BIHAR STATE POWER TRANSMISSION COMPANY LTD., PATNA
A subsidiary company of Bihar State Power (Holding) Company Ltd., Patna
CIN - U74110BR2012SGC018889
[SAVE ENERGY FOR BENEFIT OF SELF AND NATION]
Head Office, Vidyut Bhawan, Bailey Road, Patna — 800021
E-mail address — ceplanningengg@gmail.com , engg.dept@bsptel.bihar.gov.in
Website - www.bsptcl.in

Letter No. C.E. (P&E) 05/2024 35 / BSPTCL, Patna Dated [& [ ”_ 2y
From,

Kumar Prasant
Chief Engineer (P&E)
To,
JV of M/s ABN Tower & Transmission Pvt. Ltd.(Lead partner)
and M/s BinodConstruction(JV partner)
Godrej Genesis Building,Unit No.609,Plot No.XI,
6" Floor,Block EP & GP,Sector-V,Salt Lake
Kolkata-700091 :
Email:- infowabntower.com
Sub.:- Adoption of vendor of M/s Apar Industries Ltd.,Vadodara for supply of 24F OPGW Fibre
Optic Cable along with adoption of GTP & drawing of the same for Construction of
2x50MVA, 132/33KV GSS Bhorey (Dist.Gopalganj) including residential quarter with
construction of associated 02 nos. 132KV Line bays at GSS Hathua & Construction of its
associated 132KV D/C Bhorey-Hathua Tr. Line with ACSR Panther Conductor (Line
length-60RKM) on turnkey basis under state plan against NIT-10/PR/BSPTCL/2023 .

Ref.:- 1. NIT No.- 10/PR/BSPTCL/2023.
2. NOA No.- 13(service), Dated-01.09.23 & 12(supply), Dated-01.09.23
3. Your Letter no.- ABN/23-24/10/BSPTCL/RL-1445, Dated-12.01.2024
4. This office Letter no.- 656, Dated-28.11.23

5. This office Letter no.- 203, Dated-02.03.22
Sir,

With reference to subject noted above, your request for adoption of vendor of M/s Apar
Industries Ltd., Vadodara for supply of 24F OPGW Fibre Optic Cable along with adoption of GTP &
drawing of the same from NIT- 12/PR/BSPTCL/202] against NIT-10/PR/BSPTCL/2023 is hereby
considered on the risk and responsibility of M/s ABN Tower & Transmission Pvt. Ltd.(Lead
partner) JV with M/s Binod Construction(JV partner).

Please note that this approval and issue of this letter does not absolve you from any
contractual responsibility in terms of quality and correctness of the material and should be strictly in
accordance with the tender specifications/ISS/IEC. If at any time, any abnormality is observed.
BSPTCL reserves the right to withdraw this approval with immediate effect without any pre-
intimation.

Encl: As above. ; Yours

( Kumal Prasant)
Chief Engineer (P&E)

-
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DRS Form a)

DATA REQUIREMENTS SHEETS for
OVERHEAD FiBRE OPTIC CABLE

OPTICAL GROUND WIRE [OPGW) ~ 24/48 Fibre: 24F

Manufacturer : APAR INDUSTRIES LIMITED
Part # : ZAFI2AS]72,39.9)

CABLE CONSTRUCTION

Paramater:

As par Technical | As per Bidder
Spacification Offaring

Mo. of Fibras Dual Window Single- 24
Mode:

24

Buffer Type: Loose Tuba

Loose Tube

Buffer Tuba material

As applicabla PBT {Polybutylens

Targphthalate)

No. of Buffer Tubes As applicable

4

No. of Fibars per bulfer Tube As applicable

6

Expacted Cable Life 25 Year

25 Years

Parameters of OPGW

urs Kgf

_L/IJ,GDM (f‘,\( NIET Mo

7340 Kgf
(72 KN

Effective area “,,\p}g!, 2 gpr(-dmm. G

49.86

Waight AN : Kg/m

0.362

(iv} | Diameter L/(D,\‘l)’\ mm

11.40 .

{v) |Modulus of alasticity Y \ Kg/ram?

12244 .

-

{vij | Coeff. Of finesr expansion PR R

s
¥ L _'f_;ﬁ-'a_é;;?:l{??" af

{vii) | Ceniral tube design &H‘N"‘w’%h l.. o
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Part #:

$t APAR

Tomaorcow's sotulione todey

Manufacturer: APAR INDUSTRIES LIMITED

DATA REQUIREMENTS SHEETS for

OVERHEAD FIBRE OPTIC CABLE
OPTICAL GROUND WIRE {OPGW]:24

24F12A8[72,39.9)

CABLE CONSTRUCTION
Sog | Paramotar: tintt: Particulars:
y | Fibre Manufacturer Sterlite Technologies Limited
) Dual Window Single-Mode: Fiber Type :OWSM G.4520
2 | thl:n:?ie\z'indow Single-Mode: el .
3 | Buffer Type: Loose ube
4 | Buffer Tube Diameter: mm | 1,90 £ 0.10
5 | Buffar Tube malerial PBT (PolyButylene Tersphthalate )
6 | No. of Buffer Tubes: each | 04
7 | No. of Fibers per Tube: each 06
g | |dentification/numbering of Different Color / 4 Tube
individual tubes: : { Blue, Orangs, Green, Brown )
9 | No. of empty tubes (if any): each N/A
10 | Filing matoriak ftis?c:gjlagoscoplc Non<onductive)
O e e R K
12 | Strength member(s): FRP and ACS Wires
13 | Binding yarn/ tape: Thermal Barrler
_ Cenfral oplical unii consists of an
"4"'&{&?}"}{% NjJHU aluminium tube housing the multiple
=0 ﬂz \R—? pre L’ AT buffered  optical  fibre  unifs
) E\M containing the fibres. The central
4. | Describe Cearal Chre Design opfical unit and the outer stranded
metallic conduclor protect the fibres
!I PR : from Mechanical, Electrical and
Subjar: 1o m-,a:;,,‘; 1 o1 Evirgamental effects. !

{APARANDUSTRIESLIMIT

R u-c'u!; :M!rrsr e mganais

BuUppited 25 par s {-’l -j,% 16 Q‘{!DLM’%W.# 4
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DRS Form 1 {Continuad)

DATA REQUIREMENTS SHEETS for

OVERHEAD FIBRE OPTIC CABLE

OPTICAL GROUND WIRE (OPGW):

Paramater: Unit: Particulars:
15, | Aluminium Clad steel wire
Diameter: mm 2.30 {27 % IACS)
Number: each 12
16, | Aluminium alfoy wires
Diameler; mm N/A
Number: each N/A
17, | Aluminium tube inner diameter: mm 5.00 ¢ 0.20
18. | Aluminiom fube outside diameter: mm 46,80 £ 0.20
9. | Cable Diameter:
{nominal & deviation) mm N.40+ 2%
20, | Cabla crosssection area {Nominal): mm? 66.54
21. | Cable crosssection area (Effactive): mm? 49.86 -&{Op,lg_‘y{ fooe N7 Mo
22. | Fully Compliant with [EEE 1138; Yes/No | Yes ~—lo|pelrsprelods.
w "
. tor  Congifen
Mechanical Properties of Cable — /E’\ﬁi \iima i [ i ; ! :
il 23. | breaking load/ kN ! 72 i AT RS
| Ultimate Tensile Strength (UTS): A D o I\ By
| 24. | Fibre strain margin: % | 47%of Cable UTS Q:*f/ 3
_.[ 25. | Zero fibre strain'up tojoad kN 33.84 0 m}.}‘-}aﬂ
| 26, | Waight: kg/km | 362 + 3% '
| 27, | Crush strength: | kg/mm | 188 Kg/100mm?
" 28, | Equivalent Modulus of elastichy: KN/mm? | 120,11
29. | Minimum Bending Radius without T
microbending: mem 228 e 1
30. | Maximum Bending Radius: : AN 7,
! Short Term: Sibignt o the coaditon 13t o
' SICE | MMt MShonsibiity for cormactn i ot (e e s
L _J. B Long Term {Continuous): |  mm  sypd8&d a5 per spigrfica: vn

Continued .

Bibar Staie Pows: Trenaming -

P
Electricat Supdiihiznaing
(Plaming and Frac

Vigjut Bhawan, Fei.o il
& 1o |'1"-
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DRS Form 1 {Coniinued)
DATA REQUIREMENTS SHEETS for
OVERHEAD FIBRE OPTIC CABLE
OPHCAL GROUND WIRE (OPGW): ; I
Saq Paramsior: Bnit: Particulars:
31, | Tensile proof test (Screening) level: | KN/mm? | 1.011 i
32, | Maximum permissible fensile stress; | KN/mm? | 0.578
33. | Permissible CTS. tensile stress; KN/mm? | 0,289
34, | Maximum sag at maximum mm NA
tamperature and design span with
no wind:
35, | Everyday tension at 32°C, no wind: | % of UTS | NA
38, | Maximum fension at Every day Kg NA
condition with full wind pressure
Thermal Rroperties of Ceble
37, | Coefficient of linear expansion: per °C | 14.6 X 10¢ ' ! i
38. | Coefficient of sxpansion . u ohed . ﬁ‘f NI :
Cladding: | per°C | 23X10% L olp2] R2p- . i
Cora: | per*C | NSX 1Y s Pl <P Ty [qaq_; ‘
39. | Nominal operating temperature T 40°C o +80Cc (B
ranga: \\\M
ge: 4 |
40, | SC curtent lransisnt peak “C 220 s L
\ e N Y, 2l RN
temperature: A 2 g,?}” é‘"’?"ﬂ{%: e o _.
41, | Maximum allowable tempsrature for T 210 ~'1,1 ALel) npas P‘;“J froffa s
lightning strike: Chor=r v oAt i
42. | DC Resistance of OPGW cable at Q/Km | £0.740 ¥ 5 g1
’ e BT
20°C o4\’ K i
Lt
43, | Short Cireuit Current KA 2 6.32 KA for 1 Second { 39.9 i ’x“’“‘]’
KAsshy v b =~ ey 2 |
« ContinuedXitiy o the cosddien 2 ey 2 otind o !
the respansibiiy for parrgstans ol g mater s ||

stpplied as per t:pﬁ;ﬁa/!gpa

Electricsl Soperirierding Eagrzr
{Pining and B ai
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Tomarrow's tolutians today

DRS Form 1 (Continued)
DATA REGUIREM S 8H r

OVERHEAD FIBRE OPTIC CABLE

CPTICAL GROUND WIRE (QPGW):

CABLE SPOOL and DRUM i
Seq Parameter: Unit: Particulars:
44, | Available lengih per spool
Maximum: m 525, 3150
Nominal; m 506, 3000

{Standard length & tolerance of
cable per real shall be :

1) 5000m & 5%
2) 3000m # 5%

However customized langths as pat the
requirement can also be supplied.

45. | Sizeof drum;
. ROl erum i (Flange x Barrel x Traverse)
5000m Drum : 1350 x 625 x 915mm
3000m Drum 3 1170 x 625 x $15mm
46&. | Weight of empty drum: kg 5000m Drum : 200 Kg (spprox)
3000m Drum : 150 Kg {approx.)
47, Waig}‘l;tiof drum with cable: kg 5000m Drum : 2010 Kg (approx,
| Spoo 3000m Brum : 1236 Kg {approx.)
I 46. | Will drum lengih scheduling Yes/No N.A =
| be practiced to match
L fransmission line span lengths? . ) !
49, Describs Drum materials: ? 1 *Pket foe NET e
@\l 0)piel R 57 reclpsns

Returnsble Steel Drum covered with Polypropylaney?e\\m main supply and Non-
Returnable Steef Drum covered with Polypropylene theet for spare quaniity supply,

50. Describe cable end capping and protection against abrasion efc.:

Both ends of OPGW cable shall be securely fastened to drum and sealed with a

e A {Pianning and Ergmaezenss.
{ 3 ?,l e L'}_S_s@ . J-f- L_';Blhar Stsla Power Trangiug: o e
P S ‘-{1 ¥i

) shrinkable End Cap. EPRRECVIID #
A M e B COrIiat ot S . W e ||
. ":,-ﬂf__"": ? ?"I -:,“‘_:_;J) D= {O¥H :%._—‘- ‘:ﬁ»—i "2 4 Sulyeci to the t"a‘)r.f-i ou 1':_ € f wak's & .l ! i
| i f / 1 the respansbility o coowinis s 3 .

e fomnd T . @ara i e ]

Aiganl Svta i~ 2 suppliad as: ter specioaten
) e ( ! A [
- BT sy 1/F
¢ ey !'ffi’“" (\*-,* ‘% Slectiical Supemtanding e - :
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DRS Form 1 {Continued)

DATA REQUIREMENTS SHEETS for

OVERHEAD FIBRE OPTIC CABLE

GPTICAL GROUND WIRE (OPGW):

INSTALLATION

Parameter: Unis: " Particulars:
Splice Loss:

Maximum: 0.10
Average: 0.05
Operafing Temperature Range: -40°C to +80°C
Rated isoceraunic No. 50

Expected Cable Life: 25

Maiching with the line and
stringing Schedule.

Installation rate per taam:

No. of persons perteam: A
Max. possible span for specified - NA
operating conditions:

Mid t 0°C with no wind '1 (op) .
= fo;dsiga? sag a with no win op. /fl.‘(‘ NE7Mo
Midspan sag af max femp. with no —{elpzrsprerfac

wind loading:
Midspan sag at max temp, and
wind loading
Cable swing angles:
Worst Case:
Everyday:

OPGW is suitable for live line
installation or normal installation

APPTINED

Surt 10 e £angL e
fhe; responsiviity for ap iR
synpiied as per spzoiaEtan
. s |
Electricad Suphrmtend_-ng E—.-:;_m.r-.-r
(Piarming and E-:n;.;u}fre-:
Bihat State Power Tranamivsan Lo 5
Wd{:/t&_h?_{'gv?n, Parae 250

L. Q‘l—\ Dq}‘t“«
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ORS Form 2

DATA REQUIREMENTS SHEETS for OPTICAL FIBRE

DUAL-WINDOW SINGLE MODE (DW-SM)

OPTICAL PARAMETERS
Saq Parametor: Unit: Particulars:

. | Fibre manufaciurer(s]/Type: Sterlite Tochnologies Limited

y i Eibm" quf_ :[iWSM G,6520
2. | Fibre production method: ki) Vapair Depasition {CYD)
3. | Afienuation Coefficient® 1310 nm: dB/ken v 3

@ 1550 nm; dB/skm : 8215
4, Altenuation Variation with <0.05

Wavelength (£25 nm); dB/km )

S. | Altenuation af water peak @ 1383 dB/km <0.35

am

Ly

gueriy g9 por snes Fip=tirmy

N

kzatrical Buperintenting Enginer
(Franning snd Engine

Blihar Bte Faver Transmissioi

g f..}o?( [U'f NETNe-
—|olprIRsprelecss

S

Point discontinuify @ 1310am: ~dB <0.10
L o @ 1550nm; dB £0.10 K
3 emperature dependence dB o -
(induced attenuation): = 0.05 {60°C to +85°C) i waf v
8. | Nominal Mods Field Diameter J}\j‘ ¥
@ 1310 nm; '
@ 1550 nm: Hem ?024 h%-\t ” ,-'g .
9. | Mode Field Diamefer Deviation ¢ Cr\ 'r\t& ¥ ¥y
@ 1310 nm: . q A F=
@ 1550 nm: pm 0.4 e “yf\ 1\&\\4 N | i
0.8 = P NI N
10. | Mode field noncircularily: % <60 \ b‘Qf\ P & \gﬁ’
71. | Chromatic Dispersion Coelficiont . fﬁf AENCRANY S
® 1310 (12881539} o | Po/nenkm | (35 AN 07 AT N
@ 1310 (12731350) nm: <53 V) : =
@ 1550 om: <18 & ,Lh,cj,‘z r
12. | Zero dispersion wavelength: nm 1300 ~ 1324 oY \l‘ L
13, | Zero dispersion Slope: pe/nmikm | _ 0.092
14. | Cutolf wavalength: nrm % 1260 |
18, Rﬁ&adiv& Index : 1.4670 @1310 nrn &
1.4675 @1550 nm
16. | Relractive Index profile; APRPRGYED Step Index :
. Cladding Designy:r. o the zona.on 02 you 273 Ao ER e éﬂﬁed '
"_18, Numarica| EW‘VJ |43} HERM 1 DFOCR ern gy g —
= y 0.13 typical
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DRS Form 2 (Continued)

DATA REQUIREMENTS SHEETS for OPTICAL FIBRE
DUALWINDOW SINGLE MODE (DW-SM)

[ PHYSICAL and MECHANICAL PROPERTIES

Seq ’ Parameiar; Unit: Particulars:

Bend Performance:

L

- (37.5 mm radivs, 100 lurns) €1310 nm dB Afienuation Rise 5 0.05 per Km
d 30 mm radivs, 100 turn) @1550 nm dB Aftenuation Rise 5 0.05 per Km
.‘ 16mm radius, 1 turn) @ 1550nm dg Aftanuation Rise < 0,50 per km
26,
i

—_'—___———--_.__ T = N
Core Diametar {nominal + deviation) : | pm 8.50 0.7 !

Core nen-circularity: '3 6.0 —,
Cladding Diameter | pm |

| (nominal + daviation); 125+ 07 ‘]

<05

—
24, [ Cladding non csrculamy 9% =10
]_ 25, | Fibre cuioff wavelengih am |

/ Protective Coating type & materal

23, ' gore- Clad / Made field concentricify jim

| 26, Primary: UV-cured Acrylate.
1 Secondary: UV<cured Acrylate.
_— Proiec-‘we Cuafing Diamefer | 245
| £ ] (nominal deviation): pm %10
L 28, Protacflve Coating removal method: Stripping method
Coeﬂng Concenirrcuy Pm” "] Cosling cladding error < 12
—— - — i —‘“-———-.‘.______________J
| Polarisation rnode dispersion coefficiant rl ps/ km ] [ S 0.2 |
B iniuinis "'_‘_“‘T""" v N[7

Proof test {aval > 0 69 (100 Kpsi)

@,E!A/m\ 598

f i

Colour coding compliant wif
ﬁiA/T 1A 598 or IEC 60304 or Bellore
GR-2

Colounng material compliant with
technical specs? Yes/No

Minimum Guarantead design lifg span

’ of eptical fibreg Tsar‘? fiksiby l:I: for sore,.

A fl A Fdte 3
o,

Yas/No
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Cross Sactional Drawing:

R

Additions! Details of OPGW Cable

Aluminium Tube
Thermal Barcler Tape

Opiical Fibor +Looss Tube + Filling Jelly

Aluminium Clad steel Wires {27% IACS }

R =g Relnforced Plastic

Ny AR YR '\.-’J gl
‘ '["(:. v Y9 -‘?15-cr-'b‘-L\A3! t¥@ib,

Lous
: ‘vn}

_L.L.'\-i"

] oy

n..r}b'. B; ,_“:”” e 4

| 24F12A8[72,39.9) Named No. Diamstor
J Fibers G652.D 24 -
Structure Canter Aluminum Tube (OD) 1 6.80 mm £ 0.20 mm
Details Aluminum Tube (ID) ¥ 5.00 mm % 0.20 mm
Layer ] 27 %AS wire i2 2,30 mm £ 0.04 mm
According fo IEEE std 1138, IEC 60794.4 standards
Stranding direction of ouler layer is "Lofthand™
Fiber No, & Type 24 G.652D
Standard Diameter .40 mm R
Supporting Cross Section
Section of AS wire 49.86 mm?
Sectian of Aluminum Tube 16.68 mm?
Technical
Data Approximate mass 362 Kg/Km s
Rated Tensile Sirength 72 KN
Modulus of Elasticity 120.11  KN/mm?
Thermal Coefficient of Linear Fxpansion 14.6 x10¢/°C .
, VW 'ﬁy 'Zl Calculated D.C. Resistance at 20°C 0.740 /km ]
Mo~ 1807 | ShorCircuit Currant (1 sec, 20~230°C) 2632 KA - |
'1"\ 2 n ;-PTC!-!Z"’“ Short-Circuii Currant capacily (20~220¢°C) 39.9 kAazs T
Minimum Bending Radius 228 mm ]
@: Rwemmra tnstallation a H10°C~+50 15 —j
10 )\ Rango : Transportation and Opersfion  3.-.. . lhe s +‘:§6~' :t J
!I--_. <31 ,u’, fer s "‘ﬁ" sial “ e o ':;:
Remaris : 1} All Sizes and Values are Nominal Values " 250 4 Per Spesitienioy o S
2) Tolerance on diamaler, ares and walgh! iz t 1.5%"D, £ 3%*Aand £ 3%*w
P ; sz g . :rr;-l SR ineng: “a Engime:
_.‘{1[,_.._,: q_;-.._':‘.__{_‘_::__,rl ]L;P COND i~ e oy U " .3 n: NG 84 Koty .
) ' AT 1-) WA, UM r{ ® Hagmiz : r‘ o
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B) Reference Standards
The standard specifications according 1o which the OPGW cable shall be manufactured and

tested are:

+ 1EC 607931 : Optical fiber Part 1: Generic specifications

& IEC 607932 + Opfical fiber Pat 2: Product specifications

& UT Gos52 : Characlerlstics of 2 single-mode optics! fiber cable

< TUT G.455 : Characteristics of a nonzero dispersion-shifted single-moda oplical Fiber and cable.
“ EIA/TIA 598 B : Color code of fiber optic cable.

*  [EC 60794.4  Sactions| spacification « Aerial opfical cables along electrical power lines

¢ 1EC 60794.4-10 : Aarial optical cablas #long alsctrical power lines —~Femily specification for OPGW
* IEC 6079412 : Opical fiber cables-Pan 1.2: Generic specification-Basic optical cable tost
Procadure,
“ IEEE 11382009 ¢ {EEE Standard for testing and perlormance for optical ground wire (OPGW)
for use on elsctric utilily power linas

¢ IEC 61395 ¢ Overhead Electrical Conductors — Creep fest procedures for strandsd conductors.
+  |EC 61232 : Aluminum ~clad stael wire for elactrical purposes
%+ IEC 61089 # Round wire concentric fay overhead elactrical stranded conductors

€} Onptical Fibar idenfification
Individus! optical fibers within a fiber unit and fiber units shall be identifiable in accordance with
EIA/TIA 598 colorceding scheme as specified below.

Coloring ufifized for color coding optical fibers shall be integrated infa the fiber coating and shall

be homugenous. The color shall not blead from one fiber to another and shall ot fade during fibre

preparation for fermination or splicing. » Yed . /;ém' AL 3o |
—Holpiz| eprcfpsss

; Fiber Units

lfhw Tube

Crange Tube
|
‘ Greon Tubs
J Brown Tubs

|
For Apar Indusiries Lxd, Indin . i ‘@Wa
n L Hbch 'I:'b aet It

, sy for COTGeness o gy,
35 BE7 spegitic stion

7 erd

i

\
<
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