Marketing & Registered office : 301,
‘ APAR INDUSTRIES LIMITED e Csomtar,
w / \ PA R CONDUCTORS DIVISON RC Dutt Road, Vadodara, Gujarat,India
Tomorrow's solutions today 390 007.

CLIENT : BIHAR STATE POWER TRANSMISSION COMPANY LTD.
CONTRACTOR : APAR INDUSTRIES LIMITED

PROJECT : Supply contract for design, f o, testing at # o's works and dalivery of equipment’s required for Re-conductroring work of 06
Nos. 132kV Transmission Line with HTLS equivalent o ACSR Panther Conductor : (i) 132 KV Motihari (DMTCL) Bettiah DCDS T/L (ii) 132 KV Musahari-
Sitamarhi DCDS T/L (iii) 132 KV Motipur-Motihari DCSS T/L (iv) 132 KV Supaul -Nirmali DCSS T/L (v) 132 KV Supaul -Phulparas DCSS T/L (vi) 132 KV

Phulparas - Nirmali DCSS T/L on turnkey basis under special assistance to states for capital investment for 2023-24 against NIT No. 18/PR/BSPTCL/2023.

NOA No. : 14-Trans/Misc/P41/33/2023 Dated: 22.09.2023 & 15-Trans/Misc/P1/33/2023 Dated: 22.09.2023

GUARANTEED TECHNICAL PARTICULARS OF “ACCC HTLS" (EQUIVALENT TO PANTHER) ”

CONDUCTOR

For Span 233 meters

sl Description Unit Value guaranteed by the Bidder

1 Name of Manufacturer APAR INDUSTRIES LTD

2 Address of Manufacturer INDIA

3 Name of the conductor ACCC CASABLANCA

4 Construction of conductor/ Designation of conductor as per An.AL12/4.25mm (TW) +
IEC:61089 An.Al. 8/4.06mm (TW) +

composite core 1/7.11 mm (R)
5 Particulars of Raw Material
5.1  Outer Layers
a) Type of conductor strand. 1350 O-tempered aluminum as per
ASTM B233, ASTM B 609

b) Chemical composition of CNPIPR OV E D
; Al ) — —— % 99.50 (min,
i?) Si MW*O“WWMW““"“W” % 0.10 (r(nax))
i) Fe the TESPONM for correctness d”\‘ m&mb % 0.40 (max)
M Cu supplied as per specification % 0.04 (max)
v) Ti+Va % 0.02 (max)
:;) ;‘r" Electrical Superinie: ng Engmeer B gg:: z::;
viil) Cr ; (Pidhning and _Engmeenng) . 0.01 (max)
52 el Bihar State Power Transmission Company Limited '
a) Mﬂﬁaﬁf @%T 208““ Bhawan, Patna-80002 1 Hybrid carbon and glass fiber composite
&*‘éﬁ core as per ASTM B987
b) (&mical compositioh of core
) — -
i) —— % R
iv) — % R
v) — % "
vi) — %
6 Outer Aluminium / Aluminium Alloy Strand after Stranding
6.1 Number of outer layers Nos. 2
6.2 Diameter Layer 1 / Layer 2
a) Nominal mm 4.06mm (TW) / 4.25mm (TW)
b) Maximum mm 4.10mm (TW) / 4.29mm (TW)
) Minimum mm 4.02mm (TW) / 4.21mm (TW)
6.3 Minimum Breaking load of strand
a) Before stranding KN 0.777 / 0.851
b) After stranding KN 0.738 / 0.809
6.4 Resistance of Im length of strand at 20 deg. C Ohm 0.002156 / 0.001965
7 Inner core strands/inner core after stranding
7.1 Number of layers in inner core No 1
7.2 Diameter
a) Nominal
b) Maximum " o
) Minimum o re
7.3 Minimum Breaking load of strand/Core o 7.0
a) Before stranding
b) After stranding KN 8.0
KN 85.0

R o




7.4 Min. no. of twists which a single strand shall withstand during torsion Nos. Not Applicable
test for a length equal to 100times dia of wire after stranding.
8 Complete conductor
8.1  UTS of Conductor KN 100.4
8.2  Lay ratio of conductor (As per ASTM B857 ) Maximum  Minimum
a) 1% layer (outer most layer) 13 10
b) 2nd Layer 16 10
c) 3rd Layer
d) 4th Layer
8.3  Maximum permissible conductor temperature for continuous Deg C 180
operation
8.4  Maximum permissible conductor temperature for short term operation Deg C 200
8.5  Permissible duration of above short term operation Minutes 30
8.6  Maximum length of conductor that can be offered as single length KM 2.5
8.7  DC resistance of conductor at 20°C Ohm/km 0.1024
8.8  AC resistance at maximum continuous operating temperature Ohm/km 0.16863
corresponding to specified maximum operating current
(minimum 1050 A under maximum ambient conditions and zero wind
as per Technical Specification)at180°C(as per TS)
8.9 Details of Creep characteristic for conductor enclosed (as per Yes/No Yes
Technical Specification)
8.1  Sag Tension Calculation (233m Span)
8.10.1 Sag Tension Calculation enclosed Yes/No Yes
8.10.2 Sag & fension at 32 deg. C & no wind Meters & KN 2.90 / 19.212
8.10.3 Sag & tension at 32 deg. C & full wind Meters & KN 3.69 / 24.403
8.10.4 Sag & tension at 05 deg. C & 2/3™ wind Meters & KN 2.65/ 27.570
8.10.5 Sag & tension at 65 deg. C & no wind Meters & KN 3.25 /17.145
8.10.6 Sag & fension at 150 deg. C & no wind Meters & KN Meters & KN 3.34 /16.668
8.10.7 Sag & tension at maximum operafing temperature 180 deg. C & no  Meters & KN 3.37 / 16.506
wind
8.10.8 Sag & tension at emergency temperature & no wind Meters & KN 3.40 / 16.394
8.11  Tolerance on standard length of conductor % + 5%
8.12  Direction of lay for outside layer Right Hand
8.13  Linear mass of the Conductor
a) Standard Kg/Km 834.4
b) Minimum Kg/Km 822
c) Maximum Kg/Km 847
8.14  Standard length of conductor KM 2.4
9.00 Drum is as per specification Yes/No Yes
10.0  Accessories as per specification/standards Yes/No Yes

Date: 03.10.2023

{Signature).........ccceervveriienn.
Place: (Printed Name) - S.K. AGARWAL
(Designation) - Sr. Vice President (Marketing)

(Common Seal).........cccoveveererennnn supplied
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APAR INDUSTRIES LIMITED Markefing & Registered offics : 301,
A P A R Panorama Complex,
L CONDUCTORS DIVISON RC Dutt Road, Yadodara, Gujarat,India
Tomorrow's solutions today 390 007.
CLIENT : BIHAR STATE POWER TRANSMISSION COMPANY LTD.

CONTRACTOR : APAR INDUSTRIES LIMITED

PROJECT : Supply for design, F , testing at af 's works and delivery of equip s required for R ductroring work of 06
Nos. 132kV Transmission Line with HTLS equivalent to ACSR Panther Conductor : (i) 132 KV Motihari (DMTCL)- Bettiah DCDS T/L (ii) 132 KV Musahari-
Sitamarhi DCDS T/L (iii) 132 KV Motipur-Motihari DCSS T/L (iv) 132 KV Supaul -Nirmali DCSS T/L (v) 132 KV Supaul -Phulparas DCSS T/L (vi) 132 KV

Phulparas - Nirmali DCSS T/L on turnkey basis under special assistance to states for capital investment for 2023-24 against NIT No. 18/PR/BSPTCL/2023.

NOA No. : 14-Trans/Misc/P-1/33/2023 Dated: 22.09.2023 & 15-Trans/Misc/P-1/33/2023 Dated: 22.09.2023

GUARANTEED TECHNICAL PARTICULARS OF “ACCC HTLS" (EQUIVALENT TO PANTHER) "

CONDUCTOR

For Span 305 meters

sl Description Unit Value guaranteed by the Bidder

1 Name of Manufacturer APAR INDUSTRIES LTD

2 Address of Manufacturer INDIA

3 Name of the conductor ACCC CASABLANCA

4 Construction of conductor/ Designation of conductor as per An.Al.12/4.25mm (TW) +
IEC:61089 An.Al. 8/4.06mm (TW) +

composite core 1/7.11 mm (R)
5 Particulars of Raw Material
51 Outer Layers
a) Type of conductor strand. 1350 O-+tempered aluminum as per
ASTM B233, ASTM B 609

b) Chemical composition of Conductor strand .

i) Al % 99.50 (min)
i) si _A__P_E_R__Q_\LE_D_ % 0.10 (max)
iii) Fe io the condiion that you are not not absotved of % 0.40 (max)
V) Cu s“mblede ity for comectness of the materials % 0.04 (max)
v) Ti+Va supp'lﬁd ak per sr acification % 0.02 (max)
vi) Mn % 0.01 (max)
vii) Zr % 0.01 (max)
o »,I.;: :rcm Electrical S ing Engineer % 0.01 (max)
(Planning and Engineering) ilod _ I
a) Material of core har State Power Transmission Company Hybnfi carbon and glass fiber
V.dyu i Bhawan, Patna .800021 composite core as per ASTM B987
b) Chemical compositign of core N
i) — | %
ii) — n g0 023 % -
i) —— % -
iv) — % -
vl— %
vi) — %
6 Outer Aluminium / Aluminium Alloy Strand after Stranding
6.1 Number of outer layers Nos. 2
6.2 Diameter Layer 1 / Layer 2
a) Nominal mm 4.06mm (TW) / 4.25mm (TW)
b) Maximum mm 4.10mm (TW) / 4.29mm (TW)
c) Minimum mm 4.02mm (TW) / 4.21mm (TW)
6.3 Minimum Breaking load of strand
a) Before stranding KN 0.777 / 0.851
b) After stranding KN 0.738 / 0.809
6.4 Resistance of 1m length of strand at 20 deg. C Ohm 0.002156 / 0.001965
7 Inner core strands/inner core affer stranding
7.1 Number of layers in inner core No 1
7.2 Diameter
a) Nominal mm YAl
b) Maximum mm 7.16
c) Minimum mm 7.06
7.3 Minimum Breaking load of strand/Core
a) Before siranding KN 85.0

b) After stranding KN 85.0




74 Min. no. of twists which a single strand shall withstand during torsion Nos. Not Applicable
test for a length equal to 100times dia of wire after stranding.
8 Complete conductor o~ 100.4
8.1  UTS of Conductor . -
8.2  Lay ratio of conductor (As per ASTM B857 ) Maximum  Minimum
a) 1 layer (outer most layer) 13 0
b) 2nd Layer 16 10
c) 3rd Layer
d) 4th Layer
8.3 Maximum permissible conductor temperature for continuous Deg C 180
operation
8.4  Maximum permissible conductor temperature for short term operation Deg C 200
8.5  Permissible duration of above short term operation Minutes 30
8.6  Maximum length of conductor that can be offered as single length KM 2.5
8.7  DC resistance of conductor at 20°C Ohm/km 0.1024
8.8  AC resistance at maximum continuous operating temperature Ohm/km 0.16863
corresponding to specified maximum operating current
(minimum 1050 A under maximum ambient conditions and zero wind
as per Technical Specification)at180°C(as per TS)
8.9 Details of Creep characteristic for conductor enclosed (as per Yes/No Yes
Technical Specification)
8.1  Sag Tension Calculation (305m Span)
8.10.1 Sag Tension Calculation enclosed Yes/No Yes
8.10.2 Sag & fension at 32 deg. C & no wind Meters & KN 4,33 / 22.030
8.10.3 Sag & tension at 32 deg. C & full wind Meters & KN 5.45 / 28.407
8.10.4 Sag & fension at 05 deg. C & 2/3" wind Meters & KN 4.47 / 28.017
8.10.5 Sag & tension at 65 deg. C & no wind Meters & KN 5.36 /17.811
8.10.6 Sag & fension at 150 deg. C & no wind Meters & KN Meters & KN 5.49 /17.383
8.10.7 Sag & fension at maximum operating temperature 180 deg. C & no  Meters & KN 5.54 /17.238
wind
8.10.8 Sag & tension at emergency temperature & no wind Meters & KN 5.57 /17.137
8.11 Tolerance on standard length of conductor % + 5%
8.12  Direction of lay for outside layer Right Hand
8.13  Linear mass of the Conductor
a) Standard Kg/Km 834.4
b) Minimum Kg/Km 822
c) Maximum Kg/Km 847
8.14  Standard length of conductor KM 24
9.00 Drum is as per specification Yes/No Yes
10.0  Accessories as per specification/standards Yes/No Yes

Date: 03.10.2023
(Signature)..........cccoevveiruennnn.

Place: (Printed Name) - S.K. AGARWAL
(Designation) - Sr. Vice President (Marketing)
(Common Seal)
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Marketing & Registered office : 301,
P R APAR INDUSTRIES LIMITED kirsos Cotnter,
= A/ \ CONDUCTORS DIVISON RC Dutt Road, Vadodara, Gujarat, india
Tomorrow's solutions today

390 007.
CLIENT : BIHAR STATE POWER TRANSMISSION COMPANY LTD.

CONTRACTOR : APAR INDUSTRIES LIMITED

PROJECT : Supply contract for design, fi , testing at fa 's works and delivery of equl 's required for Re d ing work of 06
Nos. 132kV Transmission Line with HTLS equivalent to ACSR Panther Conductor : (i) 132 KV Motihari (DMTCL)- Bettiah DCDS T/L (ii) 132 KV Musaharl-
Sitamarhi DCDS T/L (iil) 132 KV Motipur-Motihari DCSS T/L (iv) 132 KV Supaul -Nirmali DCSS T/L (v) 132 KV Supaul -Phulparas DCSS T/L (vi) 132 KV

Phulparas - Nirmali DCSS T/L on turnkey basis under special assistance to states for caplital investment for 2023-24 against NIT No. 18/PR/BSPTCL/2023.

NOA No. : 14-Trans/Misc/P1/33/2023 Dated: 22.09.2023 & 15-Trans/Misc/P-1/33/2023 Dated: 22.09.2023

GUARANTEED TECHNICAL PARTICULARS OF “ACCC HTLS" (EQUIVALENT TO PANTHER) "

CONDUCTOR

For Span 365 meters

S| Description Unit Value guaranteed by the Bidder

1 Name of Manufacturer APAR INDUSTRIES LTD

2 Address of Manufacturer INDIA

3 Name of the conductor ACCC CASABLANCA

4 Construction of conductor/ Designation of conductor as per An.Al.12/4.25mm (TW) +
IEC:61089 An.Al. 8/4.06mm (TW) +

composite core 1/7.11 mm (R)
5 Particulars of Raw Material
5.1 Outer Layers

a) Type of conductor strand. 1350 O-tempered aluminum as per
ASTM B233, ASTM B 609
b) Chemical composition of Conductor strand .
i) Al % 99.50 (min)
i) Si % 0.10 (max)
iii) Fe A_EE_R__Q—V—;—D- é 0.40 (max)
V) Cu jiton that you 0.04 (max)
v) Ti+Va w o % for correciness dm ma‘eﬂa& 0.02 (max)
vi) Mn fhe responss -~ gpecification  « 0.01 (max)
supplied a P :
vii) Zr % 0.01 (max)
viii) Cr % 0.01 (max)
5.2 Inner Core X i Engineef
ntanding
a) Material of core E'“Irm'n?f:lg and ngmeeﬂng) Hybrid carbon and glass fiber composite
37 Sﬂt| elaPo| ek Transrission cmnyz 1“‘“ core as per ASTM B987
b) Chemical composition cf °°’V|dyu( Bhewan, Patha-d -2000.
i) — k" %
"— 198 00T 208 . -
i) —— % -
iv) — % R
v) — i % R
vi) — . %
6 Outer Aluminium / Aluminium Alloy Strand after Stranding
6.1 Number of outer layers Nos. 2
6.2 Diameter Layer 1 / Layer 2
a) Nominal mm 4.06mm (TW) / 4.25mm (TW)
b) Maximum mm 4.10mm (TW) / 4.29mm (TW)
) Minimum mm 4.02mm (TW) / 4.21mm (TW)
6.3 Minimum Breaking load of strand
a) Before stranding KN 0.777 / 0.851
b) After stranding KN 0.738 / 0.809
6.4 Resistance of Im length of strand at 20 deg. C Ohm 0.002156 / 0.001965
7 Inner core strands/inner core after stranding
7.1 Number of layers in inner core No 1
7.2 Diameter
a) Nominal mm n
b) Maximum mm 7.16
) Minimum mm 7.06
7.3 Minimum Breaking load of strand/Core
a) Before stranding KN 85.0
b) After stranding KN 85.0
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7.4

8.1
8.2

8.3

8.4

85
8.6

8.7
88

8.9

8.1
8.10.1
8.10.2
8.10.3
8.10.4
8.10.5
8.10.6
8.10.7

8.10.8
8.1
8.12
8.13

8.14
9.00
10.0

Min. no. of twists which a single strand shall withstand during torsion
test for a length equal to 100times dia of wire after stranding.

Complete conductor
UTS of Conductor
Lay ratio of conductor (As per ASTM B857 )

a) 1" layer (outer most layer)

b) 2nd Layer

c) 3rd Layer

d) 4th Layer

Maxi permissibl ductor temperature for continuous
operation

Maximum permissible conductor temperature for short term operation

Permissible duration of above short term operation
Maximum length of conductor that can be offered as single length

DC resistance of conductor at 20°C

AC resistance at maximum continuous operating temperature
corresponding to specified maximum operating current

(minimum 1050 A under maximum ambient conditions and zero wind
as per Technical Specification)at180°C(as per TS)

Details of Creep characteristic for conductor enclosed (as per
Technical Specification)

Sag Tension Calculation (365m Span)

Sag Tension Calculation enclosed

Sag & tension at 32 deg. C & no wind

Sag & tension at 32 deg. C & full wind

Sag & tension at 05 deg. C & 2/3" wind

Sag & tension at 65 deg. C & no wind

Sag & tension at 150 deg. C & no wind Meters & KN

Sag & tension at maximum operating temperature 180 deg. C & no
wind

Sag & tension at emergency temperature & no wind

Tolerance on standard length of conductor

Direction of lay for outside layer

Linear mass of the Conductor

a) Standard

b) Minimum

c) Maximum

Standard length of conductor

Drum is as per specification

Accessories as per specification/standards

Nos Not Applicable
KN 100.4
Maximum  Minimum
13 10
16 10
Deg C 180
Deg C 200
Minutes 30
KM 25
Ohm/km 0.1024
Ohm/km 0.16863
Yes/No Yes
Yes/No Yes
Meters & KN 6.26 / 21.850
Meters & KN 7.58 / 29.286
Mefers & KN 6.32 / 28.400
Meters & KN 7.45 /18.365
Meters & KN 7.61/17.976
Meters & KN 7.67 / 17.841
Meters & KN 7.71/17.750
% + 5%
Right Hand
Kg/Km 8344
Kg/Km 822
Kg/Km 847
KM 2.4
Yes/No Yes
Yes/No Yes

Date: 03.10.2023
(Signature)..........ccceerreeveerennne

Place: (Printed Name) - S.K. AGARWAL
(Designation) - Sr. Vice President (Marketing)
(Common Seal)..........ccvereruenennnn
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CONDUCTORS

= APAR

DOC NO :AIL/MQP/NP-751/01
ISSUE NO N

ISSUE DATE :03.10.2023

REV NO :00

REV DATE :00

STANDARD MANUFACTURING QUALITY PLAN

CLIENT Bihar State Power Transmission Corporation Ltd.
CONTRACTOR APAR INDUSTRIES LIMITED
NOA No. 14-Trans/Misc/P-1/33/2023 Dated: 22.09.2023

& 15-Trans/Misc/P-1/33/2023 Dated: 22.09.2023

Project Name

Supply contract for design, manufacture, testing at manufacture’s works and delivery of
equipment’s required for Reconductoring of 06 Nos. 132kV Transmission lines with
HTLS equivalent to ACSR Panther, NIT No. 18/PR/BSPTCL/2023

Code Name

ACCC CASABLANCA

Size / Construction

An.AlL12/4.25mm (TW) + An. Al. 8/4.06mm (TW) +

Composite core 1/7.11 mm (R)

SECTION: (A) PROCUREMENT OF RAW MATERIALS & INSPECTION:

o

— |

“ 1.0 ALUMINIUM WIRE ROD (Continuously Casted and Rolled)
SR. COMPONENTS / SAMPLING REF. DOCUMENT TESTING REMARKS
NO | OPERATION & DESCRIPTION PLAN AND ACCEPTANCE NORMS AGENCY
OF TEST BASIS
1.1 | Chemical Analysis 1 sample ASTM B 233 Supplier of | Review of records of the contractor at
per heat Silicon = 0.10 max wire rod the time of final inspectio
Iron = 0.40 max APPRO\/ Eb
Copper = 0.04 max L-————-—"""’a';&'ww of
Manganese = 0.01 max Jubject to W hat ﬁus of he matenas
Chromium = 0.01 max e r i non
Zinc = 0.05 max su p\lOd per specmca
Boron = 0.05 max
Gallium = 0.03 max & al ding Engines’
Vanadium + m:::m' total = 0.02 iﬂmg and Engmg::;‘; 4 )
Other elements, each = 0.03 max Binar Stpte PORTT::BT{ Patna-aoloof
Other elements, total = 0.10 max Vv dYUt B .
el ! & k
uminum = 99.50min ; arT 19
- 1.2 | Diameter 1 Sample = [ mpﬂ}é} of *PReView of records of the contractor at
from each Nom 9.50 mm wire rod the time of final inspection.
coil. - &=
Min 9.00 mm
Max 10.00 mm
1.3 | Tensile Strength 1 Sample TS Supplier of | Review of records of the contracior at
from elach 85 to 125 N/mm? (Min) wire rod the time of final inspection.
coil.
1.4 | Elongation 1 Sample 8% on 250 mm gauge length. Supplier of | Review of records of the contractor at
from each wire rod the time of final inspection.
coil.
1.5 | Resistivity & Conductivity 1 Sample 28.264 amm?/km at 20°C. Supplier of | Review of records of the contractor t
from Q'BCh wire rod the time of final inspection. )
coil,
1.6 | Cleanliness and surface 100% on The wire rod shall i i
smoothness (visual Check) each coil. free from pipes ::):m::::(: " S:[?:: l::dOf ::::ie::;ff:co@s of 'h,e contractor at
. . nal inspection.
kinks, twists, scams & other
injurious defects within the limits
of good commercial practice.
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STANDARD MANUFACTURING QUALITY PLAN

i}

CLIENT Bihar State Power Transmission Corporation Ltd.
CONTRACTOR APAR INDUSTRIES LIMITED
NOA No. 14-Trans/Misc/P-1/33/2023 Dated: 22.09.2023

& 15-Trans/Misc/P-1/33/2023 Dated: 22.09.2023

Project Name

Supply contract for design, manufacture, testing at manufacture’s works and delivery of
equipment’s required for Reconductoring of 06 Nos. 132kV Transmission lines with
HTLS equivalent to ACSR Panther, NIT No. 18/PR/BSPTCL/2023

Code Name

ACCC CASABLANCA

I

Size / Construction

An.AL12/4.25mm (TW) + An. Al. 8/4.06mm (TW) +
Composite core 1/7.11 mm (R)

2. COMPOSITE CORE:

SR. | COMPONENTS / SAMPLING REF. DOCUMENT TESTING REMARKS
NO ' OPERATION & PLAN AND ACCEPTANCE NORMS AGENCY
' DESCRIPTION OF TEST BASIS ]
2.1 | Diameter of composite core 5% of the Min : 7.06mm Supplier of Review of records of the contractor at
batch Max : 7.16mm core the time of final inspection.
Nom : 7.11mm
2.2  Breaking load / Tensile Test 5% of the Min. 85.0KN Supplier of | Review of records of the contractor at
batch core the time of final inspection.
2.3 | Surface Smoothness 100% of the Surface shall be free from all Supplier of Review of records of the contractor at
entire batch imperfections such as nicks, core the time of final inspection.
indentations etc.. Not consistent
with good commercial practice.
SECTION (B): INPROCESS INSPECTION ’
3. Annealed Aluminium Trapezoidal drawn wire.
SR. COMPONENTS / SAMPLING REF. DOCUMENT TESTING REMARKS
NO OPERATION & PLAN AND ACCEPTANCE NORMS AGENCY
DESCRIPTION OF TEST BASIS
3.1 | Surface Finish 100% on ASTM 609 QC Dept. of | Review of records of the contractor at
(Visual Check) each spool | The wire shall be smooth, | the the time of final inspection.
uniform & free from all | coniractor
imperfections such as spills,
splits, scale, inclusion, die marks,
scratches, a PPRQ%’ E
efc. R . é'

the responsibility far correctness of the matehats
Q\)“:}.TAR\/G ) supplied pp per speclﬁcanon
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