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SECTION -1

SCOPE, SPECIFIC TECHNICAL REQUIREMENT AND QUANTITIES

1.0 SCOPE

This technical specification covers the requirements of design, manufacture, testing at
works, packing and dispatch of AAC Bull Conductor.

The equipment is required for the following project.

Customer : Power Grid Corporation of India Ltd.
Project :765kV/400kv Agra UPPTCL (NEW) Substation
Owner : UP Power Transmission Corporation Ltd.

1.1 BILL OF QUANTITY
Sk No. Item Qty.
1. AAC Bull Conductor 34kM

Note:
a. The Qty may vary upto £30% before placement of order.
b. The Qty. May vary by +20% during contract stage.
¢. Manufacturing clearance shall be given in 2 lots (max.)

1.2 TYPE TESTING

Bidder shall submit valid type test reports (as per relevant [EC/IS Standard) for approval. The
type test reports submitted shall be of tests conducted within last 10 years prior to the date of
bid opening i.e. 28.04.2014 The bidder should have conducted type test on identical or
similar equipment/ components to those offered. In case type test reports are found to be
technically unacceptable to BHEL/PGCIL, the type test shall be conducted without cost and
delivery implication to BHEL.

1.3 QUALITY PLAN

Bidder to follow valid PGCIL approved Quality Plan as per PGCIL procedure. In case the
bidder don’t have PGCIL approved QP, it will be the bidder’s responsibility to get its QP
approved directly from the ultimate customer.

1.4 DRAWING/DOCUMENTS APPROVAL:

Standardized GTP of POWERGRID is enclsoed as Annexure-B, no approval on GTP is
required and inspection shall be carried out as per standardized GTP. Further, type test
approval is also not required , if the manufacturer of AAC Bulll conductor is mentioned in
the Annexure-C. For all other manufacturer , type test approval from Powergrid shall be
required .

~—-XX—
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SECTION - 11

TECHNICAL SPECIFICATION

2.1  This section covers the technical requirements of the AAC BULL Conductor.

2.2 TECHNICAL REQUIREMENTS
1. Conductor type : AAC
2. Commercial name item : BULL

2.2.1 The details of the conductor are tabulated below:

a) Stranding and wire Diameter in mm 61/4.25 mm Al
b) Number of strands
¢) | 1® Aluminium layer 1
d) 2"! Aluminium layer 6
€) 3" Aluminium layer 12
f) 4" Aluminium layer 18 B
g) 5™ Aluminium layer 24
h) Sectional area of aluminium 865.36 mm"” N
i) Total sectional area 865.36 mm”
i) Overall diameter 38.25 mm
Linear Mass of the conductor
k) standard 2400 kg/km
)] Minimum 2355 kg/km
m) Maximum 2445 kg/km
n) Calculated dc resistance at 20°C 0.0334 ohm/km
0) Minimum UTS 139 kN
p) Drum Length 1000m
q) Tolerance on standard length (%) (+-)5
1) Raw Material
s) Minimum purity of Aluminium (%) 99.5
t) Max. Copper content (%) 0.04
u) Direction of lay of outer layer Right Hand
V) Modulus of elasticity (kg/sgmm) 4709(initial) and 5869(final)
w) | Coefficient of linear expansion (/deg C) | 23x10°
X) Minimum corona Extinction Voltage kV | 508 kV rms
rms
y) RIV at IMHz (micro volts) Less than 1000 at 508kV (rms)

2.2.2 The details of aluminium strand are as follows:
i) | Minimum breaking load of strand
- before stranding 2.23kN
- after stranding 2.12kN
i) | Max. D.C. resistance of strand at 20°C 03.651 ohm/km

iii) | Max. resistance of 1 m length of strand | 0.00203 ohm
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223

2.3

24

24.1

242

| Tat20°C 1 ]

Drum Dimensions (Generally conforms to 1S-1778)

i) | Flange diameter (mm) ‘ 1855
it) | Traverse width (mm) 925
ii1) | Barrel diameter (mm) 850 ]
iv) | Flange thickness (mm) 50x50
APPLICABLE STANDARDS

The ACSR MOOSE Conductor shall strictly conform to the following Indian and
International standards, as appropriate:

IS 398 (Part-V): 1992 Aluminium conductors

IS 8263:1990 Methods for radio interference test
IS 1778:1980 Reels and drums for bare conductors
IS 1521:1991 Method for tensile testing of aluminium wire

TECHNICAL REQUIREMENT AND CONSTRUCTIONAL DETAILS

The finished conductor shall be smooth, compact, uniform and free from all
imperfections including spills and splits, die marks, scratches, abrasion, scuff marks,
kinks (protrusion of wires), dents, press marks, cut marks, wire cross over, over
riding, looseness (wire being dislocated by finger/hand pressure and/or unusual
bangle noise on tapping), material inclusions, white rust, power formation or black
spots (on account of reaction with trapped rain water etc.), dirt, grit etc.

All the aluminium strands shall be smooth, uniform and free from all imperfections,
such as spills and splits, die-marks, scratches, abrasions and kinks after drawing.

2.5 Joints in wires

2.5.1

2.6

Aluminium wires

No joints shall be permitted in the individual wires in the outermost layer of the
finished conductor. However, joints in the 12 wire and 18 wire inner layers of the
conductor shall be allowed but these joints shall be made by cold pressure butt
welding and shall be such that no such joints are within 15 metres of each other in
other in the complete stranded conductor.

Tolerances
The manufacturing tolerances to the extent of the following limits only shall be
permitted in the diameter of individual aluminium strands and lay-ratio of the
conductor.

Section -2 Page 2 of 8
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2.7

2.7.1

2.8

2.9

2.9.1

2.9.2

a) Diameter of aluminium strands after stranding (in millimetres):
Standard Nominal Maximum Minimum
Aluminium Al61/4.25mm 4.25 4.29 4.21
b) Lay ratio of conductor:
T . . .
Maximum Minimum |
6-wire layer 16 10
Aluminium 12-wire layer 16 10 ]
18-wire layer 16 10
24-wire layer 14 10
Materials
Aluminium

The aluminium strands shall be hard drawn from electrolytic aluminium rods having
purity not less than 99.5% and a copper content not exceeding 0.04%

Standard length
The conductor shall be supplied in lengths as required.

Tests:

The following type, acceptance and routine tests and tests during manufacturing shall
be carried out on the conductor.

Type Tests
The following type test reports conducted within past 10years as on 24.08.14 shall be

submitted

UTS test 139 kN (Min)

Corona extinction voltage test (dry) 508 kV rms

Radio interference voltage test (dry) Less than 1000 micro Volts at 508 kV
DC resistance test of Conductor at 20 | 3.340 ohm/km

degree C

Acceptance tests
a) | Visual check for joints, scratches, etc. | As per clause No. 2.10.7 below

and lengths of conductor
b) | Dimensional check on strands As per clause No. 2.10.8 below
c¢) | Check for lay ratio of various layers As per clause No. 2.10.9 below

e) | Torsion and elongation test on | As perclause No.2.10.11 below
Aluminium strands

_
f) | Breaking load test on strands As per clause No. 2.10.12 below |

Section -2 Page 3 of 8
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2.9.5

2.10

2.10.1

2.10.2

2.103

In addition wrap test on aluminium strands, dc resistance test on aluminium strands
and UTS test on welded joint of aluminium strands shall be carried out as per clauses
12.5.2,12.7& 12.8 respectively of 1S:398 (part V)1982.

NOTE:
All the above tests except test mentioned at (a) shall be carried out on aluminium after

stranding only.

Routine tests

a) Check to ensure that the joints are as per specification.

b) Check that there are no cuts, fins etc. on the strands

c) All acceptance tests as mentioned in clause 2.9.2 above to be carried out on each

coil.

Tests during manufacture ,
a) Chemical analysis of aluminium used for !ﬁs per clause No. 2.10.6

making aluminium strands

Sample batch for type testing

The bidder shall offer material for selection of samples for type testing, only after
getting quality assurance plans approved from owner’s quality assurance department.
The sample shall be manufactured strictly in accordance with the quality assurance
plan approved by owner.

TESTING PROCEDURE FOR AAC BULL CONDUCTOR

UTS Test on Stranded Conductor

Circles perpendicular to the axis of the conductor shall be marked at two places on a
sample of conductor of minimum 5 m length suitably compressed with dead end
clamps at either end. The load shall be increased at a steady rate up to 80 kN and held
for one minute. The circles drawn shall not be distorted due to relative movement of
strands. Thereafter the load shall be increased at a steady rate to 161.2 kN and held for
one minute. The applied load shall then be increased until the failing load is reached
and the value recorded.

Corona Extinction Voltage Test

Two samples of conductor of 5Sm length shall be strung with a spacing of 450 mm
between them at a height not exceeding 8.0 m above ground. This assembly shall be
tested as per Annexure-A, corona extinction voltage shall not be less than 508 kV
(rms) Line to ground for 765kV & system.

Radio Interference Voltage Test
The sample assembly similar to that specified under (2.10.2) above shall be tested as
per annexure-A. Maximum RIV level (across 300 ohm resistor at 1 MHz) at 508 kV

(rms) line to ground voltage shall be 1000 pV.

Section-2 Page 4 of 8
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2.104

2.10.5

2.10.6

2.10.7

2.10.8

2.10.9

D.C Resistance Test on Stranded Conductor

On a conductor sample of minimum 5 m length two contact clamps shall be fixed
with a pre-determined bolt torque. The resistance shall be measured by a Kelvin
double bridge by placing the clamps initially zero meter and subsequently one meter
apart. The test shall be repeated at least five times and the average value recorded.
The value obtained shall be corrected to the value at 20°C as per clause no. 12.8 of
1S:398 (Part V)-1982.The resistance corrected at 20°C shall conform to the
requirements of this specification.

Chemical Analysis of Aluminium

Samples taken from the Aluminium ingots/ coils/ strands shall be chemically/
spectrographically analyzed. The same shall be in conformity to the requirements in
this specification.

Visual Check for Joints, Scratches etc.

Conductor drums shall be rewound in the presence of the inspector. The inspector
shall visually check for scratches, joints, etc. and that the conductor generally
conforms to the requirements of this specification. The length of conductor wound on
the drum shall be measured with the help of counter meter during rewinding.

Dimensional Check for Aluminium Strands .
The individual strands shall be dimensionally checked to ensure that they conform to
the requirements of this specification.

Check for Lay —ratios of various Layers. -
The lay-ratios of various layers shall be checked to ensure that they conform to the
requirements of this specification and clause no. 9.4 and 9.5 of 1S-398 (Part-V) 1982.

Torsion and Elongation Tests on Steel Strands

The test procedures shall be as per relevant clauses of IS 398 (Part V): 1982. In
torsion test, the number of complete twists before fracture shall not be less than 18 on
a length equal to 100 times the standard diameter of the strand before stranding & 16
after stranding. In case test sample length of less or more than 100 times the standard
diameter of the strand, the minimum number of twist will be proportionate to the
length and if number comes in the fraction then it will be rounded off to next higher
whole number. In elongation test, the elongation of the strand shall not be less than
4% for a gauge length of 200 mm.

2.10.10 Breaking load test on welded Aluminium strand:

Two Aluminium wires shall be welded as per the approved quality plan and shall be
subjected to tensile load. The welded point of the wire shall be able to with stand the
minimum breaking load of the individual strand guaranteed by the bidder.

Section -2 Page 5 of 8

sl d iy
s ri,;\/l/%
5 *vdkchhmmu



-« i 1., Bharat Heavy Electricals Limited Lo Uil
LoV 265k V400KV Agra (UPPCL) Vb 26400
iachtient .. - Tochbival BpeGifedtionndAGBull conductor ST <t Fdchnival 8

T Poc. No. TB-376-316-115 Rev-00 ‘ e e

CORONA AND RADIO INTERFERENCE VOLTAGE (RIV) TEST

1. General

Unless otherwise stipulated, all equipment together with its associated connectors,
where applicable, shall be tested for external corona (for 400kV & above) both by
observing the voltage level for the extinction of visible corona under failing power
frequency voltage and by measurement of radio interference voltage (RIV) for
132kV above.

2. Test Levels:

The test voltage levels for measurement of external RIV and for corona extinction
voltage are listed under the relevant clauses of the specification.

3. Test Methods for RIV:

w2
—

RIV tests shall be made according to measuring circuit as per International
Special-Committee on Radio Interference (CISPR) Publication 16-1(1993) Part -1.
The measuring circuit shall preferably be tuned to frequency with 10% of 0.5 Mhz
but other frequencies in the range of 0.5 MHz to 2 MHz may be used, the
measuring frequency being recorded. The results shall be in microvolts.

3.2 Alternatively, RIV tests shall be in accordance with NEMA standard Publication
No. 107-1964, except otherwise noted herein.

In measurement of, RIV, temporary additional external corona shielding may be
provided. In measurements of RIV only standard fittings of identical type supplied
with the equipment and a simulation of the connections as used in the actual
installation will be permitted in the vicinity within 3.5 meters of terminals.

W
(93}

34 Ambient noise shail be measured before and after each series of tests to ensure
that there is no variation in ambient noise level. If variation is present, the lowest
ambient noise level will form basis for the measurements. RIV levels shall be
measured at increasing and decreasing voltages of 85%, 100%, and 110% of the
specified RIV test voltage for all equipment unless otherwise specified.The
specified RIV test voltage for 765kV, 400 kV, 220 KV is listed in the
detailed specification together with maximum permissible RIV level in microvolts.

3.5 The metering instruments shall be as per CISPR recommendation or equivalent
device so long as it has been used by other testing authorities.

3.6 The RIV measurement may be made with a noise meter. A calibration procedure
of the frequency to which noise meter shall be tuned shall establish the ratio of
voltage at the high voltage terminal to voltage read by noisel meter.

4, Test Methods for Visible Corona

The purpose of this test is to determine the corona extinction voltage of
apparatus, connectors etc. The test shall be carried out in the same manner as
RIV test described above with the exception that RIV measurements are not
required during test and a search technique shall be used near the onset and

Section -2 Page 6 of 8
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4.1

4.2

43

4.4

extinction voltage, when the test voltage is raised and lowered to determine their
precise values. The test voltage shall be raised to 110% of specified corona
extinction voltage and maintained there for five minutes. In case corona inception
does not take place at 110%, test shall be stopped, otherwise test shall be
continued and the voltage will then be decreased slowly until all visible
corona disappears. The procedure shall be repeated at least 4 times with
corona inception and extinction voltage recorded each time. The corona
extinction voltage for purposes of determining compliance with the specification
shall be the lowest of the four values at which visible corona (negative or
positive polarity) disappears. Photographs with laboratory in complete darkness
shall be taken under test conditions, at all voltage steps i.e. 85%, 100%, and 110%.
Additional photographs shall be taken at corona inception and extinction voltages.
At least two views shall be photographed in each case using Panchromatic film
with an ASA daylight rating of 400 with an exposure of two minutes at a lens
aperture of /5.6 or equivalent. The photographic process shall be such that
prints are available for inspection and comparison with conditions as determined
from direct observation. Photographs shall be taken from above and below the
level of connector so as to show corona on bushing, insulators and all parts of
energised connectors. The photographs shall be framed such that test object
essentially, fills the frame with no cut-off.

For recording purpose, modern devices utilizing UV recording methods such as
image intensifier may also be used.

The test shall be recorded on each photograph. Additional photograph shall be
taken from each camera position with lights on to show the relative position of test
object to facilitate precise corona location from the photographic evidence.

In addition to photographs of the test object preferably four photographs shall be
taken of the complete test assembly showing relative positions of all the test
equipment and test objects. These four photographs shall be taken from four
points equaily spaced around the test arrangement to show its features from all
sides. Drawings of the laboratory and test set up locations shall be provided to
indicate camera positions and angles. The precise location of camera shall be
approved by Purchaser’s inspector, after determining the best camera locations by
trial energisation of test object at a voltage which results in corona.

The test to determine the visible corona extinction voltage need not be carried out
simultaneously with test to determine RIV levels.

However, both test shall be carried out with the same test set up and as little time
duration between tests as possible. No modification on treatment of the sample
between tests will be allowed. Simultaneous RIV and visible corona extinction
voltage testing may be permitted at the discretion of Purchaser’s inspector if, in his
opinion, it will not prejudice other test.

Test Records:

In addition to the information previously mentioned and the requirements specified
as per CISPR or NEMA 107-1964 the following data shall be included in test
report:

a) Background noise before and after test.

Section -2 Page 7 of 8
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b) Detailed procedure of application of test voltage.
¢) Measurements of RIV levels expressed in micro volts at each level.

d) Results and observations with regard to location and type of interference
sources detected at each step.

e) Test voltage shall be recorded when measured RIV passes through
100microvolts in each direction.

f)  Onset and extinction of visual corona for each of the four tests required shall be
recorded.

6. POWERGRID STANDARDIZED GTP: pUY Do Avmerurs - B ot
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SECTION-3

PROJECT DETAILS & GENERAL SPECIFICATION

SITE INFORMATION
Particular Details
a) Owner UP POWER TRANSMISSION CORPORATION Ltd
b) | Customer POWERGRID
c) Praject Title 765kV/400kV Agra UPPTCL (New)Substation
d) Location Fatehabad (Agra ) UP
e) Transport Facilities RAOD/TRAIN
SITE CONDITIONS
a) Max. ambient air 50°C
temp.
b) Min.  ambient air 0°C
temp.
c) Max. design 50°C
ambient
temp.
d) Design reference 50°C
temp.
e) Average Humidity Max. 100% B
f) Special No
corrosion
conditions
g) Solar Radiation 1.2kW/sqmtr
h) Atmospheric Uv High
radiation
i) Altitude above sea Less than 1000meter
level
j) Pollution Severity High Pollution level (25mm/kv)
k) Seismic Zone As per the seismic zone defined in the relevant BIS but not
less than 0.3g horrizontal
WIND DATA
Wind velocity As per IS
Average No. of As per IS

thunderstorm days
per annum

Page 1 of 1
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2.1

a)
b)

22

2.3

5.0

6.0

7.0

8.0

a)
b)

c)

SECTION IV

oS e ey apeciiieationn e e

GUARANTEED AND TECHNICAL PARTICULARS OF AAC BULL

Manufacturer's Name & address

Particulars of raw material

Aluminium
Min. purity of aluminium %
Max. Copper content %

Aluminium Strands after stranding (Dia)

a) Nominal mm
b) Maximum mm
¢) Minimum mm

Min. breaking load of strand after stranding kN
Max. resistance of 1m length of strand at 20° C
AAC Bull

Minimum UTS kN
Lay Ratio of conductor

Outer Steel layer

Aluminium - 6 wire layer

Aluminium 12 wire layer

Aluminium 18 wire layer

Aluminium 24 wire layer

DC resistance at 20°C Q

Min. corona extinction voltage (dry) kV

RIV at 1 MHz across 300-ohm resistor at 305 kV under
dry conditions

Standard length of conductor in one drum m

Direction of lay for outside layer -

Linear mass of conductor mm

Standard kg/km

Minimum kg/km

Maximum kg/km
Section - 4
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ANNEXURE -1
SCHEDULE OF TECHNICAL DEVIATIONS

Bidder shall list below all technical deviation clause wise w.r.t. tender specifications:

S.No. Page No. Clause No. Deviation Reason / Justification

Any deviation not specifically brought out in this section shall not be admissible for any
commercial implication at later stage. Except to the technical deviations listed in this schedule,
bidder’s offer shall be considered in full compliance to the tender specifications
irrespective of any such deviation indicated / taken elsewhere in the submitted offer.

Date: Tenderer’s Stamp & Signature

Page 1 of 1
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1.0 GENERAL

Employer has stardardised the guaranteed technical particulars for the following
AAC/ACSR conductors, Galvanised steel earthwire and aluminum tube. The
contractor shall supply the conductors as per the standard GTP mentioned below.
Any deviation to the following GTP shall be clearly brought out by the bidder in

their bid.
\y, Guaranteed Technical Particulars (GTP) for conductors:
A. GTP of AAC BULL and AAC TARANTULA conductor:
Sl. Description [ Unit [ AAC BULL AAC
— TARANTULA
1.0 Applicable Standard 1S:398
2.0 Raw Materials
2.1 Steel Wire / Rods
211 Aluminium
a) | Minimum purity of % 99.50 99.50
Aluminium
b) | Maximum copper % 0.04 0.04
content
3.0 Aluminum strands after stranding
3.1 Diameter
a) | Nominal mm | 4.25 5.23
b} | Maximum mm |4.29 5.28
c) | Minimum mm | 4.21 5.18
3.2 Minimum breaking load of strand
a) | Before stranding KN 223 [ 3.44
b) | After stranding KN 212 3.27
c¢) | Maximum D.C. Ohm | 3.651 3.627
resistance of strand at KM
20 deg. Centigrade
3.3 Maximum resistance of | Ohm | 0.00203 0.001341
1 m length of strand at
20 deg. C
4.0 AAC Conductor
4.1.a) | Stranding [ [ Al—61/4.25 mm | Al—37/5.23 mm
b) | Number of Strands ‘
i. | 1st Aluminium Layer Nos.
fi. | 2nd Aluminium Layer Nos. | 6 6
Technical Specification, Section : SE Page—~it-of~59
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Sl Description Unit | AAC BULL AAC
TARANTULA
fii. | 3rd Aluminium Layer Nos. | 12 12
iv. | 4th Aluminium Layer Nos. | 18 18
v. { 5th Aluminium Layer Nos. | 24 -
4.2 Sectional Area of Sq. |865.36 794.80
aluminium mm
4.3 Total sectional area Sq. |865.36 794.80
mm
4.4 Approximate Weight Kg/m | 2.4 2.191
45 Diameter of the mm | 38.25 36.60
conductor
4.6 UTS of the conductor kN 139 (Min.) 120 (Min.)
4.7 Lay ratio of the mm | Max Min | Max Min
conductor
a) | 6 wire Aluminium layer |[mm | 16 10 { 16 10
b) | 12 wire Aluminium mm |16 10 { 16 10
fayer
c) | 18 wire Aluminium mm |16 10 | 14 10
layer
d) | 24 wire Aluminium mm {14 10 | - -
layer
4.8 DC resistance of the ohm/ | 0.03340 0.03628
conductor at 20T km
49 Standard length of the m 1000 1000
conductor
4.10 Tolerance on Standard | % (+/~)5 (+/-})5
length
4.1 Direction of lay of Right Hand Right Hand
outer layer
4.12 Linear mass of the conductor
a) | Standard kg/ | 2400 2192
km
b) | Minimum kg/ | 2355 2150
km
¢) | Maximum kg/ 2445 2234
km
413 Modulus of Elasticity Kg/sqj 4709 (Initial) 4709 (Initial)
.mm_| 5869 (Final) 5869 (Final)
4.14 Co-efficient of Linear Per |23.0x10% 23.0x10°
Expansion Deg.
C
4.15 Minimum Corona KV | 508 320
Extinction Voltage (rms)
4.16 RIV at 1 Mhz Micro | Less than 1000 | Less than 1000 at
volts | at 508 kV (rms) | 320 kV (rms)
5.0 Drum Dimensions Generally conforms to 1S:1778

Technical Specification, Section : SE
C/ENGG /SPEC/SE REV.NO: 09
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LIST OF THE MAKES FOR WHICH TYPE TEST REPORTS NOT REQUIRED TO BE

—

SECTION- GENERAL Xi

Annexure-8C

SUBMITTED
S.No. ITEM DESCRIPTION MAKE
1. Out door receptacles CGL/ B&C / BCH / Sakti, Chennai /Indo Asian
2. Trefoil clamp Moulded Fibre Glass Products, Calcutta
3. Diesel Engine Cummins / Ruston & Homsby
4. Alternator AVK/KIRLOSKAR / STAMFORD
5. Motors KEC / Siemens/ NGEF/Crompton/ABB
6. Cable Glands Sunil & Co. / Arup/ Comet / QPIE
7. Junction Box Sarvana / ECS / C&S /Vikas/ Maktel/Unilac/Jasper/
Amararaja
8. Lighting Fixtures Phillips/CGUéajaj
9 ACSR Conductor Sterlite/Apar/HVPL/ Sharavathy/Hiren Aluminium
(Bersimis/ Moose/ Ltd./Smita/Deepak Cables/Polycab wires/Cabcon
Zebra)
\}‘k‘ AAC Conductor (BULL) | Sterlite/Cabcon
12 G.S. Earthwire Sharavathy/Bharat Wire Ropes/Ramswarup
NOTE: For a new make other than above/POWERGRID approved list of sub vendor,

type test reports as per relevant standard shall be submitted for Purchaser’s

approval.

Technical Specification: GTR
C/ENGG/SPEC/GTR {Rev. No.: 13)
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