10.09.2013/20.01.2014

TECHNICAL SPECIFICATION FOR OUTDOOR 3@ 100 KVA Amor phous /
CRGO core CSP type Aluminium conductor Distribution Transformers with BEE
5 Star Rating

1. SCOPE:

1.1 This specification covers design, engineering, uf@cture, assembly stage testing.
inspection and testing before supply and delivergi@ of 11 KV / 433 — 250V 100 KVA
Amorphous / CRGO core CSP Aluminium conductor Obstiion Transformers with BEE 5
Star Rating .

1.2 It is not the intent to specify completely heratl the details of the design and
construction of material. However, the materialsbonform in all respects to high standards
of engineering, design and workmanship and shaltdggable of performing in continuous
commercial operation in a manner acceptable t@tinehaser, who will interpret the meanings
of drawings and specification and shall have thegydo reject any work or material which in
his judgment is not in accordance therewith. Tlaemal offered shall be complete with all
components necessary for its effective and trotrele operation. Such, components shall b
deemed to be within the scope of bidder's suppbspective of whether those are specifically
brought out in this specification and / or the coenomal order or not.

1.3 The transformer and accessories shall be designddcilitate operation, inspection,
maintenance and repairs. The design shall incorpaeery precaution and provision for the
safety of equipment as well as staff engaged imatjpe and maintenance of equipment.

1.4  All outdoor apparatus, including bushing insulatevéh their mountings, shall be
designed so as to avoid any accumulation of water.

2.0 STANDARDS:

2.1 The materials shall conform in all respects ®rélevant Indian/International Standards
specifications, which shall mean latest revisi@mendments/changes adopted and publishe
unless otherwise specified herein before. Intewnat and Internationally recognized
standards to which these standards generally gamnesare also listed below: Acceptability of
any alternative standard is at the discretion o€ipaser

indian . Internat!onal and
Title Internationally
Standard :
recognised standards
IS -2026 | Specification for Power Transformers IEC 7
IS-1180| Outdoor distribution Transformer up todaimcluding 100
KVA
IS 12444 | Specification for Copper wire rod ASTM B-4
IS -3347 | Specification for porcelain Transformeskhing DIN 42531,23,3
IS-335 Specification for Transformer Oil BS 148, 1873, D-
1533- 1934, IEC Pu
296
IS-5 Specification for colors for ready mixedria
IS - 104 | Ready mixed paint, brushing zinc chromgatigning
IS — 2099| specification for high voltage porcelbushing
IS - 649 | Testing for steel sheets and strips anghetsc circuits
IS - 4257 | Dimensions for clamping arrangementdbimhings
IS - 7421 | Specification for Low Voltage bushings
IS - 3347| Specification for Outdoor Bushings DIN 42531 to 33




IS - 5484 | Specification for Al Wire rods ASTM B233

IS - 9335 | Specification for Insulating Kraft Paper IEC 554

IS - 1576 | Specification for Insulating Press Board IEC 641

IS /6600 | Guide for loading of oil Immersed Trangfers IEC 76

IS 2362 Determination of water content in oil fargelain bushing of
transformer

IS 6162 | Paper covered aluminium conductor

IS 6160 Rectangular Electrical conductor for eleatrmachines

IS 5561 | Electrical power connector

IS 6103 | Testing of specific resistance of elechiiesulating liquids

IS 6262 Method of test for power factor and digiectonstant of
electrical insulating liquids

IS 6792 Determination of electrical strength ofullasing oil

IS 10028 | Installation and maintenance of transfosme

Material conforming to other internationally accsgtstandards, which ensure
equal or higher quality than the standards menti@mve would also be acceptable. In
case the Bidders who wish to offer material confagro the other standards, salient
points of difference between the standards adoatetthe specific standards shall be
clearly brought out in relevant schedule. Fouriesf such standards with authentic
English Translations shall be furnished along wiig offer. Incase of conflict the order
of precedence shall be (i) IS (ii) IEC (iii) Othstandards. In case of any difference
between provisions of these standards and prowsbthis specification, the provisions
contained in this specification shall prevail. Amyig not covered by this specification,
will be as per relevant CEA, REC, IS and CBIP méanuarder.

3.0. SERVICE CONDITIONS:
The Distribution Transformers to be supplied agaithis specification shall
suitable for satisfactory continuous operation urbde following climatic conditions.

i) | Location : | At various locations
in the State of A.P.

i) | Max. ambient air temp. (Deg.C) : 50

iii) | Min. ambient air temp. (Deg.C) 7.5

Iv) | Average daily ambient air temperature (Deg.C) | 35

v) | Max. relative humidity (%) ;100

vi) | Max. altitude above mean sea level (meters) 0001

vii) | Average annual rainfall (mm) 9100

viii) | Max. wind pressure (Kg./Sg.mm) . 200

iX) | Isoceraunic level (days per year) - 50

x) | Siesmic level (Horizontal accn. ) : 0.10g.

The equipment shall be for use in moderately hat hamid tropical climate,
conducive to rust and fungus growth.

4.0 PRINCIPAL PARAMETERS:

The Transformers shall be suitable for outdooraitestion with three phase, 50
c/s, 11 KV system in which the neutral is effectyvearthed and they should be suitable
for service under fluctuations in supply voltageatpl2.5%.
The transformer shall conform to the following sfiegarameters
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SI.No. | ltem Specification
1 Continuous rated capacity 100 KVA
2 System Voltage (max.) 12 KV
3 Rated Voltage HV 11 KV
4 Rated Voltage LV 433V-250V
5 Line current HV 5.25 A
6 Line current LV 133 A
7 Frequency 50 c/s +/- 5%
8 No. of phases Three
9 Connection HV Delta
10 Connection LV Star (Neutral brought out)
11 Vector group Dyn-11
12 Type of cooling ONAN
13 Over fluxing limit 12.5%
14 Noise level (sound power level) at rateg1 db
voltage and frequency
Permissible temperature rise over
maximum ambient
15 i) Of top oil measured by thermometer| ig ng' g
i) Of winding measured by resistance '
Minimum clearances inair | ----- As per 1S-1180 latest As per
16 1) HV phase to phase/phase to earth(mmajest----
i) LV phase to phase/phase |to------- 255/140-----
earthbmm) | e 75/40--------

5.0 TECHNICAL REQUIREMENTS :

5.1 DESIGN PARAMETERS:

| CRGO Material

a) Material: The core shall be Stack / Wound galheof M4 or high grade cold
rolled grain oriented annealed steel lamination if@aviow loss and good grain
properties, coated with hot oil proof insulatioBolted together and to the frames firmly
to prevent vibration or noise. The complete desifjsore must ensure permanency of
the core losses with continuous working of thedfarmers. The value of the maximum
flux density allowed in the design and grade ofifeation used shall be clearly stated in
the offer.

b) Core clamping for CRGO:

I MS Channel of 75 X 40 mm min. size shall be usedogand bottom (for
stacked core transformers).

. 2 X M 12 high tensile bolts to be used in paraletach end.

iii. Channel on LV side to be reinforced at equidistaffckoles/cutting is done
for LT lead in order to avoid bending of channel.

Iv. MS channel shall be painted with varnish or oiis&st paint.

C) All top and bottom yoke nuts & bolts and tie soshall be painted with oil and
corrosion-resistant painparkarised before use.



d) The transformer core shall be suitable for diteting (due to combined effect of
voltage and frequency) upto 12.5% without injuridwesting at full load conditions and
shall not get saturated. The bidder shall furnisbessary design data in support of this
situation

e) Flux density should not more than 1.55 TeslaGBGO Core. No load current

shall not exceed 2% of full load current and wik Ineasured by energizing the
transformer at 433 volts 50 c/s on the seconddngrease of voltage of 433 volts by
12.5% shall not increase the no load current by :M6&% of full load current.. Test for

magnetic balance by connecting the LV phase by ehasrated phase voltage and
measurement of an, bn, cn voltage will be carrigid o

f) Clamping and Tie- rods shall be made of HT steal shall be painted withil
and corrosion-resistant paint/ parkarised

Only prime quality CRGO sheets should be usetthe transformers and no
Second/Defective/Scrap CRGO finds way into tramefas. Therefore regarding quality
control following documents are to be furnishechglavith bid documents.

Invoices of supplier

Mill's test certificate

Packing list.

Bill of landing

Bill of entry certificate by custom

Description of material, electrical analysis, Plgsiinspection, certificate for
surface defects, thickness and width of the mdteria

Subjecting to at least 10% of the transformer®otdine tests and no load and load
loss measurement

It is to note that, using seconds /defective CRGErets, the Load losses found to
be more than stipulated limit. If so heavy penaliil be imposed as per clause
no. 4.4 besides black listing the supplier.

o0k wNE

Transformer Sl. No. shall have to be punched orCibre-Yoke frame.
Il AMORPHOUS METAL:

I) The core shall be high quality amorphous ribbongrtavery low loss formed
into wound cores of rectangular shape, bolted tageto the frames firmly to
prevent vibration or noise. The complete designare must ensure permanency
of the core loss with continuous working of thenstormers. The value of the
flux density allowed in the design shall be cleastated in the offer. Curve
showing the properties of the metal shall be atdahith the offer.

1)) Core clamping — Amorphous Metal Transformers

1. Core clamping shall be with top and bottom U-shapme clamps made of
sheet steel clamped MS tie rods for efficient clargp
MS core clamps shall be painted with oil-resistazint/ Parkarised.
High Tensile steel rods shall be used as tie rods
4 nos. M 12 mm dia of high tensile steel rods shaléffectively insulated
Suitable provision shall be made in the bottom aaenp/bottom plate of
the transformer to arrest movement of the active pa

akrwpd
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i) The transformers core shall be suitable feewfluxing (due to combined
effect of voltage and frequency) up to 12.5% withimjurious heating at full load
conditions and shall not get saturated. The Bidtiall furnish necessary design data
in support of this situation.

Iv) Flux density should not more than 1.38 TeslaAmorphous core. No load
current shall not exceed 2% of full load currend avill be measured by energizing
the transformer at 433 volts. 50c/s on the secyndiacrease of voltage of 433 volts
by 12.5% shall not increase the no load currenlay 5% of full load current. Test
for magnetic balance by connecting the L V phaselgse to rated phase voltage
and measurement of an,bn,cn voltage will be cawigd

5.2 WINDINGS:

a. Material: aluminum with DPC shall be used

b. Current density for HV and LV should not be morarth.6 A/Sq.mmfor
Aluminium Conductor.

c. L.V winding shall be in even layers so that neutoamation will be at top.
Vertical ducts of 3 mm and spacers shall be pralidéeh in each coil for
H.V and L.V windings at 50% of winding (Not applida for wound
core/Amorphous core).

d. The no. of HV Coil for HV winding is 4 nos. for sted core and 1 no. for
wound / amorphous Transformers

e. Inter layer insulation shall be Epoxy dotted Knadiper

f. Proper bonding of inter layer insulation with thenductor shall be
ensured. Test for binding strength shall be coretlict

g. Dimensions of winding coils are very critical .Dingons tolerance for
winding coils shall be within limits.

h. Wedges of 3 mm shall be provided at 50% of the [V and LV coils in
all types of transformers.

I. Formation of Delta on HV side shall be with 13 SV8Gper enameled
copper wire with multi layered (not less than 18els) paper insulation.
Necessary resin bonded paper insulation tubeskalitebits may be used
through. This shall be done with ferrules and piirg.

j. The star point shall be done with and aluminumules for aluminum
windings and crimping.

k. The Un-balanced current i.e., current flowing inutnal during Short
Circuit test at full load current shall not be mdhan 2% of the full load
current.

|. All the sleeves used in construction shall be fifesss material

m. Proper bonding of inter layer insulation with thenductor shall be
ensured. Test for binding strength should be coediic

n. Dimensions of winding coils are very critical .Dinwons tolerance for
winding coils shall be within limits as specifiedGTP

The winding shall be designed such that all codeasbles of identical voltage
rating shall be interchangeabile.



5.2.1 OIL:
The transformer shall be supplied complete witbtffilling of oil and the same shall
comply with ISS-335/1993. The characteristics @f ol shall be as follows:

SI.No | Characteristic Specified value

Electric strength (breakdown voltage)
1 Unfiltered
Filtered

30 KV (rms) (min)
50 KV (rms) (min)

Dielectric dissipation factor (tan delta) at 90 ok

2 c [ 0.002 (max)
12 -
3 Specific resistance (resistivity) at 27 degree C (lr?w?nc; x 10 ohm-cm
4 Specific resistance (resistivity) at 90 degree C | 35 x 102 ohm-cm (min
5 Flash point (PM closed) 140 degree C
6 Interfacial tension at 27 degree C 0.04 N/m (min)
7 Neutralisation value (total acidity) 0.03 Mg KQH/max)
8 Water content 35 PPM (max)

Test report for each batch of oil shall be subrditte

5.3 LOSSES: The maximum losses equivalent to BEE 5 Star gaghmll not exceed the
values at rated voltage and rated frequency peathitt 75 Deg. C are indicated below:

KVA Voltage ratio Max. Losses Max. Losses

rating @ 50%| @ 100%
load, Watts | load, Watts

100 11000/ 433 V 435 W 1500 W

The above losses are maximum allowable and therddwwot be any positive
tolerance. Bids with higher losses than the alspexified value would be treated as
non-responsive. There is no price preference foetdosses. Bidder has to supply the
transformer as per no load losses, load lossedfaxtmum losses at 50% and 100% as
mentioned in GTP. Further providing of cooling talddins to DTR should be calculated
to the Maximum of BEE losses

5.3.1 Percentage Impedance: The percentage anpedt 75 Deg. C shall be 4.5%
Tolerance is applicable as per 1S:2026

5.3.2 Temperature Rise : Temperature rise ovdrient shall not exceed the limits

described below:

Top oil temp. rise measured by thermometer D8&§. C
Winding temp. rise measured by resistance : 4Q Deg

Bids not meeting the limits of temperature risé e treated as non-responsive.

54 PENALTY FOR EXCESSIVE LOSSES: (During Guaranteeperiod)

5.4.1 During testing, if it is found that the actual meeesl losses are more than the
values as quoted by the bidder, penalty shouletbevered from the bidder at double the
loss capitalization formula as mentioned below:

6



(a) No load losses Rs.217.51 per wapiant there of excessive loss.
(b) Load loss: Rs.28.77 per watt or plaete of excessive loss
For fraction of a KW, proportionate penalty will becovered.

5.4.2 Purchaser reserves the right to reject any trams&foduring the test at suppliers
works. If the temperature rise exceeds the guagdntalues.

5.4.3 Purchaser reserves the right to reject any tramsfoduring the test at supplier °s
works, if the impedance values differ from the guaeed values including toleranage
per IS 2026

5.4.4 Purchaser also reserves the right to retaindjeeted transformer and take it into
service until the Bidder replaces it with a newnsfarmer at no extra cost. The delivery
as per contract will be counted when the new t@nsér as per specification is provided
by the manufacture.

5.5 INSULATION MATERIAL & CLEARANCES:

a) Material: Electrical grade insulation shall ligoxy dotted Kraft paper
Minimum 2 x 2 mil EDD paper shall be used as irsger insulation.

b) All spacers, axial wedges/runners used in wigslishall be made of pre-
compressed Pressboard- solid, conforming to typ&1Bof IEC 641-3-2. All spacers
shall be properly sheared and dovetail punchednsure proper locking. All axial
wedges/ runners shall be properly milled to dovetfaape so that they pass through the
designed spacers freely. Insulation shearinginguttmilling and punching operations
shall be carried out in such a way, that theraushaot be any burr and dimensional
variations.

c) Clearances:

Sl.  Description For CRGO wound core
No /| CRGO Staked Core /
Amorphous Core

Construction (mm)

1) Radial Clearance of LV Colil to Coré
(Bare Conductor) shall not be less
than:

2) Radial Clearance of HV & LV shallll
not be less than:

3) Phase to Phase clearance between HY
conductors shall not be less than

4)  Minimum electrical clearance30
between the winding and body of the
tank shall not be less than

5) Minimum End insulation to earth25
shall not be less than



5.6 TANK:

Circular cross section cooling tubes of not less1tB8 mm dia and 1.25 mm thick bent
& directly Welded to tank shall be provided. Thansformer shall be capable of giving
continuous rated output without exceeding the d$ectemperature rise .Bidder shall
submit the calculation sheet.
OR

For Corrugated tanks: Corrugations shall be byltwith CRCA sheets of 1.6 mm
thickness and Tanks with corrugations shall beete&tr leakage test at a pressure of 0.3
kg/cnf measured at the top of the tank

I) Pressure Release Deviceéor corrugated tanks, PRD will be provided instedd
Explosion vent and it operates at the pressure®&@5 kg/crh

i) Cooling tubes shall not be provided underneath.théushings.

iif) Corrugated fins shall be provided underneath thébushings.

OR

The radiators can be Press fin type of 1.2 mm tiesk to achieve the desired
cooling to limit the specified temperature riseeyishould be fixed at right angles to the
sides and not diagonally. The transformer shalcégable of giving continuous rated
output without exceeding the specified temperatis® The size of the radiator shall be
such that it covers at least 50% of the bottom yduk core and complete top yoke.
Bidder shall submit the calculation sheet.

5.6.1 The transformer tank shall be of robust constructiectangular in shape
and shall be built up of tested MS sheets of tlieviang thickness with tolerance as per
IS 1852.

I. Side walls : 3.15 mm thickness
ii. Top and bottom plates : 5 mm thickness
5.6.2. The internal clearance of tank shall be such, tihashall facilitate easy

lifting of core with coils from the tank withoutstnantling LV bushings.

The four walls of the tank shall be made of TWO “tfaped sheets (without
joints) fully welded at the corners from inside andside of the tank. Two sides corner
shall be welded for withstanding a pressure of 8B§g¢m for 10 minutes. All the tank
plates shall be of such strength that the comptatesformer with oil and fittings can be
lifted bodily by means of lifting lugs provided

5.6.3 All joints of tank and fittings shall be oil tiglaind no bulging should occur
during service. The tank design shall be such ttiatcore and windings can be lifted
freely. The tank plate shall be of such strerttt the complete transformer when
filled with oil may be lifted bodily by means offting lugs. Inside of tank shall be
painted withoil resistant paint/ Parkarised.

5.6.4. The tank shall be reinforced by welded angle (4D%@mm) on all the outside
wall on the edge of the tank to form two equal camipents. Permanent deflection
when the tank without oil is subject to a vacuun7® mm of mercury shall not be more
than 5 mm up to 750 mm length and 6 mm up to 1280lemgth. The tank shall further
be capable of withstanding a pressure of 1kgisdg) for 10 min., and a vacuum of 0.3
kg/sg. cm (g) without any deformation.



5.6.5 Pressure test will be conducted by the inspeatifiger on a transformer vent
pipe against each lot offered for inspection. Theplklragm should burst at a pressure
between 0.76Kg./Sg.mm to 0.95Kg./Sg.mm. For areraonal failure of vent pipe and
consequent damage to the tank in addition to ingisbr free replacement of the tank,
the AP_PDCL may at its option, recover an estimdtss$ sustained by it from the
manufacturer.

5.6.6. Heat dissipation by tank walls upto oil level shiblde limited to 500 W/sg.m

(excluding top and bottom) cooling tube limited300 W/sq.m. Circular cross section
cooling tubes not less than 38 mm dia and 1.25 hiok tbent and directly welded to
tank shall be provided if required. The transforsieall be capable of giving continuous
rated output without exceeding the specified termpee rise. Heat dissipation
calculations shall be furnished along with the bids

5.6.7 Lifting Lugs: 2 Nos. welded heavy duty lifting lugs of MS PI&tenm thick (min)
suitably reinforced by vertical supporting flat wet edgewise below the lug on the side
wall.

5.6.8 Pulling lugs: 4 Nos. of welded heavy duty pulling lugs of M&tel 8 mm thick
(min) shall be provided to pull the transformeribontally.

5.6.9 Top cover fixing bolts of G.I. 12 mm diameteaspd at 80 mm or 100 mm
apart 6 mm Neoprene rubberized cork gaskets coirigriio 1S:4253 Part-1l will be
placed between tank and cover with water tight coumpl between the tank flange and
the gasket. The bolts outside tank shall havet2mMéshers and one spring washer.
5.6.10 ‘U’ shaped pressure relief vent of 2” diametgrepwith copper shim sheet
as diaphragm shall be provided on the top of theicof the tank such that the pressure
released should be directed to the ground. Therathd of the vent pipe shall be
guarded with wire mesh for preventing the entrywoirms and nesting. The diapharm
shall burst at pressuftween 0.76Kg./Sg.mm to 0.95Kg./Sg.mnConservator shall
not be provided.

Transformer Sl. No. shall have to be punched on th€ore-Yoke frame.
5.7 .SURFACE PREPARATION AND PAINTING
GENERAL

5.7.1.1 All paints shall be applied in accordance witte thaint manufacturer’s
recommendations. Particular attention shall be fattie following:
a) Proper storage to avoid exposure as wakasmes of temperature.
b) Surface preparation prior to painting.
¢) Mixing and thinning
d) Application of paints and the recommendattlon time intervals between coats.
e) Shelf life for storage.

5.7.1.2 All paints, when applied in a normal full coshall be free from runs, sags,
wrinkles, patchiness, brush marks or other defects.

5.7.1.3 All primers shall be well marked into the swda particularly in areas
where painting is evident, and the first primingtehall be applied as soon as possible
after clearing. The paint shall be applied by aslspray according to manufacturer’s
recommendations. However, where ever airless spragt possible, conventional spray
be used with prior approval of purchaser.
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5.7.1.4 The Supplier shall, prior to protect nameplatetteting gauges. Sight
glasses, light fittings and similar such items.

5.7. 2 Cleaning and Surface preparation

5.7.2.1 After all machining, forming and welding has beesmpleted, all steel
work surfaces shall be thoroughly cleaned of ®stle, welding slag or spatter and other
contamination prior to any painting.

5.7.2.2 Steel surfaces shall be prepared by Sand /3ast cleaning or Chemical
cleaning by Seven Tank process including Phospip&tithe appropriate quality.

5.7.2.3 The pressure and volume of the compressed aplysdgr blast cleaning
shall meet the work requirements and shall be @afftly free from all water
contamination to ensure that the cleaning processtiimpaired.

5.7.24 Chipping, scraping and steel wire brushing usingnuaé or power driven
tools cannot remove firmly adherent mill-scale kloaly be used where
blast cleaning is impractical. Manufacturer to laxp such areas in his
technical offer clearly.

5.7.3. Protective Coating

As soon as all items have been cleaned and withimouts of the subsequent
drying, they shall be given suitable anti-corrogmwatection

5.7.4 .Paint Material

Followings are the types of paint that may be silytaised for the items to be
painted at shop and supply of matching paint & sit

5.7.4.1. Oil resistant paint for inside surface.

5.7.4.2. For external surface one coat of Thermo Settaigtpor 1 coat of
Zinc chromate primer followed by 2 coats of Polyhe:e base paint. These paints can
be either air drying or stoving.

5.7.4.3. The color of the finishing coats shall be dark adingray conforming to
No. 632 of IS — 5 of 1961.

5.7.5. Painting procedure

5.7.5.1. All painting shall be carried out in conformity Wiboth specification and
with the paint manufacturer's recommendation. gdints in any one particular system,
whether shop or site applied, shall originate frme paint manufacturer.

5.7.5.2. Particular attention shall be paid to the manuifasts instructions on

storage, mixing, thinning and pot life. The pashiall only be applied in the manner
detailed by the manufacturer e.g. brush, rotlenventional or airless spray and shall

be applied under the manufacturer’'s recommendediwon. Minimum and maximum

time intervals between coats shall be closely odd.

5.7.5.3. All prepared steel surfaces should be primed reefasible re-rusting
occurs or within 4 hours, whichever is sooner. Cleahtreated steel surfaces shall be
primed as soon as the surface is dry and whilsudhf@ce is till warm.
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5.7.5.4. Where the quality of film is impaired by excedsfithickness (wrinkling,
mud cracking or general softness) the Supplierl geahove the unsatisfactory paint
coating and apply another. As a general rulefithrythickness should not exceed the
specified minimum dry film thickness by more th&?2 In all instances where two or
more coats of the same paint are specified, suetings may or may not be of
contrasting colours.

5.7.5.5. Paint applied to items that are not be paintedl §ie removed at supplier's
expense, leaving the surface clean, unstained rtahoaged.

5.7.6. Damaged paintwork

5.7.6.1.Any damage occurring to any part of a painting sehehall be made good to
the same standard of corrosion protection and agpee as that originally employed.

5.7.6.2.Any damaged paint work shall be made good as fallow

The damaged area, together with an area exterdingm around its boundary,
shall be cleaned down to bare metal.

A priming coat shall be immediately applied, folled by a full paint finish equal
to that originally applied and extending 50 mm abihe perimeter of the original
damage.

The repainted surface shall present a smooth urfd his shall be obtained
by carefully chamfering the paint edges before aier priming.

5.7.7 Dry Film Thickness

5.7.7.1 To the maximum extent practicable the coats sheall applied as a
continuous film of uniform thickness and free ofgm Overspray, skips, runs, sags and
drips should be avoided. The different coast nraypay not be of the same colour.

5.7.7.2 Each coat of paint shall be allowed to hardemoifgethe next is applied as
per manufacturer’s recommendation.
5.7.7.3 Particular attention must be paid to full filmdkness at edges.

5.7.7.4. The requirements for the dry film thickness (DFG37) paint and the
materials to be used shall be as given below:

S.I.No.| Paint type Area to be| No. of coats| Total Dry film
painted thickness 9min.)
1 Thermo setting paint,  inside 01 20 microns
outside 01 60 microns
2 Liquid paint
Zinc chromatg outside 01 30 microns
(primer)
Polyu_re_thene outside 02 25 microns each
(Finish coat)
Hot oil paint /| _
Varnish inside 01 35/ 10 microns
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5.7.8 Tests

5.7.8.1 The painted surface shall be tested for paioktiess.
5.7.8.2 The painted surface shall pass the Cross Hatcleg\dh test, Salt spray
test and hardness test as per the relevant ASTiMastds.

NOTE: Supplier shall guarantee the painting performanceirement for a period
of not less than 5 years

5.8.3 BUSHINGS

) The porcelain portion of HT and LT bushings Ikhme of standard make and
confirm to 1S-2099/1973 (HV), “Specification for ¢h voltage porcelain bushings” and
IS-7421/1976 for LV 1S-3347 shall be outdoor witinenimum creepage distance of 270
mm. The bushing rods and nuts shall be made sEbraterial 12 mm diameter for both
HT & LT. The bushings shall be fixed to the traorsfiers on sides with straight pockets
and in the same plane. The tests as per 1S-208®/%8all be conducted on the
transformer bushings as detailed below.

Dry flashover voltage withstand test

Wet flashover voltage frequency voltage withstaest t

Dry | min. withstand voltage

Wet half min. withstand voltage

Impulse withstand voltage (1.2/50 micro secondstipesvave)

1)) For 11 KV, 17.5 KV class bushings shall be disaad for 0.433 KV, 1.1 KV class
bushings shall be used. Bushings of plain sheg®ea$S:3347 shall be mounted on the
side of the tank and not on top cover.

iii)  Dimensions of the bushings of the voltage slahall conform to the standards
mentioned below:

Voltage class Indian Standards or porcelain parts For metal parts

1.1KV IS-3347/part-1/Sec.1/1965/1979 IS-3347tR&Bec,l1/1979
(As per 1S-1180/1989)

17.5KV IS-3347/part-Ill/Sec.1/1972 IS-3347/PHISec.2/1982

iv) A minimum phase to phase clearance of 75 ramL¥V (upto 1.1 KV bushings)
and 255 mm for HV (3.3 KV and above bushings) Isbalobtained with the bushing
mounted on the transformer.

V) The bushings shall be fixed on sides with gishkn the same plane. Arcing horns
shall not be provided and instead brass caps lségtovided.

vi)  Brazing of all inter connections, jumpers fromnding to bushing shall have
cross section larger than the winding conductoror Bluminium standard make
aluminium brazing rods shall be used.

In the case of LV bushing, the internal bushinglishe made of tough insulating
material like epoxy and shall have embedded stedhastrong coupling connection
(screwed) properly secured with a split pin/scrgpetlocking arrangement shall be used
between stem of the internal and external bushings.
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The LV bushings shall be so located that even wititke hottest conditions the
level of the transformer oil shall be below the mipg meant for fixing the LV bushings.
The LV jumpers and bushing material shall be setéeind designed for this condition.

The design of the internal bushing for LV shall aeh as to provide adequate
earth clearance and creepage distance as stipuhatkd standards specified. All other
tests as per relevant standards shall be applicable

The bushings shall be of reputed make suppliethbge manufactures who are
having manufacturing and testing facilities for miacture of HT insulators.

The terminal arrangement shall not require a s#panil chamber not connected
to oil in the main tank.

5.9 Terminal connectors:

The LV bushing and HV bushing stems shall be predidvith suitable detachable
terminal connectors so as to connect the jumpenowtt disturbing the bushing stem.
High voltage phase windings shall be marked botthénterminal boards inside the tank
and on the outside with capital letters 1U, 1V, akd low voltage winding for the same
phase marked by corresponding small letters 2u2®v, The neutral point terminal shall
be indicated by the letter 2n.

5.10. Rating Plates and Star Labeling:

The rating plates on the transformer containinginf@mation specified in clause
15.2 of IS : 2026-1977 (Part-i). 50% & 100% loaddes of the transformer should also
be mentioned on the rating plate.

Star_Labeling: 5-Star rating label in accordance with colour, e&sodimensions &
design, logo etc., shall be provided on each toansr as per the
design/recommendations of Bureau of Efficiency (BHExpenses incurred to get star
rating labeling is in the account of suppliers oriliie certificate of registration issued by
BEE shall be submitted along tender.

5.11 Terminal markings

High voltage and Low voltage phase wmgdi shall be marked both in the
terminal boards inside the tank and on the outaitle capital letter 1U,IV,IW and low
voltage winding for the same phase marked by cpording small letter 2u,2v,2w The
neutral point terminal shall be indicated by thitele2n Neutral terminal to be brought
out and connected to local grounding terminal byearthing strip adequate length. The
vector diagram plate shall clearly indicate thehmndtadopted for marking the terminals
both outside and interior.

5.12. LIGHTNING ARRESTORES:

9 Kv, 5 KA Metal Oxide Lightning Arrester@&ischarge class shall be 3 as per
IS-3070 part-11) as per relevant standard, one number per phadebshfited under the
HV bushings with G.I. earth strip 25 x 3 mm coneelcto the body of the transformers
with necessary clamping arrangements. The meidedightning arresters shall be of
reputed make with appropriate Indian Standards.
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5.13. FITTINGS: The following standard fittings shall be prowvide

a) Rating and terminal marking plate non-detachaldléo

b) Earth strip adequate length.

c) Earthing terminals with bolt, nuts & washers withitgble lug for connecting
earth wire — 2 Nos.

d) Lifting lugs — 4 Nos. for main tank & 2 Nos. fopt@over.

e) Bimetallic terminal connectors material made out.bf-6 alluminium alloy and
high quality copper of thickness 3 mm and threadergth of 25 mm which is
suitable for 12 mm copper bushing rod of on the IlWbushing — 7 Nos.

f) Thermometer pocket with cap — 1 No.

g) U shaped Pressure relief vent pipe of 2’ dia with26 mm copper sheet as
diaphragm on the top of the top cover for brealah@ pressure of 0.76 to 0.95
Kg/cmz2 such that the pressure released shouldreeteld to the ground and other
end of the vent pipe shall be guarded with suitaidsh against entering of worm
and resting.

h) HV bushing — 3 Nos.

1) LV bushing — 4 Nos.

}) Pulling lugs — 4 Nos.

k) Stiffner angle 40 X 40 X 5 mm (and vertical stripd®@X8 mm flat).

l) Cooling tubes — No. & length may be mentioned (@&s peat dissipation
calculations).

m) Disconnector type Metal oxide lightning ArrestoB Nos.) with G.I. earth strip
25x3 mm of adequate length.

n) Base channel 75x 40 mm

0) 5 Years Guarantee embossed plate welded below platee

p) Oil level gauge indicating the positions of oil rked as follows
Min (-5 Deg. C)
30deg. C
Max (90 deg. C)

g) AP_PDCL logo shall be punched on separate plate &ize 3"x5” which is
permanently welded to the transformer and embossedn the tank with Sl.
No. & PO No. with month & year of supply on the opposite side of the name
plate as enclosed

r) DTR equipment no shall be punch or engrave as IperAP_PDCL allotted
equipment numbers on the transformer tank.

s) The allotted equipment numbers also to be paintedhe transformer tank for
clear view from long distance

5.14. FASTENERS:

All bolts, studs, screw threads, pipe threads, ledtds and nuts shall comply with
the appropriate Indian Standards for metric threadthe technical equivalent.

Bolts or studs shall not be less than 6 mm in diamexcept when used for small
wiring terminals.

All nuts and pins shall be adequately locked.

Wherever possible bolts shall be fitted in suchamner that in the event of failure
of locking resulting in the nuts working loose afadling off, the bolt will remain in
position.
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All ferrous bolts, nuts and washers placed in ootdmsitions shall be treated to
prevent corrosion, by hot dip galvanizing, excemghhtensile steel bolts and spring
washers which shall be electro-galvanised / platégpropriate precautions shall be
taken to prevent electrolytic action between digsinmetals.

Each bolt or stud shall project at least one thitastdhot more than three threads
through the nut, except when otherwise approvedefoninal board studs or relay stems.
If bolts nuts are placed so that they are inacbksdly means of ordinary spanners,
special spanners shall be provided.

The length of the screwed portion of the bolts Ishalsuch that no screw thread
may form part of a shear plane between members.

Taper washers shall be provided where necessary.

Protective washers of suitable material shall beviged front and back or the
securing screws.

5.14 MOUNTING ARRANGEMENTS:

The under base of all transformers shall be pravideth two 75x 40 mm
channels 460 mm long with holes to make them slaitédy fixing on a platform or
plinth.

The distance between the two fixing channels at tHeottom shall be 415 mm

5.15 OVER LOAD CAPACITY:

The transformers shall be suitable for loading ersrplevant standard as per ISS
6600/1972

5.16.The transformers shall have the following CSP fiesstu
INTERNAL HV FUSES ON THE HT SIDE OF TRANSFORMER:

Specification for the HT fuses: Expulsion / anyestBuitable fuse placed in series
with the primary windings. This fuse is mountedmally inside of the primary bushing
and is connected to the high voltage winding thhoagterminal block. This has to
protect that part of the electrical distributiors®m which is ahead of the distribution
transformers from faults which occur inside therdsition transformer i.e., either in the
winding or to the other part of the transformersHall be ensured that this fuse does not
blow for fault on the secondary side (LT side) bk ttransformer i.e. the blowing
characteristics of the fuse and LT breakers sleBdcoordinated that the fuse shall not
blow for any faults on the secondary side of tlengformer beyond LT breaker and
these faults shall be cleared by the LT breakey.onl

ii) INTERNALLY MOUNTED OIL IMMERCED LT BREAKER ON T HE LV
SIDE OF THE TRANSFORMER:

LT Circuit Breaker.

All LT fault after the breaker shall be clearedthis breaker. As such it shall be
designed for perfect coordination with the HT flis&. The supplier shall furnish the
time-current characteristic of LT Circuit breakerdall KV fuses for various current
multiples. The two characteristics shall be dramm the same sheet to indicate
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coordination between the circuit breaker and fushis shall be based on the type test,
carried out on one of the transformers. In additihe supplier shall carry out
coordination test as indicated above, and this $oone of the tests for acceptance test.

The breaker is to be mounted on the secondaryo$ittee transformer under oil to
minimize premature operations from primary surgesvauld be with undersized line
fuses. Three single pole elements are preferrdddE BREAKERS SHALL BE
COORDINATED THERMALLY WITH THE TRANSFORMER RATING ©
FOLLOW CLOSELY THE VARIATIONS OF COIL TEMPERATURE DE TO
FLUCTUATIONS AND AMBIENT TEMPERATURES.

This is to be accomplished by connecting the bneakeseries between the
secondary winding and the load current. The breskall be located in the same oil as
the core and coil assembly so that the bimetaémsisve to the temperature of oil as
well as the load current (offers with LV breakefsMCCB type are not acceptable for
Board).

The circuit breaker may be an electro-mechaniewiog with three main elements
viz., (a) temperature sensing, (b) latching amaptng and (c) current interruption.

The temperature sensing function might be accaied through the use of
bimetallic string which would be built into the lkeer such that load current of the
transformer flows through them. In addition tostlai magnetic tripping device is to be
provided for all rating transformers for increasthg opening speed of the breaker under
high fault conditions. The circuit breaker shadl tmounted inside of the transformer so
that these bimetallic strips are within the toplajler of the transformer. The latching
and tripping functions of the circuit breaker maydarried out within the assembly parts
similar to those used in industrial type air citduieaker. The circuit breaker shall also
be closed and opened manually standing on grodrte current carrying parts of the
breakers shall be copper plus a set of copper temgsirrent interrupting contacts. The
cross section of the current carrying parts of hheaker shall withstand the full load
current at a current density not more than 2.5 Adsqy (for additional mechanical
strength the area should be more).

The magnetic element shall increase the openiregdsf the circuit breaker
under high fault current conditions. The respoon$ecircuit breaker to the thermal
activity shall remain unchanged by the additiontloé magnetic trip element. The
specification to which the breaker conform shallrmicated.

Beside, a signal light, controlled by a bimetathie breaker shall switch on when
the transformer load reaches a pre-determined ladetating that the transformer has
been over-loaded and change out shall have to hedsted without causing an
unplanned service interruptions.

ii) LOAD MANAGEMENT SIGNAL LIGHT:

The load management signal light shall perform fwoctions. It shall show
visulally when the particular transformer has beparating in an overload condition and
shall provide knowledge that for good system mamegg, the economical change out
point for the transformer is fast approaching. Tdignal light need not indicate
temporary over load and shall turn and only whenaver load condition has existed at a
given level for a certain length of time. The LBE circuit breaker shall have a set of
auxiliary contact built in for signal light operati. These normally open contacts shall
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form part of the signal light circuit. The sigrht circuit shall consist of an auxiliary
transformer winding (one or two turns) which gemerabout 4 volts, for the signal light
contacts set within the circuit breakers and tlgmali light is to be mounted on the
transformer tank. The signal light contact setmischanically connected to the main
circuit breaker latching and bimetal system. Tigaa light mechanism is adjusted so
that the signal light contacts will close at a ptalermal condition, which occurs before
the main latching system opens the main contatle net results are a visual, external
indication that a preset load condition has beanhed by the transformer.

The signal light mechanism does not reset itselenwkhe load drops off; the
signal light remains lighted once the signal ligbttacts close and can only be turned
off by manually operating the external circuit likeahandle.

6.0 TESTS:

6.1 ROUTINE TESTS/ ACCEPTANCE TESTS :

All transformers shall be subjected to routine dest the manufacturer’'s works.
The following routine tests shall be carried ouaatordance with the details specified in
IS:1180 (Part-l) and 1S:2026 or as agreed upon éetwthe AP_PDCL and the
manufacturer.

1. Measurement of winding resistance (IS 2026 (part9y7)

2. Measurement of voltage ratio and check of voltagetar relation ship (IS 2026

(part-1) :1977)

Measurement of Impedance voltage/short circuit imeece and load loss (IS

2026 (part-1) :1977)

Measurement of No Load loss and current (1S 2@26t{l) :1977)

Measurement of Insulation resistance (IS 2026 {patt977)

Measurement of Induced over voltage with stant{l&2026 (part-3) :1981)

Separate source voltage withstand test(IS 2026-8)a1981)

Checking of weights, dimensions fitting and acogssptank thickness, oil qty.,

material, finish and workmanship as per purchaseleo and contract drawings.
9. Checking of di-electric strength of transformer. oil

10.Load losses as specified in the specification.

11.Neutral current measurement — The value of zeraesgece current in the neutral of

the star winding shall not be more than 2% of thlelbad current.

w
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All above acceptance and routine tests shall baedaout by the supplier in
presence of purchaser’s representative on atl@astal quantity offered every time.

In addition to the above, measurement of losses 80% load and 100% load
with calculations at 75 Degrees for 100% transforme is to be conducted and
report submitted.

Following tests shall be carried out at manufactareorks on one unit of each
rating by the supplier in presence of purchaseasspntative.

|. Heat run test- One unit of the ordered quantitgaxth rating.
[I. Heat run test shall have to be conducted at supptiest on one transformer of
each rating, generally from first offered lot, dugithe course of supplies.
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6.2

To facilitate conduction of heat run test on anyt imany lot at any point of

time during the supply, the manufacturer will pa/ia thermometer pocket which

gets immersed in oil on the side of the transforimeall the transformers. The
depth of the projecting stem of this pocket indide transformer will be below oil

level. It shall not fringe with electrical clearanaor obstruct the untanking of the
active part.

The test certificates for all routine and type gdst the transformers and also for
the bushings and transformer oil shall be submittitkl the tender.

TYPE TESTS:
The bidder will furnish Type Test ResuliBhe following type tests must have

been conducted on the material offered as perdlevant IS in NABL accredited
laboratory as per the latest revision of the Techrfbpecification and the date of type
test will not be later than 5 years.

w
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Q.

1. Measurement of winding resistance (IS 2026 (part9y7)
2.

Measurement of voltage ratio and check of voltagetar relation ship (IS 2026
(part-1) :1977)

Measurement of Impedance voltage/short circuit mieece and load loss (IS
2026 (part-1) :1977)

Measurement of No Load loss and current (IS 2@26t{l) :1977)

Measurement of Insulation resistance (IS 2026 {patt977)

Induced of over voltage with stand test(IS 202&43) :1981)

Separate source voltage withstand test(IS 2026-8pal981)

Impulse voltage test: For insulation level of 95KV.

Insulation levels:

Sl. Volatage(KV)| Impulse voltage (KV Power frequency
No peak) voltage (KV)

1 0.433 - 3

2 11 95 28

Temperature rise tests(lS 2026 (part-Il) :1977)

10.Short Circuit test (IS 2026 (part-1) :1977)
11..

a. Air pressure test ( 1S-1180/Part-1/1989.)
b. Air pressure test ( As per CEA Guide lines for agated tank)

12.Permissible flux density and over fluxing ( IS-11B8ért-1/1989.)

6.3

The supplier shall furnish calculation accordandd W5:2026 to demonstrate the
thermal ability of the transformers to withstandihcircuit. The manufacturer
will have to submit thermal calculation of shortceiit withstand ability for 2
seconds and 3 seconds.

6.4. TESTS AT SITE:

The purchaser reserves the right to conduct al s Transformer after arrival at

site and the manufacturer shall guarantee tesfificat¢ figures under actual service
conditions. If the losses measured at site aredamore than the guaranteed losses
penalty will be levied on all the transformers loé tpurchase order as per clause number
4.4.1.
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6.5. TOLERANCES:

Unless otherwise specified herein the test valughef transformers supplied
would be within the tolerance permitted in the val® standards. No positive tolerance
is allowed on guaranteed at 50% load and 100%|tses.

6.6 CHALLENGE TESTING:

The other manufacture can also request challengegeng for any test based
on specification and losses. The challenger wouléquest for testing with testing fee.
The challenge test fees are proposed at least thrames the cost of testing. This is
likely to deter unnecessary challenges. The challgar would have the opportunity
to select the sample from the store and any such @lenge should be made within
the guarantee period. The party challenged, and thautility could witness the
challenged testing.

The challenged testing would cover the

1. Measurement of magnetizing current

2. No Load losses test.

3. Load Losses test (At 50% loading or as per accimce test)
4. Temperature rise test.

The challenge test could be conducted at NABL acaléed laboratory, like
ERDA and CPRI. If the values are within limit the product gets confirmed or else
not confirmed. No positive tolerance in losses isepmitted. If the product is not
confirmed the manufacturer would pay the challengdee and challenger would get
the fee refunded. However as redressal system theatlenger would allowed to ask
for fresh testing of two more samples from the sta@ and the same be tested in
NABL laboratory in presence of party challenged, chllenger and the utility. If any
one or both sample does not confirm the test themé product said to have failed the
test. In such cases the manufacturer will be declad as unsuccessful manufacturer
for the said product with wide publicity and would not be allowed to compete in
tenders of the Boards for the period of three yearand heavy penalty would be
imposed.

7.0. INSPECTION:

All tests and inspection shall be made at the pt#cmanufacturer 10% of the
guantity offered inspection and unless other wispeeially agreed upon the
manufacturer and the purchaser at the time of @seeh The manufacturer shall afford
the inspector representing the purchaser all redderiacilities, without charge to satisfy
him that the material is being furnished in accao#awith specification.

The manufacturer shall provide all services toldistha and maintain quality of
workman ship in his works and that of his sub-cactrs to ensure the mechanical /
electrical performance of components, compliancéh vdrawings, identification and
acceptability of all materials, parts and equipm&niper latest quality standards of ISO
9000.

Along with the bid the manufacturer shall prepareal@y Assurance Plan
identifying the various stages of manufacture, iyiahecks performed at each stage and
the Customer hold points. The document shall disoish details of method of
checking, inspection and acceptance standardsiévand get the approval of purchaser
or his representative before proceeding with mastufang. However, purchaser or his
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representative shall have the right to review tispection reports, quality checks and
results of manufacturer’s in house inspection depamt which are not customer hold
points and the manufacturer shall comply with temarks made by purchaser or his
representative on such reviews with regards tdéurtesting, rectification or rejection

etc. Manufacturer should submit the list of equipiéor testing along with latest

calibration certificates to the purchaser.

Purchaser shall have every right to appoint a thady inspection to carryout the
inspection process. The purchaser has the rightte the test carried out at his own
cost by an independent agency wherever the dismg@rding the quality of supply.
Purchaser has right to test 100% of the supplyctadeeither from the store or field to
check the quality of the product. In case of aayiation purchaser have every right to
reject the entire lot or penalize the manufactundrich may lead to blacklisting among
other things.

8.0 QUALITY ASSURANCE PLAN:

8.1. The bidder shall invariably furnish following orimation along with his bid,
failing which his bid shall be liable for rejectioinformation shall be separately given
for individual type of equipment offered.

I.  Statement giving list of important raw materialanres of sub-suppliers for
the raw materials, list of standards according toctv the raw materials are
tested. List of tests normally carried out on naaterials in the presence of
Bidder’s representative, copies of test certifisate

ii. Information and copies of test certificates aslin &bove in respect of bought
out accessories.

iii.  List of manufacturing facilities available.
iv. Level of automation achieved and list of areas wheranual processing
exists.

v. List of areas in manufacturing process, where stagjgections are normally
carried out for quality control and details of suebkts and inspection.

vi. List of testing equipment available with the bidder final testing of
equipment along with valid calibration reports $h& furnished with the bid.
Manufacturer shall posses 0.1 class instrumentsi&@surement of losses.

vii.  Quality Assurance Plan ( QAP) with hold points purchaser’s information
to the purchaser.
viii.  List of raw materials as well as bought out accessand the names of sub-

suppliers selected from those furnished along woiftér.
IX.  Type test certificates of the raw materials andghbwut accessories.

8.2 .The successful bidder shall within 30 days otetaent of order, submit following
information to the purchaser.

() List of raw materials as well as brought oatessories and the name of Sub-
Suppliers selected from those furnished along wftér.

(ii) Type test certificates of the raw materiahgldought out accessories.

8.3. The successful Bidder shall submit the routing tertificates of bought out
accessories and central excise passes for rawiatakethe time of routine testing.

9.0 DOCUMENTATION :

The Bidder shall furnish along with the bid the dmsional drawings of the items
offered indicating all the fittings.
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0] Dimensional tolerances
(i)  Weight of individual components and total weight
10.0 . PACKING & FORWARDING:

10.1. The packing shall be done as per the manufatswstamdards practice. However,
it should be ensured that the packing is such thatmaterial would not get damaged
during transit by Rail / Road / Sea

10.2. The making on each package shall be as per linvard IS.
11.0 LIST OF DRAWINGS AND DOCUMENTS:

The bidder shall furnish four sets of following @iags along with his offer.

a) General outline drawing showing plan, elevation amd view dimensions,
assembly and list of fittings of the equipment.

b) Name plate details and schematic drawing. Nanie jletails should consist
of trade mark month and year of manufacturer P.Oaml date, guarantee
period, losses, percentage impedance, Voltage, ratictor group, full load
and at 50% load and 100% load losses temperatsee wieight of core oil,
total weight of transformer and other importantdas etc.

c) Core coil assembly drawing with bill of materials.

11.1 Six sets of the type test reports, duly appdoby the purchaser, shall be
submitted by the supplier for distribution beformencement of supply. Adequate
copies of acceptance and routine test certificately, approved by the purchaser, shall
accompany the dispatch consignment. The manufagtwf the equipment shall be
strictly in accordance with the approved drawingd ao deviation shall be permitted
without the written approval of the purchaser. mknufacturing and fabrication work in
connection with the equipment prior to the approwhlthe drawing shall be at the
supplier’s risk.

12.0 GUARANTEED TECHNICAL PARTICULARS:

The guarantee technical particulars of the transéoroffered shall be given by
the tenderer (as per Annexure).

13.0 WARRANTY:

| The period of warranty will be 5 years (five yoatse date of acceptance of the
material in stores i.e. Form-13 date of last camsignt, last piece transformers
received against this specification.

i If the failure after erection and commissioningsée is more than 5% the
AP_PDCL reserves the right to cancel the balan@atify of the order or take
such suitable action deemed fit. The same will ieatéed as failure of basic
contractual conditions and same to the organizatiany can be claimed.

i 50% of the performance guarantee (Security) amuilhtoe deducted in case
the failure rate of Distribution Transformers is idhan 5% and below 10%
during warranty period.
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100% performance guarantee (Security) amount vélldeducted in case the
failure rate of Distribution Transformers is moham 10% during the warranty
period.

The recovered performance guarantee (Security) ameul be replenished
from the immediately pending bill if any or dirdxy supplier

The supplier shall rectify and return the matefadlled within guarantee period
duly repaired and tested as per approved Guarafteehical Particulars and
tender specification within 30 days from the dafereceipt of intimation
without any cost, failing which performance bankagntee shall be encashed
without any notice

The above clause it self shall be deemed to bedkiee issued to the supplier
about encashment of Bank Guarantee incase of éaituadhere to timelines &
no separate notice will be served.
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ANNEXURE - |A

GUARANTEED & OTHER PARTICULARS FOR DISTRIBUTION
TRANSFORMERS (To be furnished by the Manufacturer)

\l?llé Description 100 KVA
1 Make & Manufacturer To be furnished by the
manufacturer
2 Place of Manufacture -do-
3 Voltage Ratio 11000V/433 — 250V
4 Voltage per turn (Volts)
5 Rating in KVA 100 KVA
Core Material used and Grade Shall be M-4/ superior grade
Flux density Not more than 1.55 weber/sq.mm
6 Over fluxing without saturation (for CRGO)
(Curve to be furnished by the Manufacturer ot more than 1.38 weber/sq.mm
support of his claim) (for Amorphous)
Not more than 12.5%
7 Thickness of core plates Shall be furnished
8 Power factor of magnetizing current (lag. Max. 0.2
Maximum temperature rise of
9 a) Windings by resistance method
b) Core by Thermometer
c) Oil by Thermometer
Core loss in watts
10 a) Normal Voltage
b) Maximum Voltage
Magnetising (No load) current at
11 Normal Voltage Not to exceed 2% of F.L. current
Maximum Voltage Shall be furnished
Resistance of windings at 20 Deg. C
12 (with 5% tolerance) Shall be furnished
HV Winding (ohms)
LV winding (ohms)
13 Reactance of winding/phase To be furnished
14 % of end turn reinforcement
15 Maximum losses (watts) at 50% Load 435 W
Maximum losses (watts) at 100% Load 1500 W
Full load current
16 HV 525A
LV 133 A
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Sl.

No Description 100 KVA
17 Current density used for
HV winding 1.6 A/sg.mm
LV winding 1.6 A/ sgq.mm
Clearances As per clause 5.5
Core & LV
LV & HV
18 HV Phase to phase (with a min. of 2 x 1 mm
press
board to coverroels)
End insulation clearance to Earth
Any point of winding to tank
19 % Impedance at 75 Deg. C |4é52c()t206I§rance applicable as per
Radiation:
1) Heat dissipation by tank walls exclusive top|&
bottom ? Shall be furnished.
2) Heat dissipation by cooling tube
20 3) Dia & thickness of cooling tube 38 mm Dia 125 mm
4) Whether calculation sheet enclosed |fthrickness(min)
selecting cooling and area to ensure that| tBeall be furnished
transformer is capable of giving continuous rated
output without exceeding temperature rise| is
enclosed.
Inter layer insulation provided in design for Shall be furnished
1) Top & Bottom layer
21 2) In between all layer
3) Details of end insulation
4) Whether 3 mm wedges are provided at 50%
turn of the HV caoll
Insulation materials provided Shall be furnished
22 For Conductors (1) HV (2) LV
For Core
23 Particulars of metal oxide Lightning arrestor halbbe furnished
24 Medium of free space above oil level. Minimum 55% fothe volume

of the ol
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ANNEXURE -1 B

GUARANTEE & OTHER PARTICULARS
TRANSFORER
(To be furnished by the Manufacturer)

FOR  DISTRIBUTION

Sl

No Description 100 KVA
1 Make & Manufacturer To be furnished by t
manufacturer
2 Place of Manufacture - do -
3 Voltage Ratio 11000V/433 — 250V
4 Rating in KVA 100 KVA
Efficiency at 75 Deg. C
a) Unity P.F. &
b) 0.8 P.F.
5 1) 125% load
2) 100% load
3) 75% load
4) 50% load
5) 25% load
Regulation at Shall be furnished
6. a) Unity P.F.
b) 0.8 P. F. at Deg. C
Flash Test Shall be confirmed
7 HV 28 kV/50Hz for 1 minute
LV 3 kV/50Hz for 1 minute
8 Over potential Test Double Voltage & Doubl8hall be confirmed

frequency for 1 minute

9 Impulse test

AS per IS to be confirmed

Weight content of
a) Core lamination

Shall be furnished

le

10 b) Windings
Shall be furnished
c) Tank & Fittings
d) Oilin litres Shall be furnished
e) Total Weight
Oil Data
1) Qty. for first filling (min.) Shall be furnished
2) Grade of oil used EHV grade confirming tc
11 latest version IS 335 (Grac
3) Maker’'s name shall be furnished)
4) BDV at the time of filling Shall be furnished
Shall be furnished
Transformer
12 1) Overall length x breadth x height Shall be furnished

2) Tank length x breadth x height

Shall be furnished

3) Thickness of plates for
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Sl.

No Description 100 KVA
a) Side plate (min.) 3.15
b) Top & bottom plate (min.) 5
Size of the wire used Shall be furnished (current
1) HV a) SWG/mm density for HV & LV should
b) Dia not be more than 1.6
13 c) Area (sg.mm) Amp/sg.mm
2) LV a) Strip size
b) No. of conductors in parallel
c) Total area of cross section (sqg.mm)
14 Is the name plate gives all particulars as requi®ldall be furnished
in tender
Particulars of Bushings HV/LV Shall be furnished
1) Maker’'s name
15 2) Type 1S-3347/1S-1180

3) Rating as per I.S.
4) Dry flash over voltage kV at 50 C/s

5) Wet flash over voltage kV at 50 C/s
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ANNEXURE - I
ADDITIONAL DETAILS

ﬁlc'). Description 100 KVA
1 Core Grade
2 Core diameter Mm
3 Gross Core area
4 Net core area cm
5 Flux density (1.55 Tesla max. for CRGO, Tesla
1.38 Tesla max for Amorphous)
6 Wt. Core
7 Loss per Kg. of core at the specified Flux DgnsiVatts
8 Core window height mm
9 Center to center distance of the core mm
10 No. of LV Turns
11 No. of HV Turns
12 Size of LV conductor bare/covered mm
13 Size of HV conductor bare/covered mm
14 No. of parallels
Current density of LV winding (Max. 1.6
15
A/sg.mm)
Current density of HV winding (max 1|6
16
A/sg.mm)
17 Wt. Of the LV winding for transformers Kg.
18 Wit. Of the HV winding for transformers Kg.
19 No. of LV coils/phase
20 No. of HV coils/phase (minimum 4 Nos. for
staggered core)
21 Height of LV Winding mm
22 Height of HV winding mm
23 ID/OD of LV winding mm
24 ID/OD of HV winding mm
25 Size of the duct in LV winding
26 Size of the duct between HV & LV mm
27 HV winding to LV clearance (minimum 11 mm) mm
28 HV winding to tank clearance (minimum 30 mm) mm
29 Calculated impedance (4.5%) (toleranéé
applicable as per IS 2026)
30 HV to earth creepage distance mm
31 LV to earth creepage distance mm
DETAILS OF TYPE TESTS: (should be furnished)
Sl. Name of test DescriptionDate of| Tested Number | Remarks
No. of DTR | test Laboratory| of sheets
with losses &
Location
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ANNEXURE -l

SOURCE OF MATERIALS/PLACES OF MANUFACTURE, TESTINGAND
INSPECTION

Sl. Source of| Place of| Place of testing
ltem

No. Material Manufacture and inspection

Laminations

Aluminium

Core plates

Steel Castings/sections

Tank

Insulating Cylinders

HT Fuse Links

Bushing HV/LV

Oil

PR OOINOIORA~WIN|EF

0 Insulated winding wire
1 LAs

Note: one soft copy (in CD) GTP should be attached

SCHEDULE OF DEVIATION

TECHNICAL
Sl. Requirements /| Specification | Deviations Remarks
No. Equipment Clause No.

It is hereby conformed that except for deviationsntioned above, the offer
conforms to all the other features specified in Hecal Specification Section
of this Bid Document
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