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Record of Revision

As per Revised
S.No. Revision 2:::::£re Item Ish ‘;:a:;g;r:chnlcal Technical Nature of Date of Approved
ke tva B © % No. descriptions (GpN1 01-01-SP-08-01) Specification change approval by
2 (GN101-01-SP-08-02)
’ xxii) weight of coil N
: ’ ame plate
Name plate * xxiv) Weight of s
1 R2 815 details Not available enclosiil f:\:ias"esd 19.03.2021 KS
xxv) Weight of fittings
¢ A Temperature rise test Routine test
'3 R2 106 Routine tests Not available added tevisad 19.03.2021 KS
. IP Test on one transformer form Routine test
3 R2 10.6 Routine tests aach o IP Test removed ravised 19.03.2021 KS
--On one transformer of each
rating and type (In Govt.
recognized independent test
laboratory / Internationally
accredited test lab or at
manufacturer’s facility if it is
:ﬁggxg‘; by competent On one transformer of gg:;;sl and
4 R2 10.7 Type tests —In case of award of P.O., é?’cgl;'EagrgAalr;g type at aboratory 19.03.2021 KS
bidder need to conduct type g revised
tests from CPRI/ERDA lab (on
one transformer of each rating
and type) without any cost
implication to BRPL, same type
test report shall be valid for next
5 years
Special Dynamic & Thermal (3 :gr';‘:ér?ng?e
5 R2 10.8 Tests Short circuit test as per IS sec) Short Circuit Test shortdireut 19.03.2021 KS
as per 15826 test specified
On one transformer of
5 each rating and type at Testing
6 |ro 108 ?::fs'a' g’t‘i:"g;f[‘s’g""e' of-each Inhouse testing laboratory 19.03.2021 Ks
9 Re; laboratory/CPRI/ERDA added
lab.
The product offered must be of
type tested quality. In case the
product offered is never type ;T;tpggdc:jfc: ofefetreesd‘ o
tested the same as per above uality. (A cafe the
list to be conducted by bidder at gro du)é( ollired is niever Type of
o Notification his own cost at Gowt. Testing
; R2 108 to bidders recognized independent test ty;eaf;t;d"tsrﬁosg:e RS laboratory 19.03.2021 KS
laboratory / Internationally P i revised
accredited test lab or at mng;f:ecg :tyal:ldder i
manufacturer's facility if it is CPRIERDA lab
approved by competent g
authority.
Temperature Temperature
8 R2 10.9 rise test & IP Temperature rise test & IP Test IP Test rise test 19.03.2021 KS
Test removed
It shall be carried out as
9 | R 10.9 IP Test : :“C‘fgg:f‘z t::"’Z?r"ﬁtc;):“"“ of S:cgnrznti;an:;%n?ereo;t gz:"ogf 19.03.2021 KS
the purchaser. Cost of such CPRI/ERDgA ab P laboratory Qe
tests, if extra, shall be quoted : revised
separately by the Bidder.
CRGO & Tests to be
Annexure- . Tests to be conducted conducted on
10 R2 ;(EDISJ%G Not available on core sample added core sample 19.03.2021 KS
added
Total losses (No load
and Load losses) may Testing at
Special be verified(if required) at BRPL
1 R2 10.8 (vii) Tgsts Not available BRPL transformer transformer 19.03.2021 KS
workshop on received workshop
Transformers (randomly added
selected samples)
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Record of Revision

SNo.

Revision
No

Clause/
Annexur
e No.

Item
descriptions

As per old
Technical
Specification
(GN101-01-
SP-79-02)

As per Revised
Technicai
Specification
{GN101-01-SP-79-03)

Nature of
change

Date of
approval

Approve
d by

R3

2.5,
Annexur
e-D

CRGO &
TESTING
POINTS

Bidder should
have hydraulic
core lifting
facility to avoid
any jerk at the
time of core
building

Bidder should have
hydraulic core lifting
facility to avoid any
jerk at the time of core
building.

Up to & equal to
1000kVA—Not
required {R3}

Higher than 1000kVA-
- Required {R3}
{Undertaking need to
be provided that they
shall have hydraulic
core lifting facilities
before
commencement of
manufaciuring and
same shall be
validated by BRPL
before giving
manufacturing
clearance) {R3}

Clause
revised as
per
transformer
raing

27-10-2021
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2.7,
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e-D

CRGO &
TESTING
POINTS

Bidder should
have in-house
NABL
accredited
tesling facility

Bidder should have in-
house NABL
accredited testing
facility.

1. Prospective bidders
whose NABL
accreditation is in
process, Team of
BRPL{NABL certified
Engineers) may visit
prospective bidder's
works and may give
their inputs to take
NABL accreditation
{R3}

2. Based on bidder's
status of NABL
accreditation ongoing
process, it may be
qualified (by
submission of
undertaking that in
defined time bidder
shall get NABL
accreditation
cenification) {R3}
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27-10-2021
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1.0 Scope of supply

For scope of supply, refer annexure — A

2.0 Codes &standards

The Dry Type distribution transformers shall be designed, manufactured & tested in accordance

with the following IEC & Indian standards--
IEC Standards

IEC 60076 | Power Transformer Part 1 to Part 10

IEC 60616 | Terminal and Tapping Markings for Power Transformers
IEC 60726 | Dry-Type Power Transformers.

IEC 529 Degrees of Protection Provided by Enclosures (IP Code).

Indian Standards

IS 2026 Power Transformers (Part 1 to Part 4)
IS 11171 Dry Type Power Transformer
IS 1271 Thermal Evaluation & Classification Of Electrical Insulation
IS 2099 Bushing for Alternating voltage above 1000V
IS 10028 | Code Of Practice For Installation And Maintenance of Transformers
IS5 Ready Mixed Paint, Air Drying, Red-Oxide Zinc Chrome, Priming
IS 2932 Enamel, Synthetic, Exterior : A)Undercoating B) Finishing
IS 3347 Dimensions For Porcelain Transformer Bushings (For Use In Very Heavily Polluted
Atmosphere)
Publication | CBIP Manual — Manual on transformers
no. 275
IS 6600 Guide For Loading Of Oil-lmmersed Transformers
ECBC guideline: - Energy conservation building guidelines

In the event of direct conflict between various order documents, the precedence of authority of
documents shall be as follows:
i. Guaranteed Technical Particulars(GTP)

ii. This Specification

i Referenced Standards

iv. Approved Vendor drawings

v. Other documents

Page | 5
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3.0 Major Design Criteria & Parameters of the Transformer

Generally Outdoor but may be located indoor

3.1 Location of equipment also with poor ventilation
Reference design ambient

32 temperature 50 deg C

3.3 Type Dry, core type, step down

3.4 Type of cooling AN

3.5 Reference Standard IS: 11171

3.6 No. of phases 3

3.7 No. of windings per phase 2

3.8 Rated frequency ( Hz ) 50 Hz

3.9 Highest system voltage HV side 12 kV

3.10 Highest system voltage LV side 460 V

3.1 Lightning Impulse withstand voltage

3.11.1 For nominal system voltage of 11 kV |75 kV peak

3.12 Power Frequency Withstand Voltage

3.12.1 For nominal system voltage of 11 kV 28 kV rms

3.12.2 For nominal system voltage of 415V 3 kV rms

3.13 Major Design criteria
3.13.1 Voltage variation on supply side +/-10%
313.2 F_requency variation on supply +/-59%
side
"N o o . -
3133 Transient condition 20 % or + 10 % combined variation of voltage

and frequency

The transformer enclosure is to be designed for
outdoor location with service condition as
Specified, but its full rating shall be available if
located indoor in poorly ventilated atmosphere

3.134 Service Condition

3.13.5 Insulation level
3.13.6 Short Circuit withstand level As per rating & impedance of transformer.
3.13.7 Overload capability As per IEC 60076 Part 10
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3.13.8 Noise level Shall not exceed limits as per NEMA TR-1 with all
accessories running measured as per IEC 551 / NEMA
standard

3.13.9 Radio Influence Voltage Maximum 250 microvolt

3.13.10 Harmonic currents ) ) rd
Transformer to be designed for suppression of 3 ,
5™ 7™ harmonic voltages and high frequency
disturbances.

3.13.11 Partial Discharges 10 Pico C (max)

3.13.12 Parallel operation Shall be designed to operate in parallel with existing
transformer. Details of existing transformers shall be
forwarded to the bidder on request.

3.14 Major Parameters

3.141 Rating in KVA 250/400/630/1000/1500/2000/2500

3.14.2 Voltage Ratio 11000/433 Volts

3.14.3 Vector Group Dyn11

3.144 Percentage Impedance at

130deg C

31441 | 250 KVA 5 % with IS tolerance

3.14.4.2 | 400 KVA 5 % with IS tolerance

3144.3 | 630KVA 5 % with IS tolerance

3.14.4.4 | TS0 KVA 5 % with IS tolerance

314.4.5 | 1000 KVA 5 % with IS tolerance

314.46 | 1500 KVA 6 % with IS tolerance

31447 | 2000 KVA 6 % with IS tolerance

314.4.8 | 2500 KVA 6 % with IS tolerance

3.14.5 No Load Losses, KW

3.14.5.1 | 250 KVA 0.7 KW

3.14.5.2 | 400 KVA 0.9 KW

3.14.5.3 | 630 KVA 1.2 KW

3.14.5.4 | 750 KVA 1.4 KW
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3.14.5.5 | 1000 KVA 1.78 KW
3.14.5.6 | 1500 KVA 3.2 KW
3.14.5.7 | 2000 KVA 3.56 KW
3.14.5.8 | 2500 KVA 4.05 KW
3.14.6 Max. full load losses at 130
deg. C, kW
3.14.6.1 | 250 KVA 2.2 KW
3.14.6.2 | 400 KVA 3.4 KW
3.14.6.3 | 630 KVA 5.4 KW
3.14.6.4 | 750 KVA 6.0 KW
3.14.6.5 | 1000 KVA 7.5 KW
3.14.6.6 | 1500 KVA 11.5 KW
3.14.6.7 | 2000 KVA 15.25 KW
3.14.6.8 | 2500 KVA 17.0 KW
3.14.7 Winding Temperature Rise 90 deg C
above ambient deg C
3.14.8 Flux Density 1.6 T at rated voltage & 1.73 T max at 110% rated
voltage.
3.14.9 Tapping on HV winding Off Circuit taps on HV winding , + /- 5 % in steps of
2.5 % , change of taps by link
3.14.10 Design Clearance phase to
phase (between bare
3.14.10.1 | For nominal system voltage | 180 mm min.
of 11KV
3.14.10.2 | For nominal system voltage | 25 mm min.
of 415V
3.14.11 Design clearance phase to
earth
3.14.11.1 | For nominal system voltage | 120 mm min.
of 11KV
3.14.11.2 | For nominal system voltage | 25 mm min.
of 415V
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3.14.12 System Fault Level , HV side | 350 MVA

3.14.13 System Fault Level , LV side | 35 MVA

3.15 System Earthling

3.15.1 HV Not Required

3.15.2 LV Solidly earthed

3.16 Fire Protection Class Class F1 shall be required

3.17 Climate Class C2 shall be required

3.18 Environment Class E2 shall be required

3.19 IP Class requirement IP 23 shall be required for Indoor[R1]

IP 44 shall be required for Outdoor[R1]

3.20 Partial Discharge Shall not be more than 10 pC

4.0 Construction & Design

4.1 Enclosure (Housing)

411 Material Galvanized sheet steel for all members with outer finish
painting. Gl thickness shall be minimum 275
grams/sqmtr. and sprangle free

41.2 Sheet thickness

4.1.21 Side, doors, covers 2 mm minimum

41.2.2 Top & Bottom sheet 3 mm minimum

4123 Frames 3 mm minimum

41.3 Perforation on bottom sheet | As per manufacturers standard

41.4 Finish of perforated bottom Hot dipped Galvanized

sheet if

415 Fixing of perforated bottom By nut bolt arrangement with the frame

sheet if

4.1.6 Canopy at top Required minimum 3 mm thick with slope to prevent
water retention. Slope of canopy shall be kept away
from cable termination side.

41.7 Degree of protection IP 44, Wire mesh (6 x 6 mm) shall have powder
coated water blocking plates behind the wire mesh
fixed on structure, plates behind wire mesh on top side
of the enclosure shall have pipe routed suitably up to
bottom of enclosure to drain the water accumulated in
the plate , necessary slope to facilitate draining to be
provided in both top and bottom water blocking
plate[R1]

4.1.8 Design of door

4.1.81 Minimum no of doors on HV/ | Minimum 3 on each of HV / LV side

LV side

Page | 9
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4.1.8.2 |Hinges for doors of a) Antitheft design ( to make the door Non-removable
a) HV & LV side, type & shall not be visible from outside)
b) for CT box b) Minimum three hinges per door from
c) for Winding temperature top to bottom, Door suitable to be opened from outside
scanner box c) Door shall be earthed by flexible PVC insulated
multistranded copper wire of minimum 2.5 sgmm size.
4.1.8.3 Padlock Facility Required at each HV /LV side door, CT box and WTI
scanner box
4184 Fixing of doors with the By M6 size stainless steel Allen key screws.
frame (applicable for CT box
and Winding temperature
scanner box too)

4.1.8.5 Accessories Welded Door handle , Danger plate on HV and LV side
doors, caution plate for tap links for HT doors, Door
limit switch on both HV and LV side doors to be wired
up to WTI box terminal for tripping the transformer in
case door is opened with the transformer energized,
Phase marking plates on HV and LV doors

41.9 Design of covers on side

other than

4.1.91 Minimum no of covers on Minimum 3 mm on each side

each side

419.2 Hinges None

4.1.9.3 Fixing of covers with the With M6 size stainless steel Allen key screws and

frame locking pin from inside so that the covers can be
removed from inside only accessing the allen screw
after opening door on HV or LV side only.

4194 Accessories Welded cover handle to be provided for handling while
removing the cover minimum two nos per cover Covers
shall be earthed by flexible PVC insulated
multistranded copper wire of minimum 2.5 sgqmm size.

4.2 Core

421 Material High grade , non-ageing, low loss, high permeability,
grain oriented, cold rolled silicon steel lamination

422 Grade Premium grade minimum M3 or better[R1]

423 Lamination Thickness with 0.23 mm (max.)

insulation
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424 Construction The core shall be stack / wound-type annealed stee
lamination having low loss and good grain properties
coated with high temperature insulation, bolted together
and to the frames firmly to prevent vibration or noise.

The core shall be properly stress relieved by annealing
under inert atmosphere. The complete design of core
must ensure permanency of the core losses with
continuous working of the transformers.

Vibration dampening pads provided to isolate the core
and coil assembly from the base structure.

The magnetic flux density is kept below the saturation
point giving the better stability of the transformer in the
long run.

425 Maximum Flux Density at 10 | 1.73 Tesla minimum allowed

% over excitation / over
fluxing

426 Core Design Features i) All steel sections used for supporting the core shall be
thoroughly sand blasted after cutting , drilling, welding
ii) Provision of lifting lugs for core coil assembly

4.3 Winding

4.3.1 Material Electrolytic Aluminium

4311 Type For HV shall be layer type & LV shall be with foil type.

43.2 Maximum current density 1.5 Amp per sgqmm (Max.) at all taps

allowed
43.3 Winding insulating material Conductor insulation shall be Class H whereas overall
insulation class must be class F, free from compounds
liable to ooze out, shrink or collapse. Uniform
insulation shall be applied to the windings and overall
winding shall be cast resin.
43.4 Tapings Off Circuit taps on HV winding , + /-5 % in steps of 2.5
% , change of taps by link
4341 Essential provisions for tap Shall be shrouded with cover made from insulating

link

material. To prevent deposit of dust.
Tap link inspection transparent window shall not be
provided on the HV side door
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435 Design Features i) Stacks of winding to receive adequate shrinkage
treatment
i) Connections braced to withstand shock during
transport, switching, short circuit, or other transients.
iii) Minimum out of balance force in the transformer
winding at all voltage ratios.

iv) Conductor width on edge exceeding six times its
thickness

V) The termination bus-bar coming out from winding
shall be tinned Copper

vi) Transposed at sufficient intervals.

vii) Threaded connection with locking facility.

viii) Winding leads rigidly supported , using guide tubes
if practicable

ix) Provision of taps as indicated in the technical
particulars

4.3.6 Essential provision of HV and  |Phase marking required near termination on both HV

LV winding leads and LV side. Phase colour coding required on
insulating sleeves on both HV and LV side. Phase
sequence 1U, 1V, 1W from left to right looking inside
from the HV side door.

Phase sequence 2n, 2u, 2v, 2w from right to left
looking inside from LV side door. Adequate HV
termination clearance. Provision of check nut in all HV
and LV winding lead connection.

44 Vibration Isolator Vibration isolation pads shall be installed between core
and coil assembly and enclosure base assembly to
prevent the transmission of structure borne vibrations.

4.5 Bushing/Support Insulator/

Terminations

451 Type of HV and LV Bushings, |[Epoxy Resin Cast

support

452 Minimum creepage of bushing [31mm/KV

& support insulators

453 IArcing Horns Not Required

454 Termination on HV side By cable within main enclosure

4541 HV side cable size 11KV(E) grade, A2XCEWY 3CX150 sqmm

454.2 |HV side cable entry At bottom of enclosure through detachable gland plate

4543 |Gland plate material Hot dipped Galvanized Steel 3 mm thick

4544 |Gland Nickel plated brass double compression weatherproof

cable gland
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4545 Cable Lugs

4546 HV side cable terminating Aluminum with size of 50X10 mm

busbar

4547 Support of HT cable with By MS flat of minimum size 50X10 mm

enclosure

455 Termination on LV side By cable with main enclosure / By Bus Duct as per
enquiry. In case of bus duct termination, there shall be
separate box on LV side. The same box shall be
suitable for cable termination & for bus duct
arrangement also i.e. bus duct flange on the top &
gland plate at the bottom/ as per enquiry.

4551 LV side cable size LV cable size, 650/1100 V grade, A2XY cable single
core 630 sqmm unarmoured (appx. cable dia. is
40mm) [R1]

4552 LV side cable entry At bottom of enclosure through detachable gland plate.

4553 No. of cables on LV side

4553.1 | 250 KVA 2 runs per phase + 1 run in Neutral

4553.2 | 400 KVA 2 runs per phase + 2 runs in Neutral

4553.3 | 630 KVA 3 runs per phase + 2 runs in Neutral

45534 | 750 KVA 3 runs per phase + 2 runs in Neutral

45.5.3.5 | 1000 KVA 4 runs per phase + 2 runs in Neutral

45.5.3.6 | 1500 KVA 6 runs per phase + 3 runs in Neutral

4.5.5.3.7 | 2000 KVA 7 runs per phase + 4 runs in Neutral

4.5.5.3.8 | 2500 KVA 9 runs per phase + 5 runs in Neutral

4553 Gland plate material & type Aluminium of 5 mm thick and gland plate should be
single piece with “Knock Out” holes of dia. 40 mm.

4554 Gland Nickel plated brass double compression weatherproof
cable gland

4555 Cable Lugs Shall be double hole lug with lug suitable dia. [R1]

4556 LV side cable terminating Aluminium of size as follows [R1]

busbar
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4556.1 | 250 kVA
Phase 100 x 10 mm
Neutral 100 x 10 mm
455.6.2 | 400 kVA
Phase 2 Nos 100 x 10 mm
Neutral 2 Nos 100 x 10 mm
455.6.3 | 630 kVA
Phase 2 Nos 100 x 10 mm
Neutral 2 Nos 100 x 10 mm
4556.4 | 750 kVA
Phase 2 Nos 100 x 10 mm
Neutral 2 Nos 100 x 10 mm
45.5.6.5 | 1000 kVA
Phase 2 Nos 100 x 10 mm
Neutral 2 Nos 100 x 10 mm
4556.6 | 1500 kVA
Phase 2 Nos 130 x 12 mm
Neutral 2 Nos 130 x 12 mm
4.5.5.6.7 | 2000 kVA
Phase 2 Nos 160 x 12mm
Neutral 2 Nos 160 x 12mm
45.5.6.8 | 2500 kVA
Phase 2 Nos 200 x 12mm
Neutral 2 Nos 200 x 12mm
4557 Support of LV cable with By Aluminium (non magnetic) clamp size 50 x 3 mm
enclosure fixed on MS bracket of size 50 x 10 mm supported
from enclosure wall inside
4558 |Maximum Overall Dimension
/Acceptable
250 kVA 1600 x 1650 x 1850
400 kVA 1700 x 1750 x 1850
630 kVA 1900 x 1750 x 1850
1000 kVA 2200 x 2100 x 2400
1500 kVA 2460 x 2200 x 2600
2000 kVA 2750 x 2250 x 2600
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2500 kVA 3000 x 2300 x 2650
455.9 |Short Circuit withstand Capacity
of the
4.5.5.9.1 [Three phase dead short circuit at |As per IEC 60076-5
secondary terminal with rated
voltage maintained on the other
side
45.6 Partial Discharge Transformer shall be free from partial discharge.
457 Tappings Off Circuit taps on HV winding,+/-5% in steps of 2.5%
, change of taps by link
45.8 Tap link current rating, Amp
250/400 / 630/ 750 kVA 60 A
630/ 750 kVA 100 A
1000/1500/2000 kVA 125 A
2500 kVA 150 A
4.6 Current Transformer
461 Mounting On LV side terminal busbars on all three phases with
the help of fibre glass mounting plate
46.2 Maintenance requirements Replacement should be possible without dismantling
LV side support insulators
46.3 Accuracy Class 0.5
46.4 Burden 15 VA
46.5 Type Resin Cast of Class F, Ring type suitable for outdoor
use
46.6 CT Ratio
46.6.1 250 KVA 400/5
46.6.2 400 KVA 600/5
46.6.3 630 KVA 1000/5
4664 750 KVA 1200/5
46.6.5 1000 KVA 1500/5
46.6.6 1500 KVA 2500/5
46.6.7 2000 KVA 3000/5
46.6.8 2500 KVA 3500/5
46.7 CT Terminal Box
4.6.7.1 Size 650 mm height x 450 mm width x 275 mm depth.
46.7.2 Fixing of instruments/meters  |On slotted channel 40 x 12 mm size, channel fixed on
within box vertical slotted angle 40 x 40 mm size at two ends

Page | 15




BSES

GN101-03-SP-79-03

46.7.3 No of horizontal channels to  |[Four
be provided

46.74 Fixing of terminals within box |On horizontal slotted channel with the help of C
channel available with the terminals

46.7.5 Location Within enclosure frame such that box door comes in
line with enclosure surface

46.7.6 Box Door design

46.7.7 Terminal strip Nylon 66 material, minimum 4 sq mm, screw type for
control wiring and potential circuit.

46.7.8 Cables & Wires PVC insulated, extruded PVC inner sheathed,
armoured, extruded PVC outer sheathed 1100 V grade
control cable as per latest edition of IS 1554 part 1
minimum 2.5 sgqmm for signals and 4 sqmm for CT
with multistrand copper conductor & PVC insulated
multistrand flexible copper wires of minimum 2.5 sgqmm
size, 1100 V grade as per latest edition of relevant IS

46.7.9 Cable Glands Nickel plated brass double compression weatherproof
cable gland

4.6.7.10 | Lugs on wires Tinned copper pre-insulated Pin, Ring,
Fork type as applicable

4.6.7.11 Potential signal in CT box Tapped from main LV bus bars, pre wired from LT bus
bar up to the terminals.

4.6.7.12 | Hinges of CT terminal Box & |Shall be of Anti theft type & shall not be visible from

WTI scanner box outside.

4.6.7.12 | Essential provision a) Wiring diagram to be fixed on the back of door along
with CT spec.
b) Wiring diagram, name plate / danger plate etc shall
be made from Aluminium with black engraving & shall
be fitted by riveting at appropriate place

4.7 Hardware

471 External Stainless Steel only

4.7.2 Internal Cadmium plated except special hardware for frame
parts and core assembly as per manufacturer’s design

4.8 Gasket Neoprene rubber along all the doors.

4.9 Control cable specification (fo  |PVC insulated, extruded PVC inner sheathed,

be used by the vendor)

armoured, extruded PVC outer sheathed 1100 V grade
control cable as per latest edition of IS 1554 part 1
minimum 2.5 sgqmm for signals and 4 sqmm for CT
with multistrand copper conductor. Control cables shall
be of FRLS only.
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4.10 Specification of wires to be usedPVC insulated multistoried flexible copper wires of
inside CT box , WTI box etc. minimum 2.5 sgmm size, 1100 V grade as per latest
edition of relevant IS.
411 Terminal Blocks to be used by |Nylon 66 material, minimum 4 sqgqmm, screw type for
the control wiring and potential circuit.
4111 Essential provision for CT|Sliding link type disconnecting terminal block
terminals screwdriver operated stud type with facility for CT
terminal shorting material of housing melamine/
Nylon66
412 Cable glands to be used by the |Nickel plated brass double compression weatherproof
cable gland
413 Cable lugs to be used by the
vendor
4131 For power cables Long barrel medium duty Aluminium lug with knurling
on inside surface. As per attached annexure D
4.13.2 For control cables Tinned copper pre-insulated Pin, Ring, Fork type as
applicable
414 Painting of transformer, CT box,
WTI box
4141 Surface preparation Shot Blasting or chemical 7 tank process
4.14.2 Finish on internal surfaces Powder coated, Epoxy polyester base, grade A, shade
— White, Uniform thickness of 80 microns minimum.
4.14.3 Finish on external surface Powder coated, Epoxy polyester base, grade A, shade
— 7032, Uniform thickness of 120 microns minimum
with 01 coat of primer & 02 coats of paint.
4.14.4 Finish shade on external RAL 7032 Siemens Grey
surfaces
4145 Painting on welding All welding to be applied zinc rich paint
before final painting
4.15 Labels & Name Plate All name plate, wiring scheme plate, R&D plate,
caution plate, danger plate, phase identification plate,
identification plate shall be aluminium with black
engraving Sticker of any form is not acceptable.
4151 Fixing of name plate By riveting only at appropriate location
4.16 Insulating support material for |Backelite shall not be used as a base plate for
base mounting any components, insulating material non
plate for mounting hygroscopic insulating material like FRP shall be used
components
417 Hazard sticker/plate as per IS As per attached annexure E
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5.0 Minimum Protective devices on
Transformer
51 Surge Arrester Required, Connected on Transformer Primary side on
all three phases
51.1 Type Gapless Metal Oxide
5.1.2 Housing Polymeric only, at bottom of HV winding
51.3 Rating a) For solidly grounded system, Surge arrester shall be
rated for 9 KV/10KV.
b) For resistance grounded system, Surge
arrester shall be rated for 12KV.
514 System Voltage , kV rms 11
51.5 Rated Voltage of Arrestor, kV 12
51.6 Continuous operating voltage , 6.35
kV rms
51.7 Maximum Continuous operating (10.5
voltage, kVrms
51.8 Nominal Discharge Current, kA 2
peak
51.9 Energy Absorption Capability, |Greater than 2.5
kJ/kV
5.1.10 Creepage factor 31 mm /KV
51.11 Reference std IS 3070 part 3 and IEC 99-4
5.1.12 Note for Surge Arrestor User to check the application , if the 11 kV system
neutral is grounded solidly then surge arrestor of
Following
5.1.13 Surge Arrestor requirement for
solidly
5.1.14 System Voltage , kV rms 11
5.1.15 Rated Voltage of Arrestor, kV |9
rms
5.1.16 Continuous operating voltage , 6.35
kV rms
5.1.17 Maximum Continuous operating [7.65
voltage, kVrms
5.1.18 Nominal Discharge Current, kA |5
peak
1.19 Energy Absorption Capability, |Greater than 2.5
kJ/kV
5.1.20 Creepage factor 31 mm /kV
5.1.21 Reference std IS 3070 part 3 and IEC 99-4
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52 \Winding Temperature scanner |Required
5.2.1 No. of RTD inputs Five (Three for windings, one for enclosure & one shall
be spare) RTD for enclosure temperature monitoring
shall be fixed at enclosure Top from inside to give max.
Enclosure temp reading & shall be wired up to temp.
Scanner to indicate the reading.
5211 Location of winding RTD /At location of winding where maximum
temperature is expected.
5.2.2 No of potential free trip contacts [Two
523 No of potential free Alarm Two
contacts
524 Auxiliary Supply 240 V AC, 1 phase, 50 Hz. Tapped from LV side
busbar through a MCB located inside box.
525 \Winding Temperature Scanner |Required
terminal Box
5.2.51 Size As per manufacturers standard
5.2.5.2 |Fixing of instrument within box |On side wall of enclosure
5.2.5.3 [Fixing of terminals within the  |On C channel available with the terminals
box
5254 |Location \Within enclosure frame such that Marshalling Box &
WTI on same side & free access to all LV side doors.
5.2.5.,5 [Terminal Strip Nylon 66 material, minimum 4 sqg mm, screw type for
control wiring and potential circuit.
525.6 |Cables & Wires PVC insulated, extruded PVC inner sheathed,
armoured, extruded PVC outer sheathed 1100 V grade
control cable as per latest edition of IS 1554 part 1
minimum 2.5 sgqmm for signals and 4 sqmm for CT
with multistrand copper conductor & PVC insulated
multistrand flexible copper wires of minimum 2.5
sgmmesize, 1100 V grade as per latest edition of
relevant IS
5.2.5.7 |Cable Glands Nickel plated brass double compression weatherproof
cable gland
52.5.8 |Lugs on wires Tinned copper pre-insulated Pin, Ring, Fork type as
applicable
52.5.9 |Auxiliary supply in box Tapped from main LV busbars, taken via MCB for

isolation and protection of scanner, MCB to be fixed on
DIN rail with clamps on two sides.
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5.2.5.10 |Essential provision Wiring diagram to be fixed on the back of door along
with brief details of scanner, HV side, LV side door limit
switches to be wired up-to Terminal Block, Service
socket to be provided with switch, fuse and link.

6.0 Fitting & Accessories

6.1 Rating & Diagram Plate Required

6.1.1 Material Anodized Aluminium 16 SWG

6.1.2 Background Satin silver

6.1.3 Letters, diagram & border Black

6.1.4 Process Etching

6.1.5 Name Plate details Following details shall be provided on rating and

diagram plate as a minimum

i) type of transformer i.e. cast resin or VPI etc. with
winding material

ii) standard to which it is manufactured

iii) manufacturer’s name;

iv) transformer serial number;

v) Month and year of manufacture.

vi) Rated frequency in Hz.

vii) Rated voltages in kV.

vii) Number of phases.

viii) Rated power in kVA.

ix) Type of cooling.

X) Rated currents in A.

Xi) Vector group symbol.

xii) 1.2/501s wave impulse voltage withstands level

in kV.

xiii) Powerfrequency withstands voltage in kV.

xiv) impedance voltage at rated current and frequency
in percentage at principal, minimum

and maximum tap at highest temperature.

xv) Load loss at rated current at highest temperature.
xvi) No-load loss at rated voltage and frequency.
xvii) auxiliary loss

xviii) Continuous ambient temperature at which ratings
apply in C.

xix) winding connection diagram with taps and table of
tapping voltage, current and power

xX) transport weight of transformer

xxi) weight ofcore

xxii) weight of coil [R2]

xxiii) Weight of Core CoilAssembly

xxiv)Weight of fittings& enclosure[R2]

xxv) weight of enclosure and fittings
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[xxiv) total weight

xxv) tapping details

xxvi) phase CT details

xxvii) Class of insulation

xxviii) IP protection rating of the enclosure
xxvix) Name of the purchaser

xxx) PO no. & date

xxxi)Guarantee period

xxxii) Fire, Environment & Climate Class

6.2 Detachable Bi-directional flat  |Required
Roller

6.2.1 Roller center to center distance Minimum 900 mm on the side of HV and LV
termination Maximum 800 mm on the other side
(perpendicular to HV, LV termination).

6.2.2 Essential provision Roller dia. 150 mm min., roller to be fixed in such a
way so that the lowermost part of the skid is above
ground by at least 100 mm when the transformer is
installed on roller.

6.3 Earthing pad on enclosure for  |[Required with identification plate on

transformer earthing complete |outside of enclosure.
with Stainless Steel nut, bolt,
washers, spring washers etc.

6.4 Core, frame to tank earthing Required

6.5 Off circuit tapping links Required

6.6 Tap link position plate Required inside HV side door

6.7 Danger plate made of Anodized [Required

aluminum with white letters on
red background on HV and LV
side
6.8 Skid with Haulage lugs Required
6.9 Lifting lugs for complete Required
transformer as well as
6.9.1 Essential provision for lifting Lifting lugs for core coil assembly shall be provided in
lugs such a way that the weight shall not come on canopy
while lifting. Lifting lugs for canopy/ enclosure shall be
provided in such a way that the weight shall not come
on canopy while lifting, it shall be borne by supporting
members.
6.10 Caution plate for tap links Required
6.11 \entilation louvers with Required as per Manufacturer’s design, but it is to be

stainless steel
wire mesh and rain water guard

provided minimum required to prevent ingress of
excessive dust.
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6.12 Surge arrester & its grounding |Required, Separate & outside the enclosure. It shall
bushings not provide outside periphery of the transformer
6.12.1 Essential provision Surge arrestor shall be erected vertically in such a way
that the surge arrestor can be removed at site without
removing HV cable lug. Surge arrestor shall not be
used for any kind of support. Surge arrestor grounding
strip to be routed to the surge arrester grounding
bushing near bottom of enclosure with proper support.
Surge arrestor grounding bushing shall be identified by
identification plate on outside of enclosure. Surge
arrestor grounding bushing shall be supplied with all
hardware to readily connect purchaser’s ground lead.
6.13 LV additional neutral earthing |Required, separate & outside the enclosure.
bushing
6.13.1 Essential provision Busbar connecting the neutral to additional neutra
bushing shall be properly supported and additiona
neutral bushing shall be identified by identification plate
on outside of enclosure. Additional neutral bushing shal
be supplied with all hardware to readily conneci
purchaser’s ground lead.
6.14 Extra earthing stud for cable Required
armour earthing
6.15 \Winding temperature scanner |Required
6.16 RTD in Winding and near top of [Required
enclosure.
6.17 Space heater inside enclosure |Required
6.17.1 Mounting of space heater By suitable spacers so that heater does not come in
contact with panel wall directly.
6.18 Copper earthing link Across all gasketted joints in the enclosure body.
7.0 Packing
7.1 Packing protection Against corrosion, dampness, heavy rains, breakage
and vibration
7.2 Packing for accessories and Robust wooden non returnable packing case with all
spares the above protection
7.3 Packing details In each packing case, following details are required:

i : Individual serial number

ii : Purchaser's name

i : PO number (along with SAP item code, if any) &
date

iv : Equipment tag no. ( If any)
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v : Destination

vi : Manufacturer / Supplier's name

vii : Address of Manufacturer / Supplier / it's agent

viii : Description and quantity

ix : Month & year of Manufacturing

x: Country of origin

Xi : Case measurements

Xii : Gross and net weights in kilograms

xiii : All necessary slinging and stacking
instructions

ix. As built drawing & O&M manual. One copy with
each transformer

8.0

Shipping

i) The bidder shall ascertain at an early date and
definitely before the commencement of manufacture,
any transport limitations such as weights, dimensions,
road culverts, overhead lines, free access etc. from the
manufacturing plant to the project site; and furnish to
the Purchaser confirmation that the proposed packages
can be safely transported, as normal or oversize
packages, up to the site. Any modifications required in
the infrastructure and cost thereof in this connection
shall be brought to the notice of the Purchaser.

ii) The seller shall be held responsible for all transit

damage due to improper packing.

9.0

Handling and Storage

Manufacturer instruction shall be followed. Detalil
handling & storage instruction sheet / manual needs to
be furnished before commencement of supply.

10.0

Inspection and Testing during
manufacture and after final
assembly

10.1

Enclosure

i) Check correct dimensions between wheels
demonstrate turning of wheels through 90 deg and
further dimensional check

i) Check for physical properties of materials for lifting
lugs etc. All load bearing welds, including lifting lug
welds shall be subjected to required load tests.
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10.2 Core i) Sample testing of core material for checking specific
loss, bend properties, magnetization
Characteristics and thickness.
ii) Check on the quality of varnish if used on the
stampings.
a) Measurement of thickness and hardness of varnish
on stampings.
b) Solvent resistance test to check that varnish does
not react in hot oil.
c) Check overall quality of varnish by sampling to
ensure uniform hipping color, no bare spots. No ever
burnt varnish layer and no bubbles on
varnished surface.
iii) Check on the amount of burns.
iv) Bow check on stampings.
v) Check for the overlapping of stampings. Corners of
the sheet are to be apart.
vi) Visual and dimensional check during assembly
stage.
vii) Check on complete core for measurements of iron-
loss and check for any hot spot by exciting the core so
as to induce the designed value of flux density in the
core.
viii) Check for inter laminar insulation between core
sectors before and after pressing.
ix) Visual and dimensional checks for straightness and
roundness of core, thickness of limbs and suitability of
clamps.
x) High voltage test (2 KV for one minute) between
core and clamps.
xi) Certification of all test results.

10.3 Insulating Material i) Sample check for physical properties ofmaterials
i) Check for dielectricstrength.
iii) Visual and dimensionalchecks.
iv) Certification of all testresults.

104  |Winding i) Sample check on winding conductor for mechanical

properties and electrical conductivity.

ii) Visual and dimensional check on conductor for
scratches, dept. mark etc.

iii) Sample check on insulating paper for PE value,
Bursting strength, Electric strength.

iv) Check for the bending of the insulating paper on
conductor.

v) Check and ensure that physical condition of all
materials taken for winding is satisfactory and free of
dust.
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vi) Check for absence of short circuit between parallel
strands.

vii) Check for Brazed joints wherever applicable.

viii) Measurement of voltage ratio to be carried out when
core/ yoke is completely restocked and all connections
are ready.

ix) Certification of all test results.

10.5 [Tests on fitting and As per Manufacturer’s Standards
Accessories

10.6 Routine Tests The sequence of routine testing shall be as
follows:
i) Visual and dimension check for completely
assembled transformer
i) Measurements of voltage ratio
iii) Measurements of winding resistance at principal tap and
two extreme taps.
iv) Vector Group and polarity test
v) Measurements of insulation resistance.
Vi) Separate sources voltage withstand test.
vii) Measurement of iron losses and exciting current at rated
frequency and 90%, 100% and 110% rated voltage.
viii) Induced voltage withstand test.
ix) Load losses measurement.
X) Impedance measurement of principal tap (HV and LV)
of the transformer.
xi) Induced voltage withstand test (to be repeated if type
tests are conducted).
xii) Measurement of Iron loss (to be repeated if type test
are conducted).
xiii) Measurement of capacitance and Tan Delta for HV and
LV bushings
xiv) Ratio of LVCT
xv) Magnetic balance test
xvi) Power frequency voltage withstand test on all
auxiliary circuits
xvii) Temperature Rise Test [R2]#
xviii) Certification of all test results
#Temperature rise test may be necessary to be carried out
on one unit/lot. Purchaser’s engineer, will at its discretion,
select transformer for temp.rise test from any lot offered for
inspection at manufacturer's works and witness the same for
comparison with CPRI/ERDA lab type test results

10.7 Type Tests
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In case of award of P.O., bidder need to conduct type tests
from CPRI/ERDA lab (on one transformer of each rating and
type) without any cost implication to BRPL, same type test
report shall be valid for next 5 years [R2]:

i) Impulse withstand test on all three HV limbs of the
transformers for chopped wave as per standard
ii) Temperature rise test as per IS

Note — Purchaser may choose to carry out short circuit,
impulse & temperature rise test on one unit from a lot offered
for inspection at CPRI/ERDA lab [R2].

Cost of such tests shall be borne by the bidder[R2].

10.8

Special Tests

On one transformer of each rating and type at In-house
testing laboratory/CPRI/ERDA lab[R2] :
i) Measure of zero seq. impedance (Cl.
16.10 1S 2026 Part I).
i) Measurement of acoustic noise level (Cl. 16.12 of IS 2026
Part ).
iii) Measurement of harmonic level on no load current.
iv) Partial discharge test
V) High voltage withstand test shall be performed on the
auxiliary equipment and wiring after complete assembly.

Note:

i) Dynamic & Thermal (3 sec) Short Circuit Test as per IS
2026 at CPRI/ERDA lab only. Cost of such tests shall be
borne by the bidder [R2].

i) Total losses (No load and Load losses) may be verified
(if required) at BRPL transformer workshop on received
Transformers (randomly selected samples)) [R2]

10.8.1

Notification to bidders

The product offered must be of type tested quality. In case
the product offered is nevertype tested, the same shall be
conducted by the bidder at his own cost at CPRI/ERDA lab
as per above list [R2].

10.9

IP Test[R2]

On one transformer of each rating and type at CPRI/ERDA
lab [R2].

11.0

Inspection

i) The Buyer reserves the right to witness all tests specified
on Transformers.

ii ) The Buyer reserves the right to inspect Transformers at
the Sellers works at any time prior to dispatch, to prove
compliance with the

Specifications.

iii) In-process and final inspection call intimation shall be
given in advance to purchaser.
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12.0

Drawing, Data & Manuals

To be submitted along with
bid

The seller has to submit :
i) Tentative GA drawing of Transformer showing all the
views /sections
ii) Detailed reference list of customers already using
equipment offered during the last 5 years with particular
emphasis on units of similar design and rating

iii) Completely filled GTP

iv) Deviations from this specification. Only deviations
approved in writing before award of contract shall be
accepted
v) Details of manufacturer's quality assurance standards
and programme and ISO 9000 series or equivalent nationa
certification
vi) Type test reports shall be submitted for the type, size &
rating of Transformer offered along with bid. In case the

type test report for identical

Product is not available then type test report of nearby size
/rating shall be submitted for review. .They shall be
considered valid for 5 years from date of test performed on
Transformers
vi) Complete Transformer catalogue and Manual along with
the bid.
viii) Recommended spare parts and consumable items for
five years of operation with prices and spare parts catalogue
with price list for future requirements

12.2

After award of contract,
seller has to submit three
sets of mentioned drawings
for buyer’s Approval (A)

/ Reference (R)

i) Programme for production and testing(A)

i) Guaranteed Technical Particulars(A)

iii) Calculations to substantiate choice of electrical,
structural, mechanical component size / ratings(A)

iv-a) Detailed dimension drawing for all components,
general arrangement drawing showing detailed component
layout and detailed schematic and wiring drawings for all
components like marshalling box.
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iv-b) Terminal arrangement & cable box details etc (A)
iv-c) Drawings of major components like Bushing , C.T.
etc (A)

iv-d) Rating and diagram plate with OCTC connection
details (R)

v) Detailed loading drawing to enable the buyer to
design and construct foundations for the transformer
(R)

vi) Transport / shipping dimensions with weights, wheel
base details, untanking height etc(R)

vii) List of makes of all fittings and accessories (A)
viii)detailed installation and commissioning instructions
(R)

ix) quality plan

12.3 Submittals required during i) Complete Casting Process
drawing approval i) Resin Datasheet.
12.3.1 | Submittals required prior to i) Inspection and test reports, carried out in
dispatch manufacturer’s works(R)
i) Test certificates of all bought out items
iii) Operation and maintenance Instruction as well as
trouble shooting charts/manuals
124 Drawing and document sizes Standard size paper A0, A1, A2, A3, Ad4
No of drgs. / Documents required | As per Annexure- A
at different stages
13.0 | Approved make of components
13.1 Core Nippon/JFE/Posco
13.2 | Aluminium Hindalco, Nalco, Sterlite, Birla
13.3 Steel Essar/SAIL
13.4 | Winding Temperature Precimeasure / Pecon
Indicator
13.5 CT Pragati/ECS/Kappa
13.6 | Terminals Elmex/Connectwell
13.7 Resin Huntsmen
*VVendor shall take prior approval of CES before using any other make than approved
make.
14.0 | Quality Assurance

Vendor quality plan

To be submitted for purchaser approval
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Inspection points

To be mutually identified & agreed in quality plan

15.0

Progress Report

Outline Document

To be submitted for purchaser approval for outline of
production, inspection, testing, inspection , packing,
dispatch, documentation programme

Detailed Progress report

To be submitted to Purchaser once a month containing
i) Progress on material procurement

i) Progress on fabrication

iii) Progress on assembly

iv) Progress on internal stage inspection

v) Reason for any delay in total programme

vi) Details of test failures if any in manufacturing
stages

vii) Progress on final boxup

viii) Constraints / Forward path

16.0

Deviation

Deviations from this Specification shall be stated in
writing with the tender by reference to the
Specification clause/GTP/Drawing and a description
of the alternative offer. In absence of such a
statement, it will be assumed by the Buyer that the
Seller complies fully with this specification.

17.0

Loss capitalization
formulae

As per CBIP manual (see note 1)

17.1

No load Loss capitalization
figure

Rs 4,09,979 per kw

17.2

Load loss capitalization
figure

Rs 2,26,718 per kw

17.3

Note

The bidder shall be guaranteed No load losses & load
loss individually without any positive tolerance, the
bidder shall also guarantee losses load (at rated
voltage & frequency & 130deg. C) and no positive
tolerance shall be allowed on max. In the event of
measured loss figures during testing exceeding the
guaranteed loss figures of the successful bidder,
penalty shall be applied at the rate of 1.25 times the
figures mentioned CI. 17.1 and 17.2 above.

18

Warranty Period

66 months from date of supply & 60 months from
date of commissioning whichever is earlier.
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19

Inspection Expenses

Inspection (i.e. routing test, acceptance test, type test,
factory visit etc.) shall be done any time by BRPL on
the basis of PO or may involve 3 party as per BRPL
requirement

Any kind of test (routine/type test/acceptance test if
any) at 3" lab (i.e. CPRI/ERDA/NABL approved lab)
shall be carried out by seller at their own cost. BRPL

may witness the test.

Annexure A: Scope of supply

Sr. No

Description

Scope of Supply

1.0

Scope

Design, manufacture, assembly, testing at stages

of manufacture as per this specification, final testing at
manufacturer works on completely assembled
transformer before dispatch, packing, transportation,
delivery and submission of all documentation for the
Distribution transformer with all accessories as below
and Cl. 5 & 6 of this specification (Above is typical, It
has to be validated on a case to case basis

1.1

Nickel Plated brass double
compression glands for HV and
LV, LVN cables (in case of
termination by cable)

YES

commissioning of transformer at site

1.2 Long barrel medium duty Aluminium YES[R1]
lugs for power cables (in case of
termination by cable)
1.3 Nickel Plated brass double YES
compression glands and tinned
copper lugs for control cable
termination in Marshalling box
and CT/VT box for vendor’s cables
14 Cables and wires for transformer YES
accessories, CTs etc. and internal
wiring of CT box
15 Touch up paint YES
1.6 Routine testing as per Cl. Of this YES
specification
1.7 Type testing as per Cl. of this YES
specification
1.8 Special testing as per Cl. of YES
this specification DPane | 20
1.9 Supervision of testing & YES™ '
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2.0 Submission of documents

Submission of drawings, calculations, catalogues, manuals, test reports shall be as follows

Along with offer For Approval | Final after | Remarks
after award of | approval / *After
contract completion of
delivery
Drawings 3 copies (Typical | 4 copies 6 copies (in hard) | See Clause 11
drgs) of as built For various
drawing shall be
provide while drawings
delivering the .
. required
material at stores.
Calculations for | 3 copies | 4 copies 1 copy for each | See Clause 11
Current Density, . respective rating .
Flux Density & | (1YPical) shall be for details
Ability to submitted at the
withstand short time of drawing
circuit, losses & approval.
temp. rise
Catalogues 1 copy 01 no with each
transformer of all
ratings.
Instruction 1 copy 01 no with each
transformer of all
manual for  the .
ratings
transformer
Type Test | 2 copies (Type 02 no. of copies
Report & | test and sample shall be
Routine Test | Routine Test ) submitted at the
Report* time of
inspection.

3.0 Delivery Schedule

3.0
3.1
3.2

Delivery period start date
Delivery period end date

Material dispatch clearance

written dispatch clearances from purchaser

- from date of purchase order

- as agreed with supplier

- after inspection by purchaser and
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Annexure B: Service Conditions

1.0.0 | Delhi Atmospheric conditions

a) Average grade atmosphere : | Heavily polluted, dry
Maximum altitude above sea | 1000 M
level

b) Ambient Air temperature Highest 50 deg C, Average 40 deg C
Design ambient temperature | 50 deg C

c) Relative Humidity 90 % Max

d) Seismic Zone 4

e) Rainfall 750 mm concentrated in four months

Annexure C:List of Drawings

® N o o k0w N =

General Arrangement of Transformer

Rating &Diagram Plate

Wiring Diagram of Marshalling Box

CT/VT termination Box
Foundation Details

Core Coil Assembly

Wiring Diagram Plate for CT Box

Tap Link position plate

Label plate for phase, Neutral, surge arrester & other essential parts

. Surge Arrester Arrangement
11.
12.
13.
14.
15.

HV & LV Cable support
22 KV Support insulator
3.3 KV support insulator
CT mounting details

Scanner Box mounting details
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. HT termination details
17. LT termination details
18. Enclosure assembly &door arrangement
19. 3.6 KV, 1000 A, Epoxy Bushing
20. 3.6 KV, 250A, Epoxy Bushing
21. Louver Back Plate arrangement
22. GTP
23. QAP

Annexure D: CRGO & TESTING POINTS [R1]

In addition to the BRPL specification following points to be verified during manufacturing /
inspection.

Transformer core shall be low loss, non-ageing, high permeability PRIME GRADE CRGO
with M3 Grade or better with max thickness of .23mm and with max core loss of 1W/Kg,
perfectly insulated and clamped to minimize noise and vibrations.

Following stage inspections will be carried out by purchaser or by third party engineers
appointed by BRPL :

2.1

Verification & inspection of the mother coil at port & putting stamp seal may be
inspected by BRPL.

2.2

Reconciliation of mother coil by checking stamp & seal at factory before slitting. One
sample of CRGO to be sealed for testing at ERDA/CPRI. Following tests shall be
conducted on the sample [R2]:

1) Specific core loss measurement

2) Magnetic polarization

3) Magnetic permeability

4) Specific core loss measurement after accelerated ageing test

5) Surface insulation resistivity

6) Electrical resistivity measurement

7) Stacking factor

8) Ductility(Bend test)

9) Lamination thickness

10) Magnetization characteristics (B-H curve)

23

Bidder should have inhouse core cutting facility for proper monitoring & control on
quality.Incase it is done outside cutting shall be done in presence of BRPL.

24

Following documents to be submitted during the stage inspection :

241

Invoice of supplier

242

Mills test certificates

243

Packing list

244

Bill of lading
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245 1 Bill of entry certificates by customs
2.4.6 | Core material shall be directly procured either from the BRPL approved manufacturer or
through their authorized service centre/distributor and not through any contractor.
2.5 | Bidder should have hydraulic core lifting facility to avoid any jerk at the time of core
building.
Up to & equal to 1000kVA—Not required {R3}
Higher than 1000kVA-- Required {R3}
(Undertaking need to be provided that they shall have hydraulic core lifting facilities before
commencement of manufacturing and same shall be validated by BRPL before giving
manufacturing clearance) {R3}
BRPL{R3} may appoint recognized testing authority like CPRI /ERDA with their instruments
& engineer’s team and measure no load loss, load loss and percentage impedance of the
2.6 . : .
transformer at supplier’s works at our own cost. Bidder shall agree and give them full co-
operation during their stay & testing at shop floor. The losses & impedance values so
obtained will be considered as final.
2.7 | Bidder should have in-house NABL accredited testing facility.
1. Prospective bidders whose NABL accreditation is in process, Team of BRPL(NABL
certified Engineers) may visit prospective bidder's works and may give their inputs to take
NABL accreditation {R3}
2. Based on bidder's status of NABL accreditation ongoing process, it may be qualified (by
submission of undertaking that in defined time bidder shall get NABL accreditation
certification) {R3}
Annexure E: Guaranteed Technical Particulars (Data by Seller)
Sr. No. Particulars Specified / Required Offered
1.0 General
1.2 Make
1.2 Type core type , outdoor, step down
1.3 Full rating available for
installation of the same
transformer in indoor poorly
ventilated condition ( YES/ NO)
14 IP Class
1.5 Fire Protection Class
1.6 Environment Class
1.7 Climate Class
2.0 Nominal Continuous

Rating, KVA

Page | 34



GN101-03-SP-79-03

s

HV Winding 250/400/630/1000/1500/2000/25
2.2 LV Winding 250/400/630/1000/1500/2000/25
3.0 Rated Voltage (kV)
3.1 HV winding 11 KV
3.2 LV winding 433 Volts
4.0 Rated current (Amps )
4.1 HV winding
4.2 LV winding
5.0 Connections
51 HV winding Delta
52 LV winding Star with additional neutral
53 Vector Group Reference Dyn11
6.0 Impedance at principal tap
rated current and frequency at
130deg C
6.1 Impedance 5/5/5/5/6/6/6 Y%
6.2 Reactance
6.3 Resistance
6.4 Impedance at lowest tap rated
current and frequency
6.5 Impedance at highest tap rated
current and frequency, %
7.0 Resistance of the winding at
130 deg C ,at principal tap, ohm
7.1 a) HV
7.2 b) LV
8.0 Zero sequence
impedance, ohm
8.1 a) HV
8.2 b) LV
9.0 Guaranteed maximum losses
principal tap full load and 130°C
without any positive tolerance
kw
9.1 No load losses (max) As per Spec ClI.
9.2 Load Losses (max) As per Spec Cl.
9.3 Total stray loses @
130 deg C
10.0 Temperature rise over
reference design ambient
10.1 Winding by resistance o C
10.2 Maximum hot spot temperature,
deg. C
11.0 Efficiency
111 Efficiency at 130 deg C and
unity power factor %
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11.1.1 At 110% Load

11.1.2 At 100% Load

11.1.3 At 80% Load Not less than 99.5 %

11.1.4 At 60% Load

11.1.5 At 40% Load

11.1.6 At 20% Load

11.2 Efficiency at 130 deg C and 0.8
power factor lag %

11.2.1 At 110% Load

11.2.2 At 100% Load

11.2.3 At 80% Load Not Less than 99.5 %

11.24 At 60% Load

11.2.5 At 40% Load

11.2.6 At 20% Load

11.3 Maximum efficiency at 130 deg
C,%

114 Load and power factor at which
it occurs

12.0 Regulation, (%)

121 Regulation at full load at 130
deg C

12.1.1 at unity power factor

12.1.2 at 0.8 power factor lagging

12.2 Regulation at 110% load at 130
deg C

12.2.1 at unity power factor

12.2.2 at 0.8 power factor lagging

13.0 Details of enclosure

13.1 Material
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13.2 Thickness of sides mm
13.3 Thickness of bottom mm
13.4 Thickness of cover mm
14 Core
141 Type: Core
14.2 Core material grade Premium grade minimum M3 or
better
14.3 Thickness of lamination
14.4 Insulation of lamination With insulation coating on both
sides
14.5 Design Flux Density at rated 16T
condition at principal tap, Tesla
14.5.1 Maximum flux density at 10 % 1.73 Tesla maximum allowed
over excitation /over fluxing,
Tesla
14.6 Equivalent cross section area
mm?
14.7 Guaranteed No Load current At
100% rated voltage , Amps
14.7.1 HV
14.7.2 LV
14.8 Guaranteed No Load current At
110% rated voltage, Amps
14.8.1 HV
14.8.2 LV
15 Type of Winding
15.1 HV
15.2 LV
15.3 Conductor material Electrolytic Aluminium
154 Current density Amps/sqmm Maximum allowed 1.5 A per
sgmm.(max.)
15.4.1 HV Winding
15.4.2 LV Winding
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15.5 Gauge/area of cross section of
conductor, sqmm

15.5.1 HV

15.5.2 LV

15.6 Tappings provided as per Cl.
32.0 of Annexure B (YES / NO)

15.7 Tap link Current rating , A

16 Insulating Material

16.1 HV Turn

16.2 LV Turn

16.3 LV Core

16.4 HV - LV

17 Insulating material thickness,
mm

171 HV Turn

17.2 LV Turn

17.3 LV to Core

17.4 HV to LV

18 Minimum design clearance,
mm

18.1 HV to earth in Air

18.2 LV to earth in Air

18.3 Between HV & LV in Air

18.4 Top winding and yoke

18.5 Bottom winding and yoke

19 Bushing / Support Insulator

19.1 Make

19.2 Type

19.3 Reference Standard

19.4 Voltage class, kV

19.4.1 HV side Bushing / Support
insulator

19.4.2 LV side line and neutral bushing
/ Support insulator

19.5 Creepage factor for all bushing

mm/KV
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19.6 Weight, Kg

19.6.1 HV bushing / Support insulator

19.6.2 LV line and neutral bushing /

19.7 Free space required for bushing /
Support insulator removal, mm

19.7.1 HV bushing / Support insulator

19.7.2 LV line and neutral bushing /
Support insulator

20 Terminal connections

20.1 HV

20.2 LV

20.3 Terminal Details

20.3.1 HV side busbar size

203.2 HV Termination suitable for
cable size

20.3.3 HV Termination height, mm

20.3.4 HV side gland Plate dimension,
mm X mm

20.3.5 HV side gland Plate material

20.3.6 HV side Gland Plate Thickness,
mm

20.3.7 HV side Phase to clearance
inside enclosure , mm

20.3.8 HV side Phase to earth inside
box, mm

20.3.9 LV side busbar size

20.3.10 LV Termination suitable for
cable size

20.3.11 LV Termination height, mm

20.3.12 LV side gland Plate dimension,
mm X mm

20.3.13 LV side gland Plate material

20.3.14 LV side Gland Plate Thickness,
mm

20.3.15 LV side Phase to phase
clearance inside enclosure , mm

20.3.16 LV side Phase to earth inside
box, mm
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21 Current Transformer on LV
phases

211 Type

21.2 Make

21.3 Reference Standard

21.4 CT Ratio

21.5 Burden, VA

21.6 Class of Accuracy

22 CT terminal box size

23 WT scanner terminal box size

24 Alarm and Trip contact ratings
of protective devices

241 Rated / making/ breaking
currents , Amp @ Voltage for

24.1. Winding temperature scanner

25 Fittings and Accessories as
per Cl. 6.0 provided (YES /NO)

26 Painting as per clause 4.13
provided (Yes/No)

27 Over all transformer
dimensions

27.1 Length, mm

27.2 Width, mm

27.3 Height, mm

28 Weight data

28.1 Core, KG

28.2 Frame parts, KG

28.3 Core and frame, KG

28.4 Total Winding, KG

28.5 Core, Frame, Winding, KG

28.6 Enclosure, KG

28.7 Total Transport weight of the
transformer, KG

28.8 Total weight of the transformer

with all accessories
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29 Shipping Data

291 Weight of heaviest package, KG

29.2 Dimensions of the largest
package (L x B x H) mm

30 Surge Arrestor requirement

30.1 Type

30.2 System Voltage , kV rms

30.3 Rated Voltage of Arrestor, kV
rms

30.4 Continuous operating voltage ,
kV rms

30.5 Maximum Continuous operating
voltage, kV rms

30.6 Nominal Discharge Current, kA
Peak

30.7 Energy Absorption Capability,
KJ/kV

30.8 Creepage factor

30.9 Reference std

31 WTI Scanner Details

311 Make

31.2 Model no.

31.3 Manual submitted

32 Tests (As per Cl 10.0 of the
spec)

321 All in process tests confirmed
(Yes/ No)

32.2 All Type Tests confirmed (Yes /
No)

32.3 All Routine Tests confirmed
(Yes/ No)

324 All Special Tests confirmed
(Yes/ No)

33 Guarantee Period
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