
#APAR 

CONDUCTOR 

1 

2 

PROJECT: Supply contract for design, manufacturo, testing at manufacture's works and delivery of equipment's required for Reconductroring work of 06 
Nos. 132kv Transmission LLne with HTLS equivalent to ACSR Panther Conductor : (ö) 132 KV Motihari (DMTCL- Bettiah DCDS T/L () 132 KV Musahari 
Sitamarhi DCDS T/L () 132 KV Motipur-Motiheri 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 besis under special essistance to states for capital investment for 2023-24 against NIT No. 18/PR/BSPTCL/2023. 

3 

NOA No.: 14Trans/Misc/ P4/33/2023 Deted: 22.09.2023 & 15Trans/Misc/ P4/33/2023 Dated: 22.09.2023 
GUARANTEED TECHNICAL PARTIcULARS OF "ACCC HTL^" (EQUIVALENT TO PANTHER) " 

5 

5 

5.2 

6.1 

6.2 

6.3 

6.4 

7 

Tomorrow's solutions today 

7.1 

7.2 

73 

For Span 233 meters 

Description 
Name of Manufacturer 

Address of Manufacturer 

Name of the conductor 

Construction of conductor/ Designation of conductor as per 
IEC:61089 

Outer Layers 
Particulars of Raw Material 

a) Type of conductor strand. 

i) 
b) Chemical compositon of CADpROVED 
ii) 

ii) Fe 

Al. 

iv) Cu 
v) Ti + Va 

vi) Mn 
viizr 

viii) Cr 
Inner Core 

iv) 

Electrical Superine:.dng Engineer 
(PIhning and Engineering) 

Bihar State Power Transmission Company Limited 

a) Mafef-f ¬T 2023yut Bhawan, Patna-s00021 

v 

b) Chemical compositioh of core 

vi) -

Diameter 

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

Outer Aluminium / Aluminium Alloy Strand after Stranding 
Number of outer layers 

a) Nominal 

APAR INDUSTRIES LIMITED 
CONDUCTORS DIVISON 

b) Maximum 
c) Minimum 

a) Before stranding 
b) Afer stranding 

Minimum Breaking load of strand 

Subject to the condition that you are not absolved of 
he responsibilitly for cOrecness of the materials 

supplied as par specification 

Resistance of 1m length of strand at 20 deg. C 

Diameter 

Inner core strands/inner core after stranding 

a) Nominal 

Number of layers in inner core 

b) Maximum 

c) Minimum 

a) Before stranding 
b) Ater stranding 

Minimum Breaking load of strand/Core 

Unit 

( VADODARA LIM/ 

% 

% 

% 

% 

% 

% 

% 

% 

% 

Nos. 

mm 

mm 

mm 

KN 

KN 

Ohm 

No 

mm 

mm 

Marketing & Registered offico : 301, 
Panorama Complex, 

mm 

RC Dutt Road, Vadodara, Gujarat, India 
390 007. 

KN 

KN 

Value guaranteed by the Bidder 

APAR INDUSTRIES LTD 

INDIA 

ACCC CASABLANCA 

An.Al.12/4.25mm (TW) + 
An.Al. 8/4.06mm (TW) + 

composite core 1/7.11 mm (R) 

1350 Otempered aluminum as per 

ASTM B233, ASTM B 609 

99.50 (min) 
0.10 (max) 
0.40 (max) 
0.04 (max) 
0.02 (max) 
0.01 (max) 
0.01 (max) 

0.01 (max) 

Hybrid carbon and glass fiber composite 
core as per ASTM B987 

2 

Layer 1 / Layer 2 
4.0ómm (TW) / 4.25mm TW) 
4.10mm (TW) /4.29mm (TW) 

4.02mm (TW) /4.21mm (TVW) 

0.777/ 0.851 
0.738 /0.809 

1 

7.11 

7.16 

7.06 

85.0 

85.0 

0.002156 / 0.001965 



7.4 

8 

8.2 

8.3 

8.4 

8.5 

8.6 

8.7 

8.8 

8.9 

8.10.7 

8.11 

Min. no. of twists which a single strand shall withstand during torsion 

test for a length equal to 100times dia of wire after stranding. 

8.12 

Complete conductor 

8.13 

UTS of Conductor 

8.14 

Lay ratio of conductor (As per ASTM B857) 

9.00 

a) 1" layer (outer most layer) 

10.0 

b) 2nd Layer 
c) 3rd Layer 
d) 4th Layer 
Maximum permissible conductor temperature for continuous 
operation 

8.1 Sag Tension Calculation (233m Span) 

8.10.1 Sag Tension Calculation enclosed 
8.10.2 Sag & tension at 32 deg. C & no wind 

Maximum permissible conductor temperature for short term operation 

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

Permissible duration of above short term operation 

8.10.5 Sag & tension at 65 deg. C & no wind 

Maximum length of conductor that can be offered as single length 

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

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) 

8.10.8 Sag & tension at emergency temperature & no wind 

Sag & tension at maximum operating temperature 180 deg. C & 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 

Date: 03.10.2023 

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

VA.DODARA 

118 00T 2023 

Nos. 

KN 

Deg C 

Deg C 

Minutes 

KM 

Ohm/km 
Ohm/km 

Yes/No 

Yes/No 
Meters & KN 

Meters & KN 

Meters & KN 

Meters & KN 

Meters & KN 

Meters & KN 

Meters & KN 

% 

Kg/Km 

Kg/Km 
Kg/Km 

KM 

Yes/No 
Yes/No 

APPROVED 

Not Applicable 

Maximum Minimum 
13 

16 

(Planning and Enginecmy 
Bihai State Power Tran_mISsoru, 

Vidyut Bhawar atna-ie 

100.4 

180 

200 

30 

2.5 

0.1024 

0.16863 

Yes 

El9ctrical Supeing hqa: 

Yes 

2.90 / 19.212 
3.69 / 24.403 

2.65 / 27.570 

3.25 / 17.145 

3.34 / 16.668 
3.37 / 16.506 

+ 5% 

Right Hand 

3.40/ 16.394 

10 

834.4 

10 

822 

847 

2.4 

Subject te the condition hat you are not absovedo 

tie resp0nsibility lor corectneSs of the materiais 
Supplieda per spec1ficamon 

Yes 

Yes 

8.10.3 Sag & tension at 32 deg. C & full wind 



3 

5 

5.1 

5.2 

6 

PROJECT: Supply contract for design, manufacture, testing at manutacture's works and delivery of equipment's required for Reconductroring work of 06 
Nos. 132kV Transmission Line with HTLS equivalent to ACSR Panther Conductor : 0) 132 KV Motihari (DMTCL- Bettiah DCDS T/L (0) 132 KV Musahari 
Sitamarhi DCDS T/L (i) 132 KV Motipur-Motihari Dcss T/L (iv) 132 KV Supaul -Nirmali DCSS T/L () 132 KV Supaul -Phulparas DCSS T/L (v1) 132 KV 

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

6.1 

NOA No. : 14Trans/Misc/P4/33/2023 Dated: 22.09.2023 & 15-Trans/Misc/P4/33/2023 Dated: 22.09,2023 

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

6.2 

6.3 

6.4 

7 

7.1 

APAR 

7.2 

Tomorrow's solutions today 

7.3 

For Span 305 meters 
Description 

Name of Manufacturer 

Address of Manufacturer 
Name of the conductor 

Outer Layers 

Construction of conductor/ Designation of conductor as per 
IEC:61089 

Particulars of Raw Material 

a) Type of conductor strand. 

ii) Si 

b) Chemical composition of Conductor strand 
Al. 

ii) Fe 

iv) Cu 

vi) Mn 

Ti + Va 

vii) Zr 
vii) Cr 
Inner Core 

iv) 

vi) 

APAR INDUSTRIES LIMITED 

a) Material of coihar State 

Diameter 

b) Chemical compositign of core 

a) Nominal 

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

-18 0CT 023 

b) Maximum 

CONDUCTORS DIVISON 

c) Minimum 

Outer Aluminium / Aluminium Alloy Strand after Stranding 
Number of outer layers 

a) Before stranding 
b) After stranding 

Subject to the condiion that you are not absatved of 

the responsiblity for comectness of the materials 

supplied as per sr scification 

Minimum Breaking load of strand 

Diameter 

APPROVED 

a) Nominal 

b) Maximum 

Electrical Superintend1ng Engineer 
(Planning and Engineering) 

Power Transmission Company Limited 
Vidyut Bhawan, Patna-800021 

Resistance of Im lengh of strand at 20 deg. C 

c) Minimum 

Inner core strands/inner core after stranding 

Number of layers in inner core 

a) Before stranding 
b) After stranding 

Minimum Breaking load of strand/Core 

Unit 

% 

% 

% 

% 

Nos. 

mm 

mm 

mm 

KN 

KN 

Ohm 

No 

mm 

mm 

Marketing & Registered office: 301, 
Panorama Complex, 

mm 

RC Dutt Road, Vadodara, Gujarat, India 
390 007. 

KN 

KN 

Value guaranteed by the Bidder 

APAR INDUSTRIES LTD 
INDIA 

ACCC CASABLANCA 

An.Al. 12/4.25mm (TW) + 

An.Al. 8/4.06mm (TW) + 
composite core 1/.11 mm (R) 

1350 O-tempered aluminum as per 
ASTM B233, ASTM B 609 

99.50 (min) 
0.10 (max) 
0.40 (max) 
0.04 (max) 

0.02 (max) 
0.01 (max) 

0.01 (max) 
0.01 (max) 

Hybrid carbon and glass fiber 
composite core as per ASTM B987 

2 

Layer 1 / Layer 2 
4.06mm (TW) /4.25mm TW) 
4.1Omm (TW) /4.29mm (Tw) 
4.02mm (TW) / 4.21mm (TW) 

0.777 / 0.851 

0.738 / 0.809 

0.002156 / 0.001965 

-

7.11 

7.16 

7.06 

85.0 

85.0 



7.4 

8.1 

8.2 

8.3 

8.4 

8.5 

8.6 

8.7 

8.8 

8.9 

8.1 

Min. no. of twists which a single strand shall withstand during torsion 

test for a length equal to 100times dia of wire after stranding. 

8.11 

Complete conductor 

8.12 

UTS of Conductor 

8.13 

Lay ratio of conductor (As per ASTM B857 ) 

8.14 

a) 1" layer (outer most layer) 

9.00 

b) 2nd Layer 

10.0 

c) 3rd Layer 
d) 4th Layer 
Maximum permissible conductor temperature for continuous 

operation 
Maximum permissible conductor temperature for short term operation 

Sag Tension Calculation (305m Span) 
8.10.1 Sag Tension Calculation enclosed 

8.10.2 Sag & tension at 32 deg. C& no wind 
8.10.3 Sag & tension at 32 deg. C & full wind 

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

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

DC resistance of conductor at 20°C 

8.10.5 Sag & tension at 65 deg. C & no wind 

AC resistance at maximum continuous operating temperature 
corresponding to specified maximum operating current 
(minimum 1050 A under maximum ambient conditions and zero wind 

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

as per Technical Specification)at180°C(as per TS) 

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

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

8.10.8 Sag & tension at emergency temperature & no wind 

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 

Date: 03.10.2023 

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

VADODARA 

Nos. 

KN 

Deg C 

bi 

Deg C 

Minutes 

KM 

Ohm/km 
Ohm/km 

Yes/No 

Yes/No 
Meters 8 KN 

Meters & KN 

Meters & KN 

Meters & KN 

Meters & KN 

Meters & KN 

Meters & KN 

% 

Kg/Km 
Kg/Km 
Kg/Km 

KM 

Yes/No 

Yes/No 

Not Applicable 

Maximum 

13 

100.4 

180 

200 

30 

Minimum 

10 

2.5 

APPROVED 

0.1024 

0.16863 

Yes 

Yes 

4.33 / 22.030 

5.45 / 28.407 

4.47 / 28.017 

5.36 / 17.811 

supplied ae 

5.49 /17.383 
5.54 / 17.238 

5.57 / 17.137 
± 5% 

Right Hand 

834.4 

10 

822 

847 

2.4 

Yes 

"Subiect to the condition that you are not absolved o! 

the responsibility foscorrectness of the maenals 

Yes 

Electrical Soperintndiny Engineer 
(Planning ana Engineering) 

Biaar. Power Trans mission Company Limited 
18 0CT 2023..dyut Bhawan, Patna-800021 

der srcificañon 



S 

2 

5 

5.1 

PROJECT : Supply contract for design, manufacure, testing at manufscture's works and delvery of equlpmenfs requlred for Reconducroring work of 06 
Nos. 132kV Transmislon Une with HTLS equlvalent to ACSR Panther Conductor :(0) 132 KV Motiharl (DMTCL, Bettah DCDS T/L (1) 132 KV Muahark 

Stamarhi DCDS T/L (H) 132 KV Motipur-Mothari DC$S T/L () 132 KV Supaul -Nirmali Dcss T/L (") 132v Supaul -Phlparas DCSS TA () 132 KV 

5.2 

Phulparas - Nirmall DCSS T/L on urnkey basis under special assistance to sttes for captal Investment for 202324 againt NT No, 18/PR/BSPTCL/2023. 

6 

NOA No. : 14Trans/Mise/PA/33/2023 Dated: 22.09.2023 & 15Trans/Misc/PA/33/2023 Dated: 22.09.2023 
GUARANTEED TECHNICAL PARTICULARS OF "ACCC HTLS" (EQUIVALENT TO PANTHER) " 

CONDUCTOR 

6.1 

6.2 

6.3 

6.4 

7 

APAR 

7.1 

Tomorrow's solutions today 

7.2 

7.3 

Description 
For Span 365 meters 

Name of Manufacturer 

Address of Manufacturer 
Name of the conductor 

Outer Layers 

Construction of conductor/ Designation of conductor as per 
IEC:61089 

Particulars of Raw Material 

a) Type of conductor strand. 

ii) Si 
ii) Fe 

b) Chemical composition of Conductor strand 

iv) Cu 

Al 

v) Ti+ Va 
vi) Mn 

vii) Zr 
vii) Cr 
Inner Core 

) 

a) Material of core 

i) 

iv) 
v) 
vi) -

APAR INDUSTRIES LIMITED 

Electrical Supefntending Engineer 
(Planning and Engineering) 

Bihar State Power Transmission Company Limied 
D) Chemical composition of coreidvut [hewan, Patna-20O021 

Diameter 

a) Nominal 
b) Maximum 

CONDUCTORS DIVISON 
CLIENT : BIHAR STATE POWER TRANSMISSION COMPANY LTD. 

CONTRACTOR : APAR INDUSTRIES LIMITED 

Number of outer layers 

c) Minimum 

Outer Aluminium / Aluminium Alloy Strand after Stranding 

a) Before stranding 
b) Aher stranding 

Minimum Breaking load of strand 

Diameter 

a) Nominal 

118 0CT 2023 

b) Maximum 
c) Minimum 

Subject to the condition that you are not absoved 

Resistance of Im length of strand at 20 deg. C 

APPRVED 

Inner core strands/inner core after stranding 
Number of layers in inner core 

a) Before stranding 

he responsibiliy for comocness of the materials 

supplied as p specilcation 

b) After stranding 

Minimum Breaking load of strand/Core 

Unit 

VADODARA 

% 

SKS 

% 

% 

Nos. 

mm 

mm 

mm 

KN 

KN 

Ohm 

No 

mm 

Marketing & Registered office:301, 
Panorama Complex, 

mm 

RC Dutt Rond, Vadodara, Gujarat, India 
390 007. 

mm 

KN 

KN 

Value guaranteed by the Bidder 
APAR INDUSTRIES LTD 

INDIA 

ACCC CASABLANCA 
An.Al. 12/4.25mm (TW) + 

An.Al. 8/4.06mm (TW) + 
composite core 1/7.11 mm (R) 

1350 Otempered aluminum as per 

ASTM B233, ASTM B 609 

99.50 (min) 
0.10 (max) 
0.40 (max) 
0.04 (max) 
0.02 (max) 

0.01 (max) 
0.01 (max) 
0.01 (max) 

Hybrid carbon and glass fiber composite 
core as per ASTM B987 

2 

Layer 1 / Layer 2 
4.06mm (TW) /4.25mm (TW) 

4.10mm (TW) / 4.29 mm (W) 
4.02mm (TW) /4.21mm (TW) 

0.777 / 0.851 

0.738 / 0.809 
0.002156 / 0.001965 

7.11 

7.16 

7.06 

85.0 

85.0 



7.4 

8.1 

8.2 

8.3 

8.4 

8.5 

8.6 

8.7 

8.8 

8.9 

8.10.8 

8.11 

8.12 

Min, no, of wists which a single strand shall withstand during torsion 
test for a length equal to 10Otimes dia of wire after stranding. 

8.13 

Complete conductor 

8.14 

UTS of Conductor 

9.00 

Lay ratio of conductor (As per ASTM B857 ) 

10.0 

a) 1" layer (outer most layer) 
b) 2nd Layer 

c) 3rd Layer 
d) 4th Layer 
Maximum 

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 

8.1 

8.10.1 

8.10.2 Sag & tension at 32 deg. C & no wind 
8.10.3 Sag & tension at 32 deg. C & full wind 
8.10.4 Sag & tension at 05 deg. C & 2/3d wind 

permissible conductor temperature for continuous 

DC resistance of conductor at 20°C 

8.10.5 Sag & tension at 65 deg. C & no wind 

AC resistance at maximum continuous operating temperature 
corresponding to specified maximum operating current 
(minimum 1050 A under maximum ambient conditions and zero wind 

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

as per Technical Specification)at180°C(as per TS) 

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

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

Sag Tension Calculation (365m Span) 
Sag Tension Calculation enclosed 

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 

Date: 03.10.2023 

(Signature)... 
Place: (Prited Name) -s.K. AGARWAL 
(Designation) - Sr. Vice President (Marketing) 
(Common Seal). 

VADODARA 

SKS 
IM 

Nos. 

KN 

Deg C 

Deg C 

Minutes 

KM 

Ohm/km 
Ohm/km 

Yes/No 

Yes/No 
Meters & KN 

Meters & KN 

Meters & KN 

Meters & KN 

Meters & KN 

Meters & KN 

Meters & KN 

% 

Kg/Km 
Kg/Km 

Kg/Km 
KM 

Yes/No 

Yes/No 

Not Applicable 

Maximum Minimum 
10 13 

APPRQVEO 

16 

Viuyu! EBiiawa, 

100.4 

180 

200 

30 

2.5 

0.1024 

0.16863 

Yes 

Yes 

6.26 / 21.850 

7.58 / 29.286 
6.32 / 28.400 

7.45 / 18.365 
7.61 / 17.976 

7.67 / 17.841 

7.71/17.750 

t 5% 

Right Hand 

834.4 

822 

847 

2.4 

Yes 

Yes 

Subject to the condibon tha voU are u 0sJMe 

the responsibility fos COrectness of the materas 
Sreciic•Ron 

Suppieda n 

Elcitca Saperenaing Engineer 
PanninG dtngineering) 

I18 0CT 2023 S1a Dan Tr an;m8si0n Company Limied 
Patna-t00021 



CROSS 

SECTIONAL 

DRAWING: 

CONCENTRIC 

LAY 

STRANDED 

CONDUCTOR 

Trapezoidal 

Shaped 

Annealed 

Al.Wire 

Nos. =12 Diameter 

Equi. 

Round 

wire 
= 

4.25mm 

Trapezoidal 

Shaped 

Annealed 

Al.Wire 

Nos. =08 Diameter 

Equi. 

Round 

wire 
= 

4.06mm 

Hybrid 

Carbon 

and 

glass 

fiber 

Composite 

core 

Nos 1 

Diameter 
= 

7.11 

mm 

OLIENT : 

BIHAR 

STATE 

POWER 

TRANSMISSION 

COMPANY 

JMITEO 

APRROVEO 

the 

responsbty for 

corectnes8 of 
the 

INDUSTRIES 

Subiect to 
fhe 

condtion 
that 
you 
are 
not 

aSCIve 

PROJECT: 

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 

supplied per specihication 
NOA 

NO. 

14-Trans/Misc/P-/33/2023 

Dated: 

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

Electrical 

Superrnnding 

EngineefNIT 
No. 

18PR/BSPTCLI2023 

(Planning and Engineering) 

Bihar 
Stale 

Power 

Transmission 

Company 

Liited Vtyut Bhawan, Patna-800021 

7.11 20.50 

CODE 

NAME: 

ACCC 

CASABLANCA 

TITLE 

DDS-05.10.2020 

DRN 

TRE 

118 0CT 2023 

PA -05.10.2020 

CHK'D 

APAR 

SKJ -05.10.2020 

VADODARA 2SKS 

APR'D 

N.T.S 

SCALE 

Tomorrow's solutions today 

ALL 

DIAMESIONS 

ARE 

IN 

MM 

DRG. 

NO.. 

AlL:CSD:ACCC. 

TW 

maencONTRACTOR: APAR LIMITED 



Subject to 
the 

condition 
that 
you 
are 
not 

absoved of 

the 

responsibilrty tor 

correctrness of 
the 

materials 

$Upplied ¡s 
per 

specification APPROVED 

M8x25mm 

BOLT 

WITH 

NUT & 

WASHER5 

Nps. 
IN 

ONE 

JOINT 

Electricai Sapeiend.ig Enginger 

BihState 
Power 

TransmissiogoRpan 
Lmitd 

(Planning and Engineering 
Vidyut Bhawan, ha-800021 

2100mm 

1000mm 

9-i-99 
104mm 

STRIEG 

SLOT 

FOR 

CONDUCTOR 

END 

BARREL 
IN 

FOUR 

SEGMENTS 

VADODARA ) 

PIN 

HOLE 

(DRIVE 

HOLE) 

DIA = 65mm 

1200mm 1326mm 

RETURNABLE 

STEEL 

DRUM 

DRAWING 
WITH 
PP 

SHEET 

lcONTRACTOR: 

APAR 

INDUSTRIES 

LIMITED 

cuSTOMERRIHAR 

STATE 

POWNER 

TRANSMISSION 

COMPANY 

LTD. 

NOA 
NO, 

14-Trans/Misc/P-/33/2023 

Dated: 

22.09.2023 

& 

15-Trans/Misc/P-\/33/2023 

Dated: 

22.09.2023 

PROJECT: 

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 

NOTE: 

ACCC CASABLANCA 

CODE NAME 

An.Al.12/4.2Smm(TW)+An.Al.8/4.06mm(TW)+ 

Composite Core1/7.11 mm(R) 

: 

104 

mm 
ID 
x 

116 

mm 

OD. 

63 X 8mm 

2, TIE 

ROD : 16 

SIZE 

4. 

INNER 

RING 
: 

100 X 
6 

mm 

ASTM 
B 

857, 

ASTM B 

609 

SPECIFICATION 

5. 

CoRRUGATION 

SHEET 

16 

mm 

THICK 

6. 

2400m + 5% 

2003 Kgs (Approx) 

2353 Kgs 

STANDARD LENGTH 

Approx. NET Wt. 

7. 

CROSS 

ARM 
: 

10Omm x 

50mm, 

6mm 

THICK 

CONDUCTOR 
DETAILS 

NOTE: 

200mm 
x 

300mm 

(APPROX) 

8. 

FRAME 

SIZE 

(FOR 

MARKING) 
: 

Standard 

length 
and 

drum 
size 
are 

subject 
to 

change 

and 

shall 
be 

supplied 
as 

per 

tower 

schedule. 

9. 

TYING 

HOLES 
: 

14mm 

Approx. Gross Wt. 

10. 

cOLOUR: 

DEEP 

ORANGE 

11. 

TOLERANCE 
ON 

DIMENSIONS = 

+/-3% 

SK Tiwari CHK'DP Agnihotri 
APR'D SK Jana 

DRN 

APAR 
CONDUCTORS 

Steel drums 

AIL: SS: 13DD 

DRG. NO.: 

SCALE : N.T.S 

DATE 

SIGN 

DESCRIPTION 

REV 

NOTE: 

Standard 

length 

and 

drum 

size 

are 

subject 
to 

change 

and 

shall 
be 

supplied 
as 
per 

tower 

schedule. 

12. 

After 

reeling 
the 

conductor 
in 

drum, 

the 

exposed 

outermost 

layer 
of 

conductor 
in 

drum 

shall 
be 

wrapped 

with 

waterproof 

plastic 

sheet 
to 

prevent 

ingress 
of 
dirt 

and 

grit 

into 
the 

conductor 
and 

then a 

protectlve 

Covering 
of 

polypropylene 

sheet 
of 

4.00mm 

thickness 

shall 
be 

provided 

mm &8 

Nos. 

1. 

oUTER 

RING 
: 3. CENTRE HOLE 

BARREL 

SHEET 
: 

2.5 

mm 

THICK 

(approx) 

secured 

with 
2 

numbers 
of 

steel 
/ 

polyester 

strap 
to 

protect 

the 

Conductor 

from 

external 

damages 

durlng 

storage, 

handling 

and 

translt. 



CLIENT 

CONTRACTOR 
NOA No. 

Project Name 

Code Name 

SR. 

APAR 

Size / Construction 

NO 

CONDUCTORS 

1.1 

1.2 

13 

1.4 

1.5 

1.6 

SECTION: A) PROCUREMENT OF RAW MATERIALS & INSPECTION: 
1.0 ALUMINIUM WIRE ROD (Continuously Casted and Rolled) 

COMPONENTS/ 
OPERATION & DESCRIPTION 

OF TEST 

Chemical Analysis 

Diameter 

Tensile Strength 

Elongation 

STANDARD MANUFACTURING GQUALITY PLAN 

Resistivity & Conductivity 

Cleanliness and surface 
smoothness (visual Check) 

Prepared by: 
Aritra Mukherjee 

1 sample 
per heat 

APAR INDUSTRIES LIMITED 

14Trans/Misc/P-\/33/2023 Dated: 22.09.2023 

ACCC CASABLANCA 

& 15Trans/Misc/P-l/33/2023 Dated: 22.09,2023 

SAMPLNG 
PLAN 
BASIS 

VADODARA 

Bihar State Power Transmission Corporation Ltd. 

1 Sample 
from each 

coil. 

An.Al.12/4.25mm (TW) + An. Al. 8/4.06mm (TW) + 
Composite core 1//7.11 mm (R) 

1 Sample 
from each 

coil. 
1 Sample 

from each 
coil. 

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

1 Sample 
from each 

coil. 

100% on 
each coil. 

sTRIE 
IMI 

AND ACCEPTANCE NORMS 

REF. DOCUMENT 

Vanadium + titanium, total = 0.02 

ASTM B 233 

Silicon = 0.10 max 
Iron = 0.40 max 

Copper = 0.04 max 
Manganese = 0.01 max 
Chromium = 0.01 max 

Zinc = 0.05 max 

Boron =0.05 max 
Gallium = 0.03 max 

Nom 

Min. 

Other elements, each = 0.03 max 
Other elements, total = 0.10 max 

Aluminum = 99.50 min 

Max. 

max 

9.50 mm 

9.00 mm 
10.00 mm 

TS 

85 to 125 N/mm² (Min) 

8% on 250 mm gauge length. 

28.264 gmm/km at 20°C. 

The wire rod shall be smooth and 

free from pipes laps, cracks, 
kinks, twists, scams & other 

injurious defects within the limits 
of good commercial practice. 

TESTING 

AGENCY 

Supplier of 

DOC NO 
ISSUE NO 

ISSUE DATE 

wire rod 

REV NO 
REV DATE 

wire rod 

:AIL/MQP/NP-751/01 

Supplier of 
wire rod 

:1 

Supplier of 
wire rod 

:03.10.2023 

Supplier of 
wire rod 

:00 

:00 

Supplier of 
wire rod 

ubjet to he condiion that you are rot aoSUNed of 

the respohsioly for Coeciess of he materars 
supplied per speciñcaion 

Elecrical Superntending Engine 

REMARKS 

(Planning and Engineering: 

5ihar State Power Transmission Comoar: 

Review of records of the contractor at 

the time of final inspection. 
APPROVED 

of PReview of records of the contractor at 
the time of final inspection. 

Vidyut Bhawan, Patna-8000: 

Review of records of the contractor at 
the time of final inspection. 

Review of records of the contractor at 
the time of final inspection. 

Review of records of the contractor at 
the time of final inspection. 

Review of records of the contractor at 
the time of final inspection. 

Reviewed by & Issued by: 
Pradeep Agnihotri 



CLIENT 

CONTRACTOR 
NOA No. 

Project Name 

Code Name 

SR. 

APAR 

Size / Construction 

NO 

CONDUCTORS 

2. COMPOSITE CORE: 

2.1 

2.2 

2.3 

SR. 

NO 

3.1 

COMPONENTS / 

STANDARD MANUFACTURING QUALITY PLAN 

OPERATION & 
DESCRIPTION OF TEST 

Diameter of composite core 

Breaking load / Tensile Test 

Surface Smoothness 

COMPONENTS / 
OPERATION & 

DESCRIPTION OF TEST 

Surface Finish 
(Visual Check) 

PLAN 

Prepared by: 
Aritra Mukherjee 

BASIS 

5% of the 

batch 

5% of the 
batch 

SAMPLING 

SECTION (B): INPROCESS INSPECTION 

PLAN 

BASIS 

14-Trans/Misc/P-A/33/2023 Dated: 22.09.2023 

APAR INDUSTRIES LIMITED 

& 15-Trans/Misc/P-4/33/2023 Dated: 22.09.2023 

ACCC CASABLANCA 

100% of the 
entire batch 

VADODARA 

Bihar State Power Transmission Corporation Ltd. 

3. Annealed Aluminium Trapezoidal drawn wire. 
SAMPLING 

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 

100% on 

each spool 

An.Al.12/4.25mm (TW) + An. Al. 8/4.06mm (TW) + 
Composite core 1/7.11 mm (R) 

REF. DOCUMENT 

AND ACCEPTANCE NORMS 

Min :7.06mm 

Max: 7.16mm 

Nom :7.11mm 

Min. 85.0KN 

Surface shall be free from all 
imperfections such as nicks, 

indentations etc.. Not consistent 
with good commercial practice. 

etc. 

REF. DOCUMENT 

AND ACCEPTANCE NORMS 

ASTM 609 

The wire shall be smoth, 
uniform free from all 
imperfections such as spills, 

splits, scale, inclusion, die marks, 
scratches, a 

DOC NO 
ISSUE NO 
ISSUE DATE 

REV NO 

TESTING 
AGENCY 

REV DATE 

Supplier of 
Core 

Core 

Supplier of 

Core 

Supplier of 

TESTING 
AGENCY 

APPRONED 

:AIL/MQP/NP-751/o1 

QC Dept. of 
the 

contractor 

:03.10.2023 

:00 

:00 

S5ecwhe condilon hatyou e not absoved of 

the responsibility far correctness of the materiaks 

supplied Ys per specification 

Review of records of the contractor at 
the time of final inspection. 

Electrical Supériiending Engineer 
(Planning and Engineering) 

o nreihasie Power Transmission Company Limteb 

REMARKS 

Review of records of the contractor at 

the time of final inspection. 

Review of records of the contractor at 

the time of final inspection. 

Review of records of the contractor at 
the time of final inspection. 

REMARKS 

eut Bhawan, Patna-800021 Reviewed by & Issued by: 
Pradeep Agnihotri 



CLIENT 

CONTRACTOR 
NOA No. 

Project Name 

Code Name 

APAR 

3.2 

CONDUCTORS 

Size /Construction 

3.3 

SR. COMPONENTS/ 

3.4 

3.5 

SR. 
NO 

4.1 

DESCRIPTION OF TEST 
Cross sectional area of 

Aluminium wire 

Breaking Load/Tensile Test 

3.6 Resistance @ 20°C 

% Elongation 

STANDARD MANUFACTURING QUALITY PLAN 

Wrapping test 

COMPONENTS / 
OPERATION & 

DESCRIPTION OF TEST 
Lay ratio/ Direction & 

Compactness 

Prepared by: 
Aritra Mukherjee 

PLAN 
BASIS 

One sample 
per 10 

spools 

One sample 
per 10 
spools 

SAMPLING 

One sample 
per 10 
spools 

One sample 
per 10 

spools 

One sample 
per 10 
spools 

SAMPLING 

PLAN 
BASIS 

One sample 
at the 

beginning 
of each 

setup 

SECTION (B): INPROCESS INSPECTION 
(4) FINAL CONDUCTOR STRANDING: 

VADODARA 

APAR INDUSTRIES LIMITED 

Bihar State Power Transmission Corporation Ltd. 

ACCC CASABLANCA 

14Trans/Misc/P-\/33/2023 Dated: 22.09.2023 
& 15-Trans/Misc/P-1/33/2023 Dated: 22.09.2023 

Composite core 1/7.11 mm (R) 
An.Al.12/4.25mm (TW) + An. Al. 8/4.06mm (TW) + 

AND ACCEPTANCE NORMS 

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 

8 wraps, 6 unwrap & 8,Nraps on 
the wire itself. 

The wire shall not break or show 
any crack. 

Approved GTP 

AYER 

REF. DOCUMENT 

Max.2,156 

9/km for 
4.06mm wire 

Al 8 
(TW) 

Customer Specification 

Al.12 

AND ACCEPTANCE NORMS 

(TW) 

1 layer : 
Nom : 12.946mm 

(eq. to 4.06mm round wire) 
2nd Layer : 

Nom: 14,186mm? 

(eq. to 4.25mm round wire) 
Tolerance on area = +2% 

ASTM B 609 

Min-0.777 KN for wire of 
4.06mm 

Min-0.851 KN for wire of 
4.25mm 

ASTM B 609 Ti Poc Dept. of 
Min.20% on guage length of 

250mm 

REF. DOCUMENT 

ASTM B 857 

MIN 

10 

Max.1.965 

a/km for 
4.25mm wire 

10 

MAX. 

16 

13 

DIR. 

LH 

TESTING 
AGENCY 

RH 

the 

Contractcr 

DOC NO 

ISSUE NO 
ISSUE DATE 

REV NO 
REV DATE 

the 

the 

contractor 

QC Dep. of 
the 
contractor 

QC Dept. of Review of records of the contractor at 

APPHVbs tion. 

QC Dept. of 
the 

contractor 

:AIL/MGQP/NP-751/01 

TESTING 
AGENCY 

:1 

QC Dept. of 
contractor. 

:03.10,2023 

Subjecd to he cordion hat you are not absohed ot 

the responsbiiy for coreciness of the matenas 
supplieg )cer snecification 

:00 

HSupennignding Engineer 
acBnhioanongieering tontractor at PoweiTYanSmSSicn GasagADN Limier 
EBAtBhawan, Patna-800021 

:00 

REMARKS 

Review of records of the contractor at 
the time of final inspection. 

Review of records of the contractor at 
the time of final inspection. 

Review of records of the contractor at 

the time of final inspection. 

REMARKS 

Review of records of the contractor at the 
time of final inspection. 

Reviewed by & lssued by: 
Pradeep Agnihotri 

NO OPERATION & 



#APAR 

CLIENT 

CONTRACTOR 

NOA No. 

Project Name 

Code Name 

SR. 

Size /Construction 

NO 

4.2 

CONDUCTORS 

4.3 

SR. 

NO 

5.1 

A 

6.1 

COMPONENTS 
OPERATION & 

CONDUCTOR) 
(5) ROUTINE TESTS: 

STANDARD MANUFACTURING QUALITY PLAN 

DESCRIPTION OF TEST 

Surface Smoothness/ 
Scratches 

(Visual Check) 

Joints (Visual Check) 

cOMPONENTS / 
OPERATION & DESCRIPTION 

OF TEST 

All tests as per clause 6.1 to 
6.6 as under 

Lay ratio 

SAMPLING 

Prepared by: 
Aritra Mukherjee 

PLAN 

RRINO 

BASIS 

100% 

100% 

SAMPLING 

PLAN BASIS 

10% of the 
drums. 

One sample 
for every 10 
drums or 
part thereof 

APAR INDUSTRIES LIMITED 

VADODARA 

14Trans/Misc/P.4/33/2023 Dated: 22.09.2023 
& 15-Trans/Misc/P-\/33/2023 Dated: 22.09.2023 

ACCC CASABLANCA 

Bihar State Power Transmission Corporation Ltd. 

Composite core 1/7.11 mm (R) 
An.Al.12/4.25mm (TW) + Ân. Al. 8/4.06mm (TW) + 

SECTION (C): FINAL INSPECTION AND TESTING (ROUTINE & ACCEPEANGE 

REF. DOCUMENT 
AND ACCEPTANCE NORMS 

Supply contract for design, manufacture, testing at manufacture's works and delivery of 

equipment's required for Reeconductoring of 06 Nos. 132kV Transmission lines with 
HTLS equivalent to ACSR Panther, NIT No. 18/PR/BSPTCL/2023 

APAR Specification 

The finished conductor shall be 
smooth, compact, uniform and 

free from all imperfections. 

APAR Specification 

Acceptance tests on Finished Conductor: 

There shall be no joints on the 
outer most layer. Joints are 
allowed in inner layers but no 
two such joints shall be less 
than 15 metres apart in 
completed conductor. 

AND AcCEPTANCE NORMS 
REF. DOCUMENT 

ASTM B 609, ASTM B 857 and 

APAR Specification 

LAYER 

Al 8 (TW) 

Al. 12 (TW) 

ASTM B 857 

MIN 

10 

10 

MAX. 

16 

DOC NO 

ISSUE NO 
ISSUE DATE 

REV NO 

TESTING 
AGENCY 

13 

REV DATE 

QC Dept. of 
contractor. 

QC Dept. of 

contractor. 

:AIL/MGQP/NP-751/01 

TESTING 
AGENCY 

:03.10.2023 

QC Dept. of 
Contractor. 

:00 

QC Dept. of 
Contractor. 

:00 

|18 0CT 2023 

Review of records of the contractor at 

the time of final inspection. 

Subject to te condiion het you are not absoved ot 

the responsbiity for comecness of the matenais 
supplied as percpeciicatior 

REMARKS 

Review of records of the contractor at 

Electrical Superintending Engin 
KPlanning and Engineerin 

insission Compaiy ld 
Vidyut BAN, PINAES0O02T 

APPROVED 

REMARKS 

Review of records of contractor at 
the time of final Inspection. 

Inspection at works 

Reviewed by & Issued by: 
Pradeep Agnihotri 



#APAR 

CLIENT 

CONTRACTOR 
NOA No. 

Project Name 

Code Name 

B 

Size /Construction 

SR. 

NO 

CONDUCTORS 

6.2 

6.3 

6.4 

6.5 

6.6 

7.1 

COMPONENTS / 
OPERATION & 

DESCRIPTION OF TEST 

Total Cross sectional area of 

Aluminium wire 

Breaking Load/Tensile Test 

STANDARD MANUFACTURING QUALITY PLAN 

% Elongation 

Wrapping test 

DC Resistance @ 20°C 

(Conductivity Test) 

Annealed Aluminium Trapezoidal drawn wire (Ater Stranding) 

Check for joints, surface 
finish & length measurement 

by rewinding. 

SAMPLING 

PLAN 

( VADODARA 

BASIS 

10% of the 

drums 

10% of the 
drums 

10% of the 

drums 

10% of the 

drums 

10% of the 

drums 

APAR INDUSTRIES LIMITED 

5% of the 

drums 

Bihar State Power Transmission Corporation Ltd. 

14-Trans/Misc/P-4/33/2023 Dated: 22.09.2023 
15-Trans/Misc/P-/33/2023 Dated: 22.09.2023 

ACCC CASABLANCA 

An.Al.12/4.25mm (TW) + An. AL. 8/4.06mm (TW) + 
Composite core 1/7.11 mm (R) 

REF. DOCUMENT 
AND ACCEPTANCE NORMS 

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 

ASTM B 857 

273.6mm² ± 2% 

ASTM B 609 

Min-O.738 KN for wire of 4.06mm 
Min-O.809 KN for wire of 4.25mm 

ASTM B 609 

Min.20% on guage length of 
250mm 

7 LENGTH MEASUREMENT OF FINISHED CONDUCTOR 

8 wraps, 6 unwrap &8 wraps on 
the wire itself. 

The wire shall not break or show 

any crack. 

Max.2.156 

a/km for 
4.06mm wire 

Prepared by: B 
Aritra Mukherjee 18 0CI 2023 

Max.1.965 

a/km for 
4.25mm wire 

Conductor length as per packing 
list and marking on drum 

APPROVED 
ne 

TESTING 
AGENCY 

QC Dept. of 
contractor 

QC Dept. of 
Contractor 

QC Dept. of 
contractor 

QC Dept. of 
contractor 

QC Dept. of 
contractor 

DOC NO 

ISSUE NO 

ISSUE DATE 
REV NO 

Visual check & 

length 

REV DATE 

measurement 

by rewinding 

&et to the condition that you are not absoved e 
the responsibility for correctness of the matenas 

Supplied s specification 

as per packing 
list. 

Etactrical Superite r0ng Engineer 
Planning and ngineering) 

Bihar S:are Power Transmission Company Linited 
Vicyut Bhawan, Patna-800021 

:AIL/MGP/NP-751/01 
:1 
:03.10.2023 

:00 

:00 

REMARKS 

Inspection at works 

Inspection at works 

Inspection at works 

Inspection at works 

Inspection at works 

Inspection at works 

Reviewed by & Issued by: 
Pradeep Agnihotri 



CLIENT 

CONTRACTOR 
NOA No. 

Project Name 

Code Name 

SR. 

NO 

Size /Construction 

C 

8 
8.1 

8.2 

8.3 

8.4 

8.5 

#APAR 

8.6 

CONDUCTORS 

8.7 

8.8 

8.9 

8.10 

8.11 

COMPONENTS 
OPERATION & 

DESCRIPTION OF TEST 

STANDARD MANUFACTURING QUALITY PLAN 

Contract/ Award Letter no. 

PACKING AND DISPATCH 

Manufacturer's Name & 
Address 

Drum No. 

Size & Code name of 

Conductor 
Length of Conductor 
Gross Weight of Drum after 

lagging. 
Tare Weight without Lagging 
Net Weight of Conductor in 
the drum. 

Arrow Marking for unwinding 
Position of conductor ends. 
Name & Address of 

consignee 

TRIS 

Check for ldentification and Packing. 

VADODARA 

SAMPLING 

LIMI 

PLAN 

Prepared by: 
Aritra Mukherjee 

BASIS 

100% 

APAR INDUSTRIES LIMITED 

14-Trans/Misc/P-/33/2023 Dated: 22.09.2023 
& 15-Trans/Misc/P-4/33/2023 Dated: 22.09.2023 

ACCC CASABLANCA 

Composite core 1/7.11 mm (R) 

Bihar State Power Transmission Corporation Ltd. 

An.Al.12/4.25mm (TW) + An. Al. 8/4.06mm (TW) + 

AND ACCEPTANCE NORMS 
REF. DOCUMENT 

( 

Supply contract for design, manufacture, testing at manufacture's works and delivery of 
equipment's required for Reconductoring of O6 Nos. 132kV Transmission lines with 
HTLS equivalent to ACSR Panther, NIT No. 18/PR/BSPTCL/2023 

APPROVED 

DOC NO 

ISSUE NO 
ISSUE DATE 

REV NO 

REV DATE 

'18 0CT 2023 

TESTING 
AGENCY 

Subicd io the condition that vou are not ansoved of 
he raso0nsibility tor correctness of the merii 

SUpoiied weciicaion 

0ng and Qieenng 

QC 

bina Sate ower TransmisSIOn Company nei 
Viuyut Bnawan, Patna-80002? 

:AIL/MQP/NP-751/01 

Department of 
Contractor 

:1 
-:03.10.,2023 

:00 

*00 

REMARKS 

Reviewed by & Issued by: 
Pradeep Agnihotri 



{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

