER SHEATH Not applicable for Single Core Cable
(a) Material PVC Type ST-2
(b) Standard Applicable IS: 7098 (Part-2) & IS: 5831
() Colour Black
(d) Whether FR-LSH NO
(e) Inner sheath applicable for single core cable NO
(f) Fillers Acceptable
(9) Material of fillers (if permitted) Same as inner sheath (Material of filler to be compatible with
that of inner sheath)
(h) Method of application
(1) | Multi-core cables:
(i) | With fillers [ V JPressure extruded
[ \ ]Vacuum extruded
(i) | Without fillers Pressure extruded
(i) Thickness of inner sheath As per Table-5 of IS: 7098 (Part-2)
11.0 ARMOUR Applicable, as per BOQ cum price schedule ( part of NIT)
a) Material Galvanised Steel
(i) Multicore cables Strip Armour (Armour dimensions as per Sl. No.(ii) of table — 6
of IS 7098 Part-Il.
(i) Single core cables Aluminium Round Wire H4 grade to IS: 8130
b) Minimum coverage 90%
c) Gap between armour wires Shall not exceed one armour wire space (No cross-over/over-
riding)
d) Breaking load of joint 95% of normal armour
e) Armour joint surface To be applied with Zinc rich paint
12.0 OUTERSHEATH
(@) Material PVC Type ST2 as per IS: 5831
(b) Colour Black
(c) Whether FR-LSH Yes
(d) Method of application Extruded
(e) Thickness of outer sheath As per Table-7 of IS: 7098 (Part-2)
( Marking (A) Following shall be marked @ 5m (by embossing):

'FR-LSH', Manufacturer's name and trade mark, Year of
manufacture, cable code, Type of cable and Voltage grade,
cross section area of conductor and number of cores, Screen
fault current 600A for 2 sec, "BHEL-PEM", "NTPC"

(B) Progressive sequential marking of length of the cable in
metres @ 1m (by embossing/ printing)
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13.0 FR-LSH CHARACTERISTICS
(a) Oxygen index Min 29 (As per IS 7098-2 /ASTMD 2863)
(b) Temperature index Min. 250°C(As per IS 7098-2 /ASTMD 2863)
(c) Acid gas generation Max. 20% by weight (As per IS 7098-2 /IEC-60754-1)
(d) Smoke density rating Max. 60% (As per IS 7098-2 /ASTM D 2843)
(e) Flammability Test
(i) Flammability test for single cable YES
As per: IEC-60332 Part-1
(ii) Flammability test for bunched cables YES
As per IEC-60332 Part-3, CAT-B
14.0 | TOLERANCE ON OUTER DIAMETER | ()2 mm. over the declared value
15.0 CABLE DRUMS
(a) Type of Drum [V']Wooden as per IS 10418
[ V] Steel as per relevant IS
(b) Standard drum length 1000M () 5% for Single core cables
750M (%) 5% for Multi-core cables
(c) Painting Entire surface to be painted
(d) Qutermost Layer To be covered with waterproof polyethylene
(e) Others Both the ends of the cables shall be properly sealed with heat
shrinkable PVC/ rubber caps secured by 'U' nails so as to
eliminate ingress of water during transportation, storage and
erection. Wood preservative anti-termite treatment shall be
applied to the entire drum.
4] Particular information on Drum Each drum shall carry manufacturer's name, owner's name,

address and contract no., item no. & type, size & length of
cable and net gross weight stencilled on both sides of drum. A
tag containing same information shall be attached to the
leading end of the cable. An arrow & suitable accompanying
wording shall be marked on one end of the reel indicating the
direction in which it should be rolled.
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GUARANTEED TECHNICAL PARTICULARS
(TO BE SUBMITTED BY SUCCESSFUL BIDDER)
S.No. | Particulars Unit Description
1.0 GENERAL
1.1 Name of Manufacturer -
1.2 Place of Manufacture -
2.0 STANDARDS APPLICABLE
21 IS: 7098 Part-2 YES
For general specification of XLPE Cables
2.2 IS: 8130 YES
For conductor material
2.3 IS: 5831 YES
For material of innersheath & outersheath
24 IS: 3975/1S: 8130 YES
For armour of 3 core/ single core cables
2.5 IS: 10810 YES
For method of tests
2.6 ASTMD-2863 YES
For oxygen index test
2.7 S8:424-14-75 & IEC-60332-3 & IEC-60332-1 & IEEE: 60383 YES
For flammability test
2.8 I[EC-60754-1 YES
For acid gas generation test
29 ASTMD-2843 YES
For smoke generation test
2.10 Current rating of cables conforms to -
2.11 Short circuit rating conforms to -
212 Formula for calculating short circuit current for different durations -
3.0 INSTALLATION CONDITIONS AT SITE
3.1 Ambient air temperature deg.C
3.2 Ground temperature deg.C
3.3 Depth of laying of cables buried in ground cm
34 Thermal resistivity of soil deg. C cm/W
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL
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4.0 INSTALLATION CONDITIONS FOR CURRENT RATING
SPECIFIED AT CLAUSE 7.3
5.0 CHARACTERISTICS OF FR-LSH SHEATH
5.1 Oxygen index
5.2 Temperature index
5.3 Acid gas generation -
54 Smoke density rating
6.0 CABLE DRUMS
6.1 Type & construction
6.2 Standard drum length -
6.3 Tolerance on drum length
7.0 INFORMATION TO BE FILLED IN FOR EACH SIZE CABLE IN
THE FORM OF TABLE
71 No. of cores x size
72 Voltage grade (Uo/U) kV
7.3 Base current ratings (*) based on Clause No. 3.0
a) In air Amp
b) In ground Amp
c) ducts Amp
74 Short circuit rating kA, sec
7.5 Properties
a) D.C. resistance of conductor at20 deg. C ohm/km
b) A.C. resistance of conductor at90 deg. C ohm/km
c) Reactance of cable at normal frequency ohm/km
d) Electrostatic capacitance of cable at normal frequency mF/km
7.6 CONDUCTOR
a) Material type & grade
b) No & dia of wires in each core before stranding no x mm
c) Shape
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL
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7.7 CONDUCTOR SCREEN
a) Material -
b) Minimum thickness mm
7.8 XLPE INSULATION
a) Nominal thickness of insulation mm
b) Method of curing
7.9 INSULATION SCREEN
a) Type of screen
b) Material and thickness (minimum and nominal) mm
i) Metallic
No. of tapes and Minimum overlapping -
ii) Non-metallic
ii) Earth fault current withstand capacity (calculation to be furnished) kA, sec.
7.10 PVC ST2 INNERSHEATH
a) Material -
b) Thickness (min.) mm.
c) Method of application -
1) Multi-core cables
i) With fillers -
i With out fillers Eressure
xtruded
2) Single core cables
d) Type & Shape of fillers (if used)
e) Colour -
711 ARMOUR
a) Material .
b) Size/ dimensions
c) Minimum no. of wires/ formed wires
d) Tolerance on formed wire dimension
e) Maximum resistivity of GS formed wire -
f) Maximum resistivity of Al round wire
712 PVC/POLYETHYLENE ST2 FR-LSH OUTERSHEATH
a) Nominal thickness of outer sheath mm.
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL
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713 DIAMETERS
a) Diameter of insulated conductor mm.
b) Cable diameter under armour mm.
c) Cable diameter over armour mm.
d) Overall diameter of cable mm.
714 Tolerance on overall diameter (£) mm
7.15 Minimum bending radius x O.D.
7.16 Safe pulling force kg.
717 Weight of cable kg./km
a) Weight of conductor MT./km
b) Weight of XLPE insulation MT./km
c) Weight of PVC (Inner Sheath & Fillers) kg./km
d) Maximum resistivity of GS formed wire kg./km
e) Weight of PVC/Polyethylene (Outer Sheath & Fillers) kg./km
718 Dimension of drum mm.
719 Shipping weight kg
7.20 Cable marking on outer sheath
) For single core cables, the continuous current rating shall be furnished separately for armour earthed at one end and
at both ends.
NAME OF VENDOR

REV.

NAME SIGNATURE DATE SEAL
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1.0 TECHNICAL REQUIREMENTS

1.1 Technical requirements for HT XLPE POWER CABLES shall be as indicated in this section, in addition to those
specified in Section | & Datasheet-A.

2.0 CODES & STANDARDS

2.1 The design, material, construction, manufacture, inspection, testing and performance of HT XLPE POWER
CABLES shall conform to the latest revision of relevant standards and codes of practices mentioned in Data Sheet -
A.

2.2 In case of conflict between the applicable reference standard and this specification, this specification shall govern.

3.0 QUALITY ASSURANCE REQUIREMENTS

3.1 Bidder shall confirm compliance with the Standard Quality Plan as attached with the specification without any
deviations. At contract stage, the successful bidder shall submit the same QP for BHEL/ ultimate customer’s
approval. In case bidder has reference QP agreed with ultimate customer, same can be submitted for specific
project after award of contract for BHEL/ultimate customer’s approval. There shall be no commercial implication to
BHEL on account of minor changes in QP during contract stage.

3.2 All materials shall be procured, manufactured, inspected and tested by vendor/ sub-vendor as per approved Quality
Plan.

3.3 Type testing requirements, routine / acceptance testing and special testing requirements shall be as per Annexure —
A to QP. Charges for all these tests for all the equipment & components shall be deemed to be included in the bid
price (except UV Radiation & Hydraulic Stability test).

3.4 The charges of UV Radiation test & Hydrolytic Stability test (if applicable) shall be reimbursed extra at actual
against original money receipt of Govt. Lab. (CPRI/ ERDA etc.).

3.5 Cost of cables consumed for testing shall be to bidder’s account.

4.0 Packing

4.1 Cables shall be supplied in non-returnable drums. Material of cable drums shall be as specified in Datasheet-A.

4.2 In case of wooden drums, all wooden parts shall be manufactured from seasoned wood treated with copper
napthenates / zinc napthenates (refer IS: 401). Dimensions of wooden drums shall be as per IS 10418. All ferrous
parts shall be treated with suitable rust protective finish or coating to avoid rusting during transit and storage. BIS
certification mark shall be stamped on each cable drum. Over the cables polyethylene sheet shall be wrapped and
then sealed properly.

4.3 In case of Steel drums, New or practically new cable drums made of steel and painted with epoxy resin paint are to

be used. Cable ends are carefully protected before packing. Over the cables polyethylene sheet shall be wrapped
and then sealed properly. For Typical details of Steel drums, Annexure-B to Section-II, may be referred by the bidder.
Bidder may modify, to choose appropriate dimensions of steel drums to suite various sizes/weight/ lengths of HT
XLPE POWER CABLES. BIS certification mark shall be stamped on each cable drum.




ik

nifr

DOCUMENT TITLE

TECHNICAL SPECIFICATION FOR HT
XLPE POWER CABLES

SPECIFICATION NO. PE-TS-434-507-E001

VOLUME I

SECTION Il

REVISION 00 DATE: 29.05.2019

SHEET -

QUALITY PLAN




TH-E/0T-d-TVO-T10-S0:0N IVINHOA
uM SV uNu NINNTOD NI AJLINTAT TTVHS D4IN *dHD *TILVIIdONddV SV NOLLVILIHAAA'SSANLIA M WHOIMAJ:d “DdINN ‘HIATTIINS NIVIN:D “HATTIINSHIHN LD VAINVIVIN-
'NOLLVINIWNDO0A VO NI HATTddNS A9 GIANTONI ATTVLINASSE J9 TIVHS «0» NWNTOD YAAND (MDIL. HLIM GATIIINAG ‘SAHO0TH: ~aNaTDTT

T1Jo [ 28eq
]
|
SULIOW 121 SLLLICHI S0
] AT MOBINUBII | I3INjoRINURW laamaepnuew 1ad se
AousgRA | A | A A aijddng SAV JdIN SAV JdIN Jad sy 1ad sy Auan VN 1521 20umydanoe [y ¢
[ Pis jnuELl uonIpuca
7oVl L o A0 punoduro) pig Jnuem punoduwog %001 %001 Aquap VN 3ae10}g 1] JI2YS €
P [, o -—-op-- SAav OdLN Sav DdIN %001 %001 AJuap YN apen fadAy 7 uonensut
SHOUNOS 10§
| agA0¥ddY ¥d SE0¥N0S punoduwon
A 0K -0p- | ANIOVANNYIN | THAOQHddY ¥THNLOVANNYW %001 --0p-- Ayuap VIN DT AdTX | ¥0'1
s
Juu e
d --0p-- £19 SI €19 SI - Bd sy Apap VA Auansisay g
Iopusa (arqeordde
pasordde I9pUBA I
| il MO | sampgnuep panoidde sampegnuepy - %001 ApaA YIN e [ | poinddop | EO'1
bt || o d -0p- 7805 SI 7806 SI - -op- Ajuay YN Aiansisay ‘g
oL P ( 21qeorjdde
== A Jnuepy Sav JdIN SAV DdIN - | guw sad sy Aquapn Y apein) T s8)
SHOUNOS Suumouiny
QIAOHddY ¥T SEOUNOS 10} poi
=i |l A WD | ANIOVINNVI | IAQNdY ¥TMNLOVAONYIN S %001 Kquap VI ooy ‘| | wnumungy | 201
s
Iquuz 2[qed
) i O --op- 7805 SI 7805 S1 = Iad sy 191 VI fpansisay ¢
s = A -0p-— Sav 2dIN SAVOdIN - —op- —op=- YN SpBIG) T lojanpuoa
SADUNOS 10 por
AIAOUddY ¥H SEDUNOS Wnungy
£ i A D0 | ANIOVANNYIN | dFAOHddY dTANLOVANNYIN i %001 Kjuap YIN RN | 101
SUI)| IN0 JYSN0ag [RLI2IEM MEY [

"DdLN £q [eaoidde 105 193ys JUAWASIOPUS JO UOISSIWIGNS JO ST Y 18 PALHWGNS 3q [[BYS [RUJBLL MBI J0 $30100S (£
30U 10 S53ULM 1O UOHRIILIIA Dd [N J0J PAYNUap! ST 31 Iaylaym mo[aq pajesawnua sade)s 40 (v 1ad 58 pagnuapt Sp109a1 joquod Ajjenb |[e WEUIEL 0] J2IMORINLURW 3[qE) (7
I2quInu yajeq 10 Jaquunu WNIp 3[qea [BUY aU) 0} 3[qE3IRL 3¢ P[ROYS "0 10] /YdTEq [BLISJBW MEI '2°1 S3[qRD PAYSIUL O] S[ELIATEMT MEJ JO UOTIE[AI -00 MOUS 01 SPJ0J2I UIBIUIRL 0] J2IMOBINURL S[qR.) (| SUONINISH]

6 8 L 9 g v £ e 1
suonemdo
1RO SULION N /D W £ ON
pi023y aoueydanay JUALINDOCT I9UIIAJTY }991D JO Wneng) yoous joadL] |. sse[) SIMNSUMNIBIBY) Juauoduwiosy 8
= ATEVY SI-#0-11 0L dN AI'TVA
71 40 aded (NOILVOIJIDAdS

AVMTY.L WV IAIA o TVOINHDAL DdLN ANV (AM EEOLAM £6)

V{ﬂ_\.% HONIS LINHANT 00-ATY Z¥0 11-18d 860 SEHAOD OL ONIANYOANOD) JTdVD STH:A
ASCEMIATY | -5 300 -666:0000 ON 'do | NVTId ALITVNO GIVANVLS | ¥IMOd IH ~wol [ SFgha] |




W EVO - IVO-10-SD:ON IVINMOA
w8V Ny NINNTOD NI AATINGAL TTVHS DdIN *dHD ‘TLVIHdOUAdY SY NOLLVOTAHAAA'SSANLIM: M WHOAHAd d 'DAIN:N ‘HATTAdNS NIVI:D ‘WA Tdd ASATAN T VAN VI

"NOLLYINAWNDOA VO NI HATTddNS A9 @IAATONIT ATTVIINASSH A8 TTVHS « @y NIWNTOD HAANN (MOTL. HEIM GATATINGG] ‘SOHODTH - aONTDA'T

Tl jozo8eq
|
a2y flo=s --0p-- ~0p-- --0p-- = --0p- Ayd ‘Aug | uopeBuOlI B §'0 €
s
123ys FHTTR-TT1 5]
= - --0p-- BIBC] JNURpY 1200 BIRC] JnURpN - nd sy e ‘Aug UOISUAWIC] ¢ (ajqeardde
10puaA pasosdde sy) adej,
A A --0p-- IRINJIRINUBY 10puaA paroidde sainormuEy %001 %001 A VI PR 1 =sokiod | gy
e
PIS guuw Lju a[qen satpadoid
o ) --0p-- alqes 1ad sy ‘PIs guwi a[qes sad sy = 1ad sy YOI 7 23] VIN Ayd 3 uL)
aL1
A A a1ddng EL9 ST E19 81 %001 Auap VI Anansisay ¢ -
. 51104
pIs 1addon
LR Ayananpuog
il ~-op-- SaV OdIN Sav OdIN 2 nd sy nsea VN uoIsuIWIC] 7 YSiH
§301N08 akonaarg) 0
A LA p —op— | pororddy DdiIN saoinos parouddy OdIN %001 %001 Aguap YIN ayepy o | 20m saddop
SUONBPUIWILIONL
JnuBux UOLRPUILIIO)AL uonIpu0d 28RI01g
Ao | --0p-—- punoduo) Jnuew punodwoyy %001 %001 Ausp YIN /TIRYS €
Al A --0p-- SAVOdIN SAVIdIN %001 %001 --op-- VIN Auansisay 'z | punoduion
S22In0s Funanpuo)
Ao | —op—- | peanddy DdIN sa0mos parosddy DdIN %001 %001 Ajuap VA MW | RS | st
= || --0p-- SaV OdIN SOV OdIN = --0p-- Auap VA apein /adif 7
qieays
$30.In0s suuon 13Uy 107
LY | aFAOVddV ¥d §a0IN0S JaInpEyNUEW punaduwioy)
= A aiddng | ANIOVINNYIN | GFAONdY FTANLOVAINYIN = Iod s Auap VI e OAd | S01
6 8 L 9 g 3 £ z i
suonesadn)
+( JRULO{ SULON N /D W » ON
pioaay sourdasoy JUIWNDO(T 9UAIIY Y234 JO wnjuend) Ho3yn Jo adA . SSB[D) SONSLIJIRIRY juauodiuoy 5
= AFAMNY SI#0-11 ‘OL dN AI'TVA
$ 7] 107 g (NOILYOIAIDAdS
%4#&{34«.& NV ESIA il W TVIINHOAL DdLN ANV (AM €€ 00 AT £E)
T AT — 00-ATY zpo | T17Hed 860L SEFHAOD OL ONIWNYOINOD) J719VO STdd
AH GAMIIATY -S -300 -666-0000 ON 'dOD NVId ALI'TVNO QAVANV.LS JIMOd LH -]




TH- 014 IVO-10-SOON LYIWHOA
wii SV uNy NIWNTOD NI AALINTAT TTVHS OdIN :dHD “TLYIMdOUIdY SY NOLLYIIIHAAA'SSAN.LIM: M WHOIHA L d DdIN:N HATTIdNS NIVIAED UATTdINSHAHN LD VAINVININ-
"NOLLYINTWNDOM VO NI HATTddNS AS GIANTONI ATTVIINASSH 38 TTIVHS o0 NWNTOD ¥AANA DTL, HITA QHIALINAGT SEHODT « = ANADTT

Tl Jo g o8eq
|
= =2 -0p-- SAV DdIN SAV DdIN s --0p-- SeI YIN 1AAWRICT UM T
SHHOLVDS B
WO 9344 yora jo 8
® HLOOWS . SHHOLIVYOS WO¥d uagajdues Sumei(]
x| ¥20 99 ATNOHS | AT % HIOOWS 38 TTNOHS - sugQ [ENSIA YN sIuy 20BHNS | UM | 10T
HONIUSI] IAK)S 29 §8I001] qd
= = -0p—- --0p-- ~-0p-- 2 ~-0p-- SEIN N gStuL 3584ING 7
el W00 --0p-- --0p-- i --0p-- SEON W UOISUBUIIC | w38 | €11
Jnueu
wnip ALS ANNVIA pIs JuaunEan
| wognod | A | A 202 ATAVD ‘ALS ANNVIAL ATEVD - JNUBLI 2[R Liclie] N AN JUY T
_ wnicy
| i M --0p-- 81F01SI 8101 SI = PIS Jnuepy sl I UOISUSLIIC] ' | uapoom | ZI'L |
aqeandde
'PIS e SY) [BUMN iy
o s Rfele) Sav JdIN SV DdIN 1od sy ApoA YIN SAL T 2l
== --0p-- Sav OdILN 8S VB4 01801 SI/SAY DdIN i3 —-0p-- wayy VIN xapuy wikxg ‘g
yaeg
e = A0 1£8¢ SI 1£85 SI = |/ ajdums suQ wayy YN ANpigeIs [PUUSYL ‘b
[
SULIOU 121 SuLIou Suuou
1 MOBINURIL | I3IMABINURW Tamjomgnuen Jad se
AU | A | A A0 L£8S SI pIepues Jup punodwoy 1ad sy dad sy Apuap YN 3531 aoumdaoos [y £
iole}
A | A SAY DdIN SAY DdIN %001 %001 oA YIN apmigy /odi] T
$201IN0S St YAy 107
QHAOUdY I S324n0s 19IMOBIUER punoduoo
A | A M0 | MNLOVAONVIN | ddAQUddY ¥RINIOVANNYIN %001 1ad sy Ajrap VI DRI OAd | 01T
DLI SL6E SL6E ST 1ad se s1s3
= A aiddng SL6E SI SLBE SI - g1 10d 5 Apmp VI soumdanse 1y ¢
SL6E SI
¥ IH9HS VIVd 10 / 2718
AIAOHY SL6E SI® LIIHS y2ea woxy
] = ¥O0 JdIN V.LYJd QIAQNddY Dd.IN s adures | SeA YN YOI T | ( yyquondde
AJuo $32IN0S pis ) \u:__.f
S228101] AIA0EddY ¥4 §221N0S Jjuw ajqea pauLo.g
sig| A | A AO0 | ANIOVANNVIN | dFA0¥ddY ¥HENIOVANNYIN %001 iad sy Aguiap VIN BN ' /1M PAS | 601
6 ] L 9 5 t £ 4 [
suonezady
JEULIOf SuLoN N /D W ¥ oN
Eouum aoueidanay JUINOO(] AU 39342 JO wnuend) Noaya Jo adAy, SSB|D) SONSUAIRIEYD) uanodwoy s
AFAVY SI¥0-I1 ‘OL dN AI'TVA
7] Jo ¢ 9%eg (NOILYOIAIOHAdS
AVMTV WVHNIA 021 ALva TVOINHOAL DdLN ANV (A EEOLAM £6)
\‘,v R R 00-ATd zvo | I"¥Bd 860L SI'HAOD OL ONINIOINOD) 19V STdd
A8 GEMAIAT S 300 6660000 ON d0 | NVId ALITVAO QIVANVLS | ¥IMOd LH -usy




H-E/H1- L IVO-T0-SOON LVINHOL
w8V uNw NIWNTOD NI ASLINAAT TTYHS DdIN :dHD ‘ALYRIdO¥ddY SY NOLLVOLTHAAA'SSAN LIM: M IWHOANHA A d ‘DdINN ‘HWATTIANS NIVI:D ‘MATTdd NS ATEN LI VAN VI IA-
"NOILVINAWAD0A VO NI 4ATTddNS X9 ATANTONT ATTVLINASSH 38 TTVHS o NIWATOD AANN (MOIL, HLIM GALILINAAT ‘SOH0DT« ~aNTDAT

C1Jo padeq
| pua wopog _
3 doy azIs
iog woyy yoeajo
uae] aq 03 unag/apdues
stodumg | - | -- d --0p-- I1 Med -860L SI 11 MBd -860L SI - aup Yooy o] 19§ 1001 '€
%Z padxa
o110 A)IRAQ
PUE %01 pasxs %C Pafxa
g d 10U [[BYS 2100 01 10u ANEAQ PUR %0 Paadxa —op-- AURAQ)
- - --0p-- J0 AjIatnuasag 10U [[BYS 2100 JO ANUDINUAIIT - SN b'19) 7 KU2Iua0aT ‘¢
=l =2 MO0 Sav 2dIN Sav DdIN 5= -0p-- SEaj ifs] SSADIIYL T
papusad st Arsosod o POOWS 2Q PMOYS UOISIOXT oo _
uonEnsuy
‘aag snp
2§ HonEROSuy
7 uealo Ajqriajaid aq pInoYS BIIR UOISNIIXA UONRNSU] e
A £€/61 103 ,, Sumo ‘132108
sed /uino A1p ,, % AMI[ 01 dn Buuno weas Buuno o715 yaea 1039npUaD)
B8 / Bunna L1p,, aq (eys $21qe 10) SULMD Jo POIAIAL 30 §umag uoIsnIxa
- d -0 anbiuya2y uotsnaxa aydin £q 5q pnoys uorsnIx - / ajdues aug) [ensiA VIA ySImy 308pmg | ubnemady || EG'E
sav
= = d --0p-- OdIN /0E18SI SAV Dd.LN/OE 1851 = --0p-- SEAN p:fe] SIURISISIY (T 'L
iz = d —0p-- s ~rOps = --op-- [BNSIA YN ystug aoepang g
Fuipuens
Injonpuod Fuump
Buipjam / afexeaig
= Jome | W -0p-- 0E18SI 0€18 81 = ~-0p-- Auzp VI PUELS JO SPI0IY ¢
sl =l d Hpe —op-- -op-- = --op-- [BnSIA VA A®[ Jo voRAI
1030NpUo;)
= - 4 --Op-- —op-- --0p-— - --0p-- SBaN VIA JO uoIsuAuI ¢
= = d —-0p— —op— --0p-- - --0p- seay VIN UM JOBI(T T Suiptens
- - d -0p— SAV DdIN Sav OdIN b --op-—- SEAN YN SUIM JO "ON °[ [3unpung | zo'g
Ll [ (' d =EOR- 0P~ --0p-- --0p-- --0p-- 23N [ 153, BurEauuy ‘g
—op~ | A | A d —-op-- —-op-- --0p-- --0p-- --op-- qoay i) 159 BUIddBIM ‘b
2z1S yora azis
Jo uniag [oea Jjod
(g0 g'oN Jajdures | mpag/ajdures
I8 1319 A A d o0 DEIS SI 0EI8 SI gy g yaap hife) 159) QIsua], ‘¢
6 8 L o S ¥ £ | 4 I
suoneado)
L | SuoN N/ W » ON
pi093y soumdaoay JUILINOO(T 39U 310942 Jo WMUENg) 399y Jo adA 1, SSB[D SOHSHIDORIEY ) wanoduwon) IS
) HAMVH SI-F0-IT ‘OLdN AI'TVA
; Z1 o oy (NOTLYOI410ddS
A AvmIvL HIA O TVYOINHDAL DdIN ANV (AT EEOL AN £E)
\.._m, HONIS LICACINI 00-ATY Zb0 IT-1Bd 860L ST'HAOD OL DNINYOAINOD) HT14dVD STdd
§ GIMAIATY S -300 -666-0000 ON 'dD | NVId ALITVNO QUVANVLS | ¥AMOd IH -l (BFghs)




H-E4/01-d-1VO-10-SO:ON LVIWHOA
wMi 8V uNiu NWN'TOD NT XJLINSAT TIVHS DdIN ' dHD ‘TLVIHdOHddY SV NOLLVOITHIA A'SSANLIM M WHOAHTd:d DAINN "MATTIINS NTVIA:D HATTdINS/ATAALIVAINVIN I -
‘NOLLYINIWNDOU VO NI HAI'TddNS A9 AQIANTIONI ATTVIINASST A9 TIVHS .0 NIWATOD HAANN WMDIL, HIIM GAATINGAT ‘SO0 T . “ANEDTT

C1Jo G a3eq
[ 01 ur papeo| Ajqeiayud 3q [[BGS punodwos STH4 JAd
_ (wonmor10ads i N Jad
§y) ‘pannumad jou yIways Inno uo Fuumeday panuwad
e 1| —Op | 10U oy molg ‘seponed jwng ‘akg ysig Capdung = %001 [E0SIA YA USIUG 30BgNG °| | @eays ang | 80'z
IS
yoeajo g
upag/adures
= = o d --op-- SAV DdIN o un ‘SEapN YIN Buunouie 1340 Biy §
(uoneow1oads SN 1ad 5v) M patiio] / 3l
INOUIE Je1] 0 94,6 UBY) S53] 2q 10U [[BYS ol a1m Inoure
40 peoj Sunjeaiq oy, ‘axm pauwoy UM "S°D) JO 0B1INS
jutol anour uo parjdde ag [®ys jured you uy -anm
PAULIOY / anm mowe Jo SuIpl 1940 /19A0 sso1s ou ag
IBYS 21943 79 20RdS 1M PIULIO) IM INOWE BUO paasxa
JOU [BYS SAIIM POULIO] / sanm  Imowe  uaamjaq ded Fuunoue Jo Lyeng)
ez m2 | IO | ML %06 29 [[RYs Funnout Jo 38u13A00 o eam A 22 %001 ‘SBAp VI % 98eA0]) |
i = d ¥20 11 Hed -860£ SI 1T MBd -B60L ST - —-op-- [BNSIA YIN A®[ jo uondalic] ¢
(srquotddy
= - d =0p-- ) —-op- - —-op-- ‘SEapN VI duns / sanm go oN'g sy
- — d --0p-- ~-0p-- --0p-- - --0p-- SBAN YN uolswwWyy | | ) Suunouny | 10z
pEays
- - d =-0p-- --0p-—- -—-0p-- - ==0p-- SBA N J2UUT 19A0 BI(T'§
azis
yoeajo§
upag/aqdues
-2 £ d --0p-~ SAav OdIN SAV DdLN L auQ SEAJ VA SSAWIAIY L7
™ = d --0p-- --0p—- ~op== = --0p- ENStA YN 00T | yeays Jeuu] | 9oz
2402
i £ d --0p~- SAv 2dIN SAV OdIN b --0p-- SEaN Y dn pref 1240 vig
~0p—- PI§ Fnuepy ‘PIS Jnuepy o= --0p-- SEAN Y qpius A7 ¢
= = d --0p-- —-0p-- -0p- == --0p-- [ENSTA VI AB[ Jo Uondall(] ¢
= el --0p-- 11 HBd -860L SI 111ed -860L SI = --0p-- [BnSIA VIA 20UAND3s 3107y 7 dn Suike | 5oz
adey
- | - d --0p-- --0p-— --0p-- = --0p-- [ENSIA MD | uomBOynuapI alo))
dejaao
] M d --0p-- —0p--- --0p-- - --0p-= seapy b0 uonesipdde ade| ¢
| d -=0p-- -0p-- ~0p-- - --0p-- SEIN D adey Jo "op T
azis
yorajo g
uiyag/a|dures Furde,
_| =4 i d 20 SAVIdIN SAV OdIN = aug Yo :16] SSouyaIy, | faddoy | pog
11 0l 6 8 L 9 [5 ¥ £ T [
_ % suoneiadn) r
N P N =0 U0, SULION N/D W » ON
Sqmuay |7 o .Lg pIosay sourjdasay JUIWND0C] 3dUdIaY 1290 JO wnyueng) ¥29yd jo adf SB[ SORISHAoRIEY ) Juauoduony 1S
.a..n. ! 41,.«. = AZEVY SI-v0-11 ‘0L 4N AI'TVA
» = 7] dog a8eg (NOILYOI4108dS f
[ogpt ﬂm.._— P AVMTVL IA Tl TVOINHOAL DdIN ANV (AM eEOL AN £5)
7 7 s rmms 00-AI zpo | [T7H°d 860L SFAA0D OL ONINYOANOD) dT4YD ST |
AH QIAO¥dAY AH GHIMATATY -5 -300 -666-0000 ‘'ON “dD NVTId ALI'TVNO QAVANVIS AHAMOd LH -wayg
oY

e, e




TH-EA/01-d-IVO-10-SOON LYIWHO0J
wMu SV uNu NIWNTOD NI AJLINIAL TTYHS D4IN :dHD ‘ALYTHIOUddV SV NOLLVOITHAAA'SSAN LIA: M WHOTHAd:d “DdINN “HATTIANS NIVIN:D ‘HIITddNSATHN L) VAN VIV

"NOLLYINTND0M VO NI HATTddNS A9 QIANTONI ATTVIINASST 48 TTVHS o0 NIWNTOD HEANN MOTL, HLIM GALATINIGT ‘SGHODEH ~aNIDAT

T1Jo 9 a8eq
h_
|811
M M d A e, Lid ] e e [EnsSip 2] UOHEIYNUAP] 3107 "€
1148 -860L
S I A —-0p-- | SI/8Av OdIN 11 MBd -860L SI / SV DdIN —-0p-- TENSIA (o) 3103 jo Swie 7
mHed -860L Jlqen
S1 Jo uejd Surdwes 1od se paysiuay jo (1)
M M d 2 --0p-- Sav OdIN SAV DdIN sa]qes Jo azis 3 adAj yoeg 'SBapy YN SIqeD 0O [ | uomannsuod | E0'E
sisa] aanmdanay | g0
4
230U 1YY
/Ku0 3fqed
pauaaIng |l
oy ] M | M d r --op- SAV DdIN IT4ed -860L S1/ SAV DdIN %001 %001 ‘1991 p:19) IBIRYDSICE FIME] €
Fa 20URISISAY
Jjou Jajay M M d Yl -=0p-- Sav Dd.IN 11 Hed -860L ST/ SOV DdIN %001 %001 19319 L] 10janpuos)'z
ET
T R1H{iTER) ameadiug) wooi 18 sisa],
Jj0u 13139 M M d A 8L Sav OdIN [T Hed -860L SI / SAV DdLN %001 %001 19315 AD 1591 9T8IOA YBIH | aunnoy | 0 g
"uonoadsut [eury Jo Sw 9y} 18 payLaA aq 0] SuesmSuy D J 1N Wolj 2ouema[ 183] adA | foe
SI[AE) PAYSIUL] ]
3|qi[aput 7p 2[qI3a] aq [[BYS UL
¥ oW w Conewone ‘aarssarford ag eys Funuud
10 Swissoquig ‘pajunid Io passoquia aq 0] ST IAAW AU Furjew
| [ d —-0p-- | AJaa3 Ie SIajaw up 9[qed Jo yFus) jo Funyrw Eruanbag - paua] (g [ENSIA YW [erouanbag ‘g
‘(arqrjapur
% 9[q133] 3q |[eys Suppew) ST, pom () apuss
adeioA (i) azis aqed (€) M-860L SI (7) 19qunu wug
10 raquing gaeg([) :21ges jo yFua| Jmeuwr ¢ £19A2 1B
= = d ==0p-- | 1peays 10 uo pajund Jo passoquia aq [[Rys Sumolng - %001 [ensip YN Ajienb Suissoquuy ‘¢
eaYs
- - < --0p-- -~0p-- --0p-- - -—0p-- sBap F o) 1IN0 JO SSADPIY],
1peays
s i d --0p-- SAY DdLN Sav DdIN oy ~-op-- SBIN YN 1IN0 A0 BI(] ‘¢
3718
yoea jo §
myag/adumes
= = d ifelo] SAY Dd.LN Sav OdIN - aup [BASIA VIN [iBays Jo Inojon'z
‘poOUIaW uonans AQ Japnoxa
It 01 6 8 L 9 S v £ {4 [
suoneiadp)
N | 2] W + jeuLO{ suoN N /D W ® ON
pioday 2oue1danoy JUAWNDO(T A9UIID]DY }93yd JO Wueng) Noayp jo adAp, S5B[D) SO1SLISIORIBY Juauodwo IS
e Jrve SIH0-11 0L dN dI'TVA
égm\\h.wg 71 40Q g (NOILVOIAIOAdS
UVMTVL 1A b0t ALV TVIINHEDAL DdIN ANV (A EE OL AM £E)
1§’ HONIS LirEaNT 00-ATH zvo | [1748d 860L SIFHAOD OL DNINIOANOD) 419vVO STdd

A"

OIMEIATY

-S -300 -666-0000 'ON 'dD

NVTId ALI'TVAO QAVANVLS

JIdMOd IH - W)

(B&es] |




TH-EV/0-IVO- 10-SDON IVINEOA
wMu SV uNw NWNTOD NI ASLINTAL TTYHS OdIN ‘dHD ‘ALVIIdO¥ddY SV NOLLVIIIHAAASSANLIM: M WHOAHAL d ‘DAINN HATTANS NIVIN:D U1 TddISMHTEA L VAN VI
‘NOLLVINAWNDOQ VO NI HATTddNS A9 QXANTONT ATTVLINASST A8 TIVHS o0 NWNTOD ¥AANA (MDIL,. HLIM GALILINAGT ‘SAHOOTH . —aNIDTT

T1Jo L 9%eq
159)
Furddeim
w15,
a[isua |, 10§
102 'ON
| giad se
PAMAIADI
5q 0} 1o
Inavjnuew B [1-Med-860L
10 WD SI jo urjd Sutjdums 1od se
uodaisay, MM d » 1S3 0EI8 SI 0£18 SI $21q® Jo o715 % 2dA) yoeg Yaap d0 1531 SUBL'Z ()
MM d P --0p-- --0p-- --0p-- --0p-- 19919 0 1S3, oUmSISNY | ojnpuoy | €0'g
$19919p
Mo M d » --op-—- =-0p-- =-op-- --op-- [BNSIA p:f0] Wwoxj WopaaLy' [
MM d 2 s A= --op-- --0p-- Yoapy E: (@) I8 EOLSIupNY O]
duneoy) aury
MM d 2 ~-op— --op-- —op ~-0p- Yy A0 Jo Ayuuopiur -6
Huneod
M M d 2 --op-- --0p-- -=0p-- --0p-- SBIN o] QUE7 JO SRR
M M d A -op-- -op-- —op— —-op-- 9493 :19) 159) 2OUBISISIY 'L
M M d P --0p-- -=0p-- i —op-—- Yas g: (o] 3531 durddespy, o
sonm (AU0 Sanm punog
Pv/sdims | M [ M| d 2 --op-- —-0p—- —-op-- --0p-- yaapy ¥0 10} ) 3893 UOISIO G
ponm | M | M| d A | —op- —~0p-—- --0p-- ~—-0p-- oI o) 1591 uoneSuoL
pazIuRA[RD) o W d 2 . SLBE SI SL6E SI —0p-- Joa @) 1S9 afisua] €
| 1oy AItM PatLoy
a[qeardde MM d 2 i —0p— —-0p-- -op-- Y23 0] {S1M JOON T ‘SaIm
Se 1531 THed -860L PAULIO
gD 51 jo ueqd Surpdums 12d se JSa1m (m)
M M d A 153, SaV 2d.LN [1-860LS1 /SAV DdLN 89190 Jo 2715 7 adf) yoeg SEIN §:®) SUOISUSWICT | nouly | g0'g
( ajqeardde
sy) depoao
%07 dejiaso M uoIsuauIp
M m d p| 0P | UIAL/SAY DdIN %0T de[19A0 U /SAY DdLN —op- Aug AD | aup j ade saddory
M M d A --0p-- -op- -op- -op- [BnsiA YN An0j03 feays Joudy ‘9
SSaNAIR
M | M| d » --0p-- -0p—- --0p-- -op- seapy hie) yeays fauuy ¢
1118 -860L
S1 3o ueqd Surdumes 1od se Eays
M M d 2 pifele] Sav Od.LN SAV DdIN S3[qe2 JO 2715 7 adA) yorg [ENSIA YN INN0JO IRO[0T)
I (114 6 8 L 9 < |4 £ C [
_ _ 7 suonRId()
N_|LD W as jeuLoq SULION, N/D W 2 ON
SHIBISY Lo “Aduady paooay saumdanoy JUSWNOO(] 3V 393 JO Wnueng) }2ayo Jo adK |, SSB[D) SOLSLIAIRIRG D) juauoduoy) IS
5 2C 22 arvd SI-#0-I1 ‘OL 4N AITVA
r\m\x\%ﬁuﬁ_ Z1 10/ (NOLLYOI1D8dS
. P%Béh A g TYOINHDAL DdIN ANV (AM EEOL AM £5)
\x& S 00-ATY zpg | 17HEd 860L SIHAOD OL ONIWYOINOD) dTdVD STyd
L AH QIMITATY -S -300 -666-0000 "ON 'dD NVTd ALI'TVNO QAVANYLS AHIMOd LH -"ma)f




TH-E4/H1-d TVO-10-SO'ON LYIWHO4L
uMu SV uNu NWNTOD NI AJLINIAT TTVHS DdIN *{dHO ‘TLYIIdOYddY SY NOLLVOITHIA ASSANLIA: M WHOAHAd d ‘DOdINN ‘HATTddNS NIVIA:D “HATTddNSAANA L VANV

'NOLLVINAWNDO0A VO NI HAI'TddNS A AIANTONT ATTVIINASSH 38 TIVHS s NWNTOD HAAND (MOIL. HLIM GAIHLINAA] ‘SOHODTH ~aNADT T
T1Jo g 33ed
SJZIS palago [[e Jo Jof igays Jno  uo
MM d A -—op-- --op-- --0p- PaIayo yaea Jo ajdums aug wayy AD ANIqEIS [RULDY], £
11 d-860L
§1 jo ued Surpdures 1od se amjeIadins) wool
e Mo A —-op-- —op-- —-0p-- $9[qE2 JO 2715 7 2dAy yorg 30919 A2 1& 1591 2BRY0A UBTH 9
Auo ajqes
pauaaig 1531
a04 M M d M --op-—- --op-- --0p-- --0p-- PIg p:fe) IBIBYISI(T [BIMR] 'S
I1 HEd-860L (poyaw AJ1ATISISaI
g1 o ueqd Furdumes 1ad se N[O A ) F0URISISII
M | m| d 2 --0p-- --0p-- =-0p-- 59[qeD Jo a71s 7 adA) yorg 1919 ko] uonemsyy f
( Butady 1011e) Rays
218D 12110 79 UOHEMSUI
€ gniap Jo 3eaiq 1 uoneduo]2
Q0N 1219y M M d A AL 11ed-860L ST 11 Hed-860L SI £ 30N 112y Y23 gife] 7 8uans apsuag. ¢
(Buiade
210Jaq) WpEAYS
0S|y 12100 3 UONB[NSUT
£ Jo 3B2lq B UonRAUO[
MON 1332y M M d pl ITed-860L SI 1T ME4-860L 51 “~0p-- YN (0] % [Suans opisua] 7
(A1)
Feays DAd co'c
[iBays 3 uonensur | 3y UONB[MSU]
MM d A --0p-- SAV OdIN 11 3ed-860L SI ® SAV DdLN -0p-—- SEIN }:0) Jo ssawjary | HdTX
“op-- M 2ol o= IS --0p- --0p-- -0p-—- =-0p-- a3 D 1597 Surddeay ¢
11 o1 6 8 L ) 1 L g [4 |
7 * suonelado
N 2 W 0 LALISDE SULION NJ/O W » oN
SRR ______Aouady p1023Y ouedanay JUINIOC] DU 2942 JO wnjueng) Joayo Jo adA sse[D) SONSUAORIEY uauoduwo) IS
e T, L= v SI-v0-L1 ‘OLdN dITYA
2 Z1 0§ 9Beg (NOLLVOIAIDAdS
AVMTVL A .. - TYOINHOAL OdIN ANV (AM EEOLAM €F)
Al [1-112d 860L SI:HA0D OL DNIWJOANOD) HTHVD ST
4] HONIS LINM=HANI zvo
8 X8 camaTATY S 300 -666-0000 ON'dD | NV'Id ALITVNO QUVANVLS | ¥aMOd LH -woy [Bgghs)




LA 4-IVO-10-SOON IVINHOA
WM SV uNu NIWNTOD NI ATLINAAT TTVHS DdIN (dHD “TLVIHdOHddV SV NOLLVIIINAAASSAN LI M WHOAHTd d ‘D dINN HALTIANS NIVIN:D HATTddNSAHTHNLIVANN VI~
‘NOLLVINAWND0A VO NI HATTddNS A8 AEANTONT ATTVLINASSHE 38 TIVHS o0 NWNTOD YIAN . MDIL, HLIM GAIIIINTO] 'SCHODAN. -“ANTDTAT

T1Jo 6 93eq
AieAn
947 PIAINI 0] 9 Aomuadng
M M d M --0p- | 10U AM[BAQ) PUB 940 P2230Xa JoU [[RYS 2102 JO A1a1NUa2aT --0p-- -=0p-- ‘SBAp b 1D JUDUAIMSEIN T
_ UM PALLIOY/ UM “S'E) JO 29uLNS 21IM PALLIOY
juiol mouue uo pardde aq [eys jured you uz anm JANOULE 2ANNIISUOD
POULIOY / 3N INOULE JO SUIPHI I9A0 /1A0 §501) OU  3q 0M] LIMIG
[[BYS 21943 79 398dS a11M PIULIOJ /AIM INOULIE U0 PI9IXa | 3ZIS 4ora ded *afena0d
10U [[BYS S2IM PIULIOY / Sanm Inomwm waamlaqg def | jo qSug| 2715 [IBD INOuIe 9109
M M d M -op-- YL %06 29 [[BYs SULNOULE JO 33RIAA00 JO BAR ‘WI Eeia ) JomBud[ SUQ | SBI B [RNSIA g Jo souanbag |
‘papiunad Aqraput 7 Aqr8a[ aq |[eys
101 IeAYS Sunjlew 2 aui w ‘opewomne ‘alssaiford
121no uo aq [eys Junuud 1o Fussoquy Cpajund 1o
Sutneday P3SS0QUI3 3Q 0] SI 131201 2U0 AI9A3 @ S1:99W
‘panurad ur 2ages jo wpdus| jo Funrew [enuanbag (g
1au (31qy=pu
OH Mmo[g] % 2191391 2q [Bys Sunjew) ST, PIOM
*sajoned (5) apeif a8eiop (v) 2215 2Aqe) (€) 11-860L
jwng e ST (Z) sequnu wnig 1o soqunu yoesg(]) 271§ (Joea
‘akq ysiq oA | :3[qea Jo Iua 129 ¢ A19A3 18 ([JRIYS 13N0 J0 yi8us) 2215 YIBa JuatRImseaw g8uaj
‘ajdustg M M d A IsaL uo pajund 10 passoquis aq [eys Sumofog (v up Jo pSus| auQ | sea % [ENSIA AD ¥ UsIuL] a0BpINg ¢ |
(g-%103512) apeId adejjon 1ad azis 2[qEd pajajdmog uo
M M d 2 e i ) EHBd TEEQ9 DHI B SAV DAIN | Jo apoadsan aydwes aug uayn D 159) AiqemIe ] 7 |
Mol M| d p --0p-- --op-- 8¢ Ued 01801 SI/SAV DdIN =-0p-- wayy pife] Xapuy usBAx() 11
Igays 12no
U0 1521 UONRISUST
MM d A --op-- SAY OdIN. [-$SL09 D1 ® SAV Dd.IN =-0p-- wagy) D sed proy |
SAZIS P3IALJO [[2 JO 10] e2YS 1IN0 1o
M M| d » --op- SAV DdLN EPSTCAINLSY & SAV DdIN PRIaQJ0 1283 10 Jjdures sugy wayy i) 1591 Asusp axows 6
Apuo 1T Hed-BA0L
UOTRNSUI S1 70 uepd Surjdures sod se uorRjnoUL
AdTX 104 M M d Pl UD0 1T HE4-860L SI 11 Ued-360L SI $9[qR Jo 2715 79 2dA1 yoeg e ;18] 103383 196 10H ‘8
6 8 L 9 S L4 £ T I
suoneado
Jeunog SULON N/O W » oN
pI023y |, 2oumydasoy JUIWNOOC] IDUMIFNY 393D JO wnjueng) y2aya Jo adA g, SSE[D) SONSHAORIBLD) 1auodmoy) S
-t ATANVY SI-¥0-11 ‘OL dN AI'TVA
= Z1 306 3Bed (NOILVOI41DddS
AVATVLNVIDIA - N TYOINHOHL DdIN ANV (A €€ OL AM £€)
S — 00-ATd zpo | 117Bd 860L SFHAOD OL DNINIOANOD) da1davD STYA
AH GIMTIATY 'S 300 -666-0000 ON'd0 | NV'Id ALITVNO QUVANVLS | ¥AMOd IH -wo| (BEgls]




TH-E4/01-d-TVO-10-50'ON LYWHOA
uMu 8V uNy NWNTOD NI AJLINTAL TTVHS DdIN {dHD ‘ALVIHJOUddY SV NOLLVIITIIAA'SSANLIM: A WHOAHAd:d ‘DdINN ‘HATTLANS NIVIA:D AT TIINS TR LD VAN VI
‘NOLLVINIWNOO0A VO NI HATTddNS AS QAANTONI ATTVIINASST 38 TTVHS o0 NWNTOD HAANN ,MOLL: HLIM GALINIAL ‘STHODAN . ~ONTIAT

Z1Jo Q1 °8eq

“BII)IID 3duedadoy p Sundweg 40y 71 Jo I H[ 35ed uo ajqe) 1353y | (¢

"SISeq %00T UO JBpJO 3511} Y] 10J S9|ed UO SIS33 DUIIN0I SSIUFIM OS|e ||IM DdLN "uomdadsul |eul

J0 3wl 3yl 38 DdIN Ag payiaA aq 03 94e Hodal 159 [BUISIUI J2INJDRINURW JO 1S9) DURNOY -:'SA0IMO [eucibay /25ua)
23es0d10) ybnoiys 3sed ay3 ul sajqed A3I1ddNS LON FAVH OHM 131iddns / siainpoejnuew jo ased ug (q)z
"SISEq %(Q0T UO PassauliM aq [|IM S3|Ged | H J2U0

' s319e2 A £°E€ /MIEE PUB AN £°E /AN 6'T U0 Siseq 3|dwes 9%QT U0 S9|ged UO SIS93 SUIIN0J SSSUIIM 0SB [[IM DdLN "uoidadsul
[BUY JO BWI3 3Yl 18 DdIN Ag pauusA aq 03 aie podal 1S8] [Bulajul JaIN1dejNUBRW JO 1S3 SUNNOY -: SAJIYQ |euoibay
/a1ua) ajeiodio) ybnoayj 3sed ayj ul sajqed paiddns aaey oym Jaijddns / siainoeinuew jo ased uy (2) | (z

( yozeq/ sidwes suo 3q ||eys ajdwes 3533 buisbe Jo wniuenb ) DdLN AQ pamaiAsl 3G ||IM
yodal 3593 3y} @ 3593 Bursbe 3o Auled (M Jainidejnuew B|qed uay) “4sa) Buiebe Jno BuiAied Jou S| Jaineinuew punodwod
83Ul JI "PamaiAi Bq 03 S| Jainjoejnuew punodwiod Jo podad 3s9) ‘ 3593 buieby 1no BujAuled s| Jainjoenuew punodwod aul Ji | (1

ISIJON
u
A Al d p 420 9[qIs1A aq [eys Suleag %001 %001 [BNSIA YIN Buieag DAIN | ousagnuapp | 10y
‘s|reu
1., Aq panoos sdes 1aqqui /AL S[qEULYS DY (IM
paeas Apadoxd aq [(eys s3[qea Jo Spua A ylog (£) 19400
Joo1d 131BM (M P2I3A0D 3 [[BYS JaKE| 3jqRD JSOW 1qno
- = d 2 MO0 | 3yl pue wnup ay1 Jo aoepns Ay (z) 11 WBJ-860L SI (1) %001 %001 [BOSLA VIN Suimag | Fupjorg 4
1 6 8 i 9 < b € z i
suonedo
TR0 SULON N/O W ® oN
SyIBWY pr09ay , Pouedaooy JUIWNIOL] 2OUIIIFN] 323y JO wWmuens) yooyo Jo adA SSB[D SONSLIBIORIBYD) Juauoduiny ‘8
s 22 (. | SI-FO-LL 0L dN AI'TYA
g Z1 300] 8 (NOILVOIAIDAdS
POV AVMTVL IA . AVIINHOAL OdIN ANV (AM EEOLAM €8)
00- IT-Wed 860L SIHAOD OL DNINYOINOD) HTdVO STdd
—v7 HONIS LIFAUN] 0-AHd 2P0 >
01 A8 GIMTIATY -S -300 -666-0000 ON 'd0 | NVTId ALITVNO GUVANVLS AHMOd IH -wol [ Rgen] |




PH-E01-d-IVO-10-SO:0ON LYIWNHOA A, .o
#Mu SV uNu NWATOO NEASLINI G TTVHS OdIN :dHD ‘ALVINdOUddV SY NOILYILIHAAA'SSANLIM: M WHOTHA:d ‘DAINN YATTIANS NIVIN:D ‘HATTddNSAIAN L VAN VI
"NOILYINIWNDO0A VO NI HAITddNS A8 AAANTONT ATTVIINASST 38 TTVHS o NIWATOD FAANN ,MOLLy HLIM QHIATINAGT ‘SAHODME . aNADTT

uo 3nd 2q |m a2dAy /ozis

T1Jo 11 93eq
=INE N e]
e “OdLN @] J==w jou
Aq passaujim 24 |jeys 3593 siy) ‘ST 4ad se | op yaiym adAy/
1591 buiabe uo Ind aq |im 9dA} /azis Jejnoiued | az1s Jo 9sed Uf uodas
'Dd1LN Aq passauym a2q |jjeys 1591 adA| au jo (piepuels wueAsjRl
1s93 SIYL "SI JueAsjal Jad se aq [|eys swuiou Ul pa3edipul S9N[BA WNWIUIW 343 uey)
soueldenay ‘uonebuolg B yibuans ajsual 2J0W 9q pjnoys SaN|eA |eull) SouUeij0]
J10j pa1sa] aq ||eys so|dwes ay) spiem Jany 06ST - /+ ulyim 3q pnoys ( Buiabe
* [I- 860 SI 4od se 1531 Buiebe uo ind aq aiojeq ) uonebuo|g B YIbusns 3|Isus |
[IIM ‘eualLD 3y3 18w SABRY UDIYM paJayo so|qen 520140 1o sanjeA asayl 'JdiN Ag paidedoe
‘SI 42d se 3s3) Buiebe | jo adAy sad uonensul 347X Jo Sjdwes T 'sinoy [euoibay / ajus) | Jodai 3se| adA L By ul pauoHUBLL SNjeA

G 10J 207 -/+200€T JO 2imeiadwa) 18 UsAC Jie

ajeiodio) ybnoiyy

Buipuodsaii0d yym paledwod aq ||im

12y} jo ojdwies T uayj | u pabe oq |leys sajdwes sy *(0'S ASY £00Z/E9 B3 1sed ay3 uj sa|ged sanjea ay] “(buiebe aiojeq) uonebuo|g
159] Buibe pajeisj@doe -5 SYI 'ou uoneynads SYI Jajad) 159) buisbe | ayj 1saW Yoiym paiddns aaey oym g yibuails ajisua) 10) paisa) aq
ul Juawaiinbal sy 193w p=jesaj@20e uo Jnd aq ||Im ‘el 2y) 18w adAy /sezis | senddng /siainioejnuely | [[eysS 30| PRS0 BY3 Ui 3jged Jo adA) /azis
10U Op sejduies @yl ased uf | SAey ydIYm sazis Jo Jno adAy /ezis sad 9jdwes 1 Jo ased uj JO 8sed ur AlsAe woy ST JueAsial Jad se ssjduies
2ysinbasaid sauaiedxs
syiewsy ainpasoud Bunsa | uonIpuod Iainpenuep BLI2ILD
BLINLL) ddurydadoy » Sundumeg
2JUBWIoJU0D O 23edIHSD -D0D R
‘1ead 1Y) “aofew :yW ‘Joulw I ‘piepuess jueld leusajul s Jainjoejnuew ajqed -qiLs
4NNVW 378V “Ia4n3dejnuew 3jqed Jo spi0dal j013ued  Ayjenb 14D 4e9ys ejep panoidde DdIN :SAV DdIN | :ANIDIT
[ 0l 6 8 L 9 3 v £ z e
suoneiadg)
N A=25d5, _ «( BULOq SULION N /D W ) ON
SHIRUINY \W O N pioasy |, soumdadoy JUALINIO(] FOUIIY ¥2aya jo wnueng) ¥2ayo Jo adA T SSBID) SOLSUMNORIBYY) wauoduio) S
e AHHIVY SI-v0-11 ‘OL dN AI'TVA
\k\wﬁé ZL 1] e (NOLLYOI4IDAdS
3 UYMTVL WVENIA A e TYIINHDIL DdIN ANV (A €EEOLAM EE)
_ Q, 00- 1I-4ed 860L SIHA0D OL DNIWI0ANOD) HT9VD STdd
A} HONIS LINIACNI AT Z¥0 N
4! A QIMTIATA S 300 6660000 ON'dD | NVId ALITVNO QIVANVLS | ¥IMOd 1H -wo (BEghs)




TH-€/01-d-TVO-T0-SO:ON LYWHOA
uMu BY uNu NIWNTOD NI AJLINAGT TIVHS DdIN {dHD ‘TLVIMdONddV SV NOLLVIIIHHAA'SSANLIM: A IWHOSHAd:d *DdIN:N ‘VATTIANS NIVIALD AT TddOSATHN L) VAN YININ-
"NOILVINAWND0d ¥O NI ¥ATTddNS AT GIANTONI XTTVIINASST I8 TTIVHS @ NWNTOD YIANN MOLL: HITM GAMLINAAT ‘STHOIIH ~ANTIFT

Z1Jo 71 98ed

BLI2YLID
Jd1IN a3 393w jou SI0LY0
Aq passaupm aq jjeys 3523 siyL ‘ST sad se | op yaym adhy [euoibay / aijua)

1s9) Buiebe uo Ind aq [m 2dAy / 9zis Jejnoiped | /oz1s Jo 9sed ur | ajesodiod ybnoiy ised

BUSJID | BY) Ul S3|9ed Q3TTddNS

SI jueaajas jad se DdIN Aq passaupm pue AU} J=aw 1ON JAYH OHM
-= 1s2) Buibe uo 3nd aq |jIm ‘euR1D Y] JBW ARy yoiym adAy/ | 1ayddng /siainipeinuepy
UdIym sazis |je Jo no adAy /sazis 1ad sidwes 1 | =zs Jo ased uf JO 3sB2 U

IT 6 8 L 9 1 F £ 4 i
suonesd
1BULIO,] SULION N./D W - oN
SYIRLLIAY] pioasy | | ssumdasoy JUSLWINDO(] 20Uy 22y JO wnjueng) Fosyo Joadi SSRID SOTISUIRIIRIRY) uanoduioy) s
[T Poss. . Iq % SI-P0-11 ‘OL d[1 AI'TVA

5 o - VD ARATVY
4y % : ZI 7] v (NOILLYOI41DadS
XL © |\ AYMTVL IA TVOINHOAL DdLN ANV (AM g€ OL AN £6)

I CI-¥0-TI - d1vd
AU ons Liraant 00-AT¥ zpo | 11H¥d 860L SI:HA0D OL DNINYOINOD) dT8VD STdd

9 Ad AH QIMEATATE -S -300 -666-0000 'ON 'd0 | NVId ALI'TVNO MIVANVLS AFAMOd LH - w3




dlva

VIS ANVANOO SHOANIA/SH3Adig
JUNLYNOIS
JNVN
YOAN3A p3aaig SYVINDILNVd 13Hg
J9VLS 1OVHINOD 1V a3aid3d 39 TT1IM HOIHM 1INIOd A10H ¥3WO0LSNJ:dHO YOAN3A 9ns -€ YOAN3AT 13Hg - YIAIAMIA A ¥ISSANLIM M ¥IWHOHY3d :d  ANIO3T
‘@ISO TONT dVO O V-FUNXINNY ¥343 ‘S1STL IdAL 40 1SITHOH (v)
-'S31ON
S)s9 [eou1093 (v-210N 4039%)
paospusl _ | | 2 -op- -op- -op- # odwes 8 [eaisAud a0
dVO 0] Y-ainxauuy Jojoy #
s)sa) adA) L uooadsul [eutd| o
1 oL 6 8 L 9 S 14 € z I
Al M| d MOIHO
ay4003d 40 NHON INIWNOOa MO3IHO| 4O AOHL3INW MO3IHO ‘ON
SHIVINTY AONIOV| L1VINYOA JONV.Ld300V ESNESEEEL] E[ONINEINE] /3dAL o) OILSIHILOVHVHONOILYYIJO/ININOJNOD| 1S
111 IANTOA NOI103Ss $8|qed Jemod 341X LH * W3LI WILSAS L 40 L 133HS
S319v0O ¥3IMOd  ‘F1LILNO 0¥ 'L003-L05-666-dD-Id HIANNN *JOAN3IA
Id1X LH Y04 "03dS 'HO3L 11vOI4103dS NV1d ALITYNO /d3aaig
SIENAN NO [ NV1d ALITVNDO QYVANV LS
¥3INOLSNO

1003-20G-¥Ey-SL-3d

1LVO14103dS

Sd1S NLvd1lvd MIAN 008 X €

‘31111 103rodd




PROJECT TITLE: 3X800MW PATRATU STPS SPECIFICATION

CUSTOMER: NTPC LIMITED | pro jECT NUMBER: PE-TS-434-507-E001

ANNEXURE-A TO

SPECIFICATION

QAP BIDDER/VENDOR: S(LJJAL'TY PLAN NUMBER : 0000-999-QOE-S-042, TITLE: TECH. SPEC. FOR HT
XLPE POWER CABLES
SYSTEM ITEM: HT XLPE POWER CABLES DOC. NO.

TYPE/ ACCEPTANCE/ ROUTINE TEST REQUIREMENTS
A. Type Test Conduction:
1. Tests for which “T" is indicated in the ‘Test Conduction Required As’ column below shall be conducted as Type Test.
2. Sampling:
a) Type test to be conducted on 1 drum for every 10 drums or less of each type and size of cable/ lot.
b) Electrical tests to be conducted on one drum of every size & voltage grade of cables.
c) FRLS test & Flammability Test to be conducted on every size & voltage grade of cables. Sampling quantity as per
appendix -D of IS 7098-2, D2.2.

B. Acceptance Test Conduction:

1. Tests for which “A” is indicated in the ‘Test Conduction Required As’ column below shall be conducted as Acceptance
tests.

2. Sampling:
a) Acceptance tests shall be as per 1 drum for every 10 drums or less of each type and size of cable/ lot.
b) FRLS test & Flammability Test to be conducted on every size & voltage grade of cables. Sampling quantity as per appendix
-D of IS 7098-2, D2.2.
C. Routine Test Conduction:

1. Tests for which “R” is indicated in the ‘Test Conduction Required As’ column below shall be conducted as Routine tests.

2. Sampling: Routine tests shall be conducted on 100% cable drums.

S.No. | TEST APPLICABLE FOR TEST REFERENCE REMARKS
CONDUCTION | STANDARD
REQUIRED AS
1.0 Tests for Conductor
l. Annealing test For copper conductor only T,A IS10810 Pt1 Internal in
process Test
Report to be
furnished for
acceptance
test
Il. Tensile test For aluminium conductor only TA IS 10810 Pt 2
(Not applicable for compacted
circular or shaped conductor)
M. Wrapping test For aluminium conductor only T,A IS 10810 Pt 3
(Not applicable for compacted
circular or shaped conductor)
Iv. Resistance test For Al/Cu T,AR IS 10810 Pt5
BHEL PARTICULARS BIDDER/ VENDOR
NAME
SIGNATURE

DATE BIDDER’S / VENDORS COMPANY SEAL




ANNEXURE-A TO

CUSTOMER: NTPC LIMITED

PROJECT

PROJECT TITLE: 3X800MW PATRATU STPS

SPECIFICATION
NUMBER: PE-TS-434-507-E001

QAP

BIDDER/VENDOR:

RO

QUALITY PLAN NUMBER : 0000-999-QOE-S-042,

SPECIFICATION
TITLE: TECH. SPEC. FOR HT
XLPE POWER CABLES

SYSTEM ITEM: HT XLPE POWER CABLES DOC. NO.
S.No. | TEST APPLICABLE FOR TEST REFERENCE REMARKS
CONDUCTION | STANDARD
REQUIRED AS
2.0 Tests for Armour Wires/Strips
l. Measurement of dimensions Applicable for Aluminium wire & TA IS 10810 Pt 36
GS wire/Strip
Il. Tensile test Applicable for Aluminium wire & T,A IS 10810 Pt 37
GS wire/Strip
Il Elongation at break test Applicable for GS wire/Strip only T,A IS 10810 Pt 37
V. Torsion test For GS round wire only TA IS 10810 Pt 38
V. Winding test For GS strip only T,A IS 10810 Pt 39
VI. Resistivity test Applicable for Aluminium wire & T,A IS 10810 Pt 42
GS wire
VII. Uniformity of Zinc coating test For G. S. wires/Strip only T,A IS 10810 Pt 40
VIIL. Mass of Zinc coating test For G. S. wires/Strip only T,A IS 10810 Pt 41
IX. Wrapping Test For Aluminium wires only T,A IS 10810 Pt 3
3.0 Physical Tests for XLPE
Insulation & PVC sheath
Test for thickness & Eccentricity | Applicable for XLPE insulation, T, A IS 10810 Pt 6
HRPVC inner sheath & For
HRPVC inner/outer sheath only
Il. Tensile strength and elongation | Applicable for XLPE insulation &
test at break For HRPVC inner/outer sheath
only
() Before ageing T,A IS 10810 Pt 7
(b) After ageing T,A IS 10810 Pt 7
M. Ageing in air oven Applicable for XLPE insulation & T IS 10810 Pt 11
For HRPVC inner/outer sheath
only
Iv. Loss of mass in air oven test For HRPVC inner/outer sheath T IS 10810 Pt 10
only
V. Hot deformation test For HRPVC inner/outer sheath T IS 10810 Pt 15
only
VI. Heat shock test For HRPVC inner/outer sheath T IS 10810 Pt 14
only
VII. Shrinkage test For XLPE insulation & For T IS 10810 Pt 12
HRPVC inner/outer sheath only
VIIL. Thermal stability test For HRPVC inner/outer sheath T IS 10810 Pt 60
only
IX. Hot set test For XLPE insulation only T,A 1S 10810 Pt 30
X. Water absorption (gravimetric) | For XLPE insulation only T IS 10810 Pt 33
test
XI. Degree of cross-linking For XLPE insulation only T IS 7098-Il

BHEL

PARTICULARS

BIDDER/ VENDOR

NAME

SIGNATURE

DATE

BIDDER’S / VENDORS COMPANY SEAL




ANNEXURE-A TO

CUSTOMER: NTPC LIMITED

PROJECT

PROJECT TITLE: 3X800MW PATRATU STPS

SPECIFICATION
NUMBER: PE-TS-434-507-E001

QAP

BIDDER/VENDOR:

RO

QUALITY PLAN NUMBER : 0000-999-QOE-S-042,

SPECIFICATION
TITLE: TECH. SPEC. FOR HT
XLPE POWER CABLES

SYSTEM ITEM: HT XLPE POWER CABLES DOC. NO.
S.No. | TEST APPLICABLE FOR TEST REFERENCE REMARKS
CONDUCTION | STANDARD
REQUIRED AS
4.0 Tests On Extruded Semi-
conducting Screen
l. Test for Strippability Applicable for Semi-conducting T IS 7098-II Not applicable
Strippable screen since iLis
bonded type
Il. Volume Resistivity Applicable for Semi-conducting T IS 7098-Il
Strippable screen
Il Test for cross linking A IS 7098-Il
5.0 Improved _Fire performance
(FR-LSH) Tests
l. Oxygen index test For inner/outer sheath only T,A IS 10810 Pt58/ | Sample shall
ASTMD 2863 be as per IS
7098,Part 2
Il. Smoke density test For inner/outer sheath only T,A ASTMD 2843
M. Acid gas generation test For inner/outer sheath only T,A IS 10810 Pt 59/
|[EC-754-1
Iv. Temperature Index Test For inner/outer sheath only TA IS 10810 Pt 64/
ASTMD 2863
6.0 Flammability Tests
l. Flammability test for bunched For complete cable TA IEC-60332 (Part-
cables 3)
Il. Flammability test for single cable | For complete cable TA IEC:60332 Part-1
. Swedish chimney test For complete cable A SEN SS 424 1475
(Class F3)
V. Flammability test For complete cable A IEEE: 60383
7.0 Electrical Tests
l. High Voltage Test For complete cable T,AR IS 10810 Pt 45
Il. Insulation Resistance Test For complete cable TA IS 10810 Pt 43
(Volume resistivity method)
M. Partial discharge test (shall be TAR IS 10810 Pt 46
carried out on full drum length)
Iv. Bending Test followed by Partial T IS 10810 Pt 50
Discharge test
V. Dielectric Power Factor Test T IS 10810 Pt 48
(i) As a function of voltage
(i) As a function of temperature
VI Heat Cycle Test T IS 10810 Pt 49
VII. Impulse Withstand Test T IS 10810 Pt 47
VIIL. Thermal ageing test For complete cable T IS 7098-Il
IX. | Flammability Test For HRPVC sheathed cable T IS 10810 Pt 53
BHEL PARTICULARS BIDDER/ VENDOR
NAME
SIGNATURE
DATE BIDDER'S / VENDORS COMPANY SEAL




CLAUSE NO.

TECHNICAL REQUIREMENTS

i
NTPC

10.

11.

12.

Type Test
Conductor

Resistance test

For Armour Wires / Formed Wires
Measurement of Dimensions
Tensile Test

Elongation test
Torsion test

Wrapping test

Resistance test

Mass & uniformity of Zinc Coating
tests

Adhesion test
For XLPE insulation & PVC Sheath
Test for thickness

Tensile strength and elongation test
before ageing and after ageing

Ageing in air oven

Loss of mass test

Remarks

For round wires only

For GS wires/formed wires only.

For GS wires/formed wires only

For PVC outer sheath only.




CLAUSE NO.

i
NTPC

5.02.00

TECHNICAL REQUIREMENTS
S. No Type Test Remarks
13. Hot deformation test For PVC outer sheath only.
14. Heat shock test For PVC outer sheath only
15. Shrinkage test
16. Thermal stability test For PVC outer sheath only
17. Hot set test For XLPE insulation only
18. Water absorption test For XLPE insulation only
19. Oxygen index test For PVC outer sheath only
20. Smoke density test For PVC outer sheath only
21. Acid gas generation test For PVC outer sheath only
22 Flammability test as per IEC-332 For completed cable only

Part-3 (Category -B)

The following type tests shall be carried out on each type (voltage grade) & size of the cable:

S.No. Type Test For all cables

1. Insulation resistance test (Volume Resistivity method)
2. High voltage test

For cables of 19/33kV, 11/11KV & 6.6/6.6KV Grade only.

3. Partial discharge test

4. Bending test

5. Dielectric power factor test

a) As a function of voltage
b) As a function of temperature
6. Heating cycle test

7. Impulse withstand test

Indicative list of tests/ checks, Routine and Acceptance tests shall be as per Quality

Assurance & Inspection table of H.T. Cables enclosed.
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STEEL DRUM DRAWING (TYPICAL)
ANNEXURE-C TO SECTION-II
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