NTPC LTD
CC-0S
EOC NOIDA

Sub: Qualifying Requirement for Vendor Enlistment for supply of Transformers > 12kV-145kV

A)

MEG DETAILS

1.0 MEG NO. 87MEC-3C

2.0 MEG DESCRIPTION Transformers > 12kV-145kV

3.0 RESPONSIBILITY CENTRE | CC

Technical Criteria of QR:

1. The Vendor should have designed manufactured, installed/supervised installation and
commissioned/supervised commissioning of at least two (2) numbers (one each at two different
installations) of 132kV or above class Transformers of at least 80MVA capacity which should have
been in successful operation for at least two years prior to the date of application for enlistment.

And

2. Vendor should have its own testing facilities for conducting all Routine and Type Tests as per
1S:2026 (except Short Circuit Test)

And

3. 80MVA, 132kV or higher rated Oil Filled Transformer manufactured by Vendor should have been
successfully short circuit tested.

NOTE: Two different installations means two different project sites or two different contracts.

Other Documents to be submitted: In addition to the documents required in support of meeting technical
requirements as stated above, following documents are required to be submitted by the Applicants
applying for enlistment:-

1. Three POs of the highest executed values of similar work during previous five years from the date of
application. Copy of Invoice / Completion certificate from the concerned buyer/s in support of

successful execution of supply against the POs to be submitted.

2. Audited balance sheet including Profit & Loss statement for the previous three completed financial years
reckoned from the date of application. In case the audited documents are not ready / available, then
certified copy by a registered practicing Chartered accountant may be submitted.

3. Latest annual report OR NSIC / SSI / MSME registration certificate / BIS license / ISO certificate /
Certificate of registration from the concerned excise department / any other statutory document as a proof
of being manufacturer of the required material.

4. Any other documents in addition to the above which the applicant wants to submit.

NOTE-1 | Similar works means: Supply of 132kV or above class Transformers

NOTE-2 | The executed value means Basic value of quantity of similar works executed/supplied against the
reference PO(also applicable to partly executed POs as on date of application).Where PO value is
composite(i.e. including Taxes etc.),the applicant to give item-wise break-up of Compaosite PO
value mentioning Basic Value, Taxes etc.




NTPC LTD
CC-0S
EOC NOIDA

Sub: Technical Specifications for Vendor Enlistment for supply of supply of Transformers > 12kV-
145kV

A) | MEG DETAILS
1.0 MEG NO. 87MEC-3C
2.0 MEG DESCRIPTION Transformers > 12kV-145kV
3.0 RESPONSIBILITY CENTRE | CC

B) | Technical Specifications:

As per attached annexure below




Clause Nn_l

Technical Data Requirements

1.00.00

1.01.00

GENERAL iNFORMATICN TC BIDDER
The offered transformer should be suitable for replacing the exiéting
Transformer. :

. The bidder is advised to visit site and get detail information /drawings and make
comparative study of HV & LV side connection, existing fire water connection(if

any}, crientation of marshalling box & conservator, existing foundation plan and

Iocation of fire wall & sprinkler system.

The bidder shall offer the Transformer for one to one replacement of exfstihg.

transformer i.e. there will b2 no need o change the existing foundation, LY side
busduet connection and external cable connection etc. The cooler & conservator
shalf be tank mountad.

The bidder shall alaa m'rniéh_ necessary drawings such as busduct adopter pieces,!

flexible for .connecting busduct & LV bushing, foundation etc. required for
replacement of axisting fransformer. NTPC intends to use these drawings for
procurement of necessary hard wares if required for replacing existing with offered
one.

NOTE: NECESSARY MODIFICATION TO BE DONE AS PER SITE REQUIREMENTS BEFORE

Cwerload capacity

TENDERING
TECHNICAL PARAMETERS
Unit Transformer (UT) :
S.M. _ Technical Parameters Unit Transformer
| {a) | .Re.lied. r:rt.ftput — MVA
ib.) Cooling ONAN / ONAF
€y - CNAN Rating Min. 80% of rated MVA
( d.}. ONAF Rating Rated MVA -
(&) Type Twao winding
i) Voltage Ratln ----- (41
(@) Yector group Site to fill
th.) Frequencyf 50 Hz |
i) Phase Three (3)
Q) Service Du.tdu.or .
- Duty Continuous

As per IEC 60076-7and as specified

Technical Specification
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Clause No.

Technical Data. Requirements

Permissible Temperature rise

elsewhers in the specification.

(m.) . 8
over an amtient temp. of 50 C
@ Winding 5570
{by resisfance method)
i Top of 500
(hy thermometer}
in :I' Impedance at 75 deg.C on ——
’ MyA base
o On Principal Tap
- HW-LY —-% (Tolerance as per IEC)
:;fili' Cn Exireme Taps Impedanée variation in extreme taps shall
' be less than +- 10 % of impedance value
_ specified in principal tap,
(@) System fault izvel - ——— kArms fault level on HY side
) Short circuit withstand time 8 sec.
_ {'3.1 ) Moise Leval - . s per NEMA TR- 1
; Winding Detaiis -
ir.) .
3.M. | Parameter Unit HV - : LV LVN
it Highest System  : KV 3B 12 . -
Voltage . '
i Lightning impulse | kvp 170 ; 75 75
withstand voltage ) )
iif} Cne min power kW 70 28 - 28
) frequency '
E withstand voltage
iv) Winding - Delta Star Grounding
connection - through NGE,
¥} Ingulation uniform unfiom -
(s) | Bushing Details |
5.N. i Parameter Unit HY LV LVN
iy Rated Voltage | kW 36 .12 12
i} Rated Current A Site to fill Site to fill Ske to fill
iii} Linhtning impulse | KVp 170 75 75
withstand valtage
i) Qne min pawer kv I7 -1 B 30
frequency i : :
Technical Specification Technical Specifications | Unit Transformey Fage 2 of 33




Clause No., Technical Dafta Requiremenits
withstand voltage !
W) Miriirmum total mm - Ago 300 200
: i creepage : ' i
distances .
wi} Mounting. - . Tank Cover Tank Cover Tank Cover
| @y 9P changer Detalls
i Tap Changer Full eapacity On Load Tap Changer suitable for
Type & Control | localfremote electricalfmanual operation.

i} Tap range +/- -=% in steps of -—-% on HY winding f
{v.) Termination Details
HY {phasea) Site ta fill

LY {phase} Site to fil

LW (Meutrai} . Site to fill
: V) Bushirg Current Transformer

- [Site ta fill)
' LV Neutral Bushings
Mo. of Core 2 '
i) Core' No. qst 27
i} Sewice Frotection Protection
. _ﬁi} Ratio

v | Accuracy class

vi | Knee point voliage

wiy  OUT. Sec. resistance {ohim)

vii) | Mag. Current

viii) | Burden : . -

This doss nat inolide CT's for WTT paramelers, which are fo be decided by manufacturer.

1.02.00- : - Neutral Grounding Resistors {if applicable™)

11 KV NGR

Technical Specification
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Clause No. Technical Data Requirements
1 Resistance Value at i --— ﬂhmé
- 50 deg. C. . :
i} Rated current - A for 10 seconds
1]} Application Meufral Grounding of Star connected LV
- winding.
v} Sernvice Qutdoor
Y Resistor material & | Punched stainless stee! grid element type
i connectian
i) . Maximum ailowahle | 380 deg. C
temperature rise over ambient |
50 0C
wily Mounting 12KV grads insulators,
vil) | Power frequency lestlevel 28 KV rms,
2.00.00 GEMERAL -
2.01.00 STANDARDS

: issue of the following standards:

Wik equipment provided under the spécificéﬁnn shall in gener_é], conform to the latest

Indian Standards Title International & intemationally
Ko. __recognized standards
I5; 2026 Pewer transiormets 1B BODTE
15: 3638 Fitings & acceseones far power '
: transformers '
Insulating oil= for transformer and EC: BDZ35, BS:143
swichgear
15: 2000 Bushing for altemating voltages above 1000 | |EC: 60137, BS: 223
Y
13: 275 Cument Wansfomers [EC: 60185
[5: 325 Thee phase induction mcters [EC: 50034
IS 3B3T -| Gas operated relays
1S 10028 Code of practice for selectian installatan &
: maintenance of ikansfommers
| 15: 4631 Cregree of profection provided by englosure
) for rotaling slectrical machingry i
1S 3478 Oroad fap changer application guide
[3: 13947 Specification for low voltage switchgsar & EC: 144
' contral gear Part - |
2.5 Calours for ready mix paints
15 1845 Code of practice for maintenance &
' Supenision of méneral insulating oil in
enuipment
13: 6272 Industial coaling fans
15: 6600 Guide for Losding of ail immersed [EC: 0076-7
transiormers

Technical Specification
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Clauze No.

Technical Data Requirements

2.02.00

3.00.00

Indian Standards
No.

Title

Internafienal & internatlonally
recognized standards

IS 3347

Specification for dimensions of porcelain
Bushing

15: Bdib

{n kad tap changers

[EC: 214

High voliage test technigue

|EC:B0

[nsulation co-crdination

[EC: 1

ita.)

WEMA standard publication for Povwsr

NERME-TR-1
fransformees :

[5: 10596

s of practice for selection, Installation
operation & maintenance of pumps for
industrial applicaticns

i5: 9434

Guide for sampling & analysis of free & {EC: 367
dissalved gaz & oil from oll filed electical

EUEpmEnt

| 15 2544

Pomalain post insulatars for systems with
neminal voltage greater than 1000 ¥

13 5531

Spacification for slettic pawer conngctons

P8 BB

Hollaw insulatars for use in electical
aguipmznt '

15 2653

Methods for testing wniformity of coafing of
} Zing coated anicles

I Guidelinas far conducting Deéign reviews Cigre 5 12 (working Group 12.22)
for fransformers 100KYA and 123KV and

aboe

[EC-60078 Pt
{PoiniA.3)

| Ahility to withstand $.C.Test (Guidelines for
conducting the Design reviaw}

[3: 12676

Cimensiens for QP insulated condenser
bushings : ;

(c.)

The electrical iﬁsiallatic_:n shall maet the requirements of indian Electricity act 2003

& 1S: 10028 'Code of practice Tor selection,
transformers as named up to date.

PERFCRMANCE

Air forced cooled transformers shall be capable of operating under natural cooled
condifion up to the specified load(B0%) as indicated. The forced cooling equipment
shall come into operation by preset contacts of winding temperature indicator & the
transformer shall operate as a forced cooled unit initially as ONAN up to specrt" ted
load and then as ONAF,

installation & maintenance of

" Total cooling system of transformer with oi _na‘.tural & air forced (ONAF) cooling
shall be so designed that during total failure of power supply 10 cooling fans, the

transformer shall be able to operaie at full icad for ai least ten (10) minutes withowt
the calculated winding hot spot temperature exceeding 140 deg. C. Also stopping
of ong of the cooling fan should not have any effect on the cooling system of
transfomers

The maximum fiux density in-any part of t.he core & jruke at ﬂ"lE-' rated MVA, voltage
& frequency shall be such that under 110% continuous voltage condition it does
not exceed 1.9 Tesla as per design.

Technical Specificatian
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 Clause No,

Technical Data Requirements

4,00.0:0

4.01.00

{d.)

{e)

(9.}

(h.}

The features & construction details of each transformer shall be in accordance with

- .Unittransformer - 8sec

the requirement stated hersundar.

(2.} Tank shall ‘be of welded constuction & fabricated from tested quality low carben
stesl of adequate thickness. The welding procedure spacification (WPS), procedure |

{b_}_ Each iank shall be provided with :

The transformer & all its acoessories including CT's efe, shall be dasigned to

withstand without injury the themmal & mechanical effects of any external short”

circuit to earth & of shor circuits at the terminal of any winding for a period as;
follows:

Contractor shall submit the short circuit withstands calculations.

Transformers shall withstand, without injurious heating, combined veltage &
frequency flustuations, which produce the foflowing over fluxing condition:

1} 110 %%- continuous
125%- for one minute
. 14{%%- for five seconds _
2y - Bidder shall indicate 150% & 170% over voliage withstand time.
3) Ower fluxing characteristics up to 170 % shall be submitted.

The air corg reactance of HY winding of Unit Transfomners shall not be less than
20% as per design. :

The transformers shall be capable of being ﬂpérateci cantinuously without danger

on any tapping at the rated MYA with voltage variation of £10% corresponding to

the voltage of tapping.

The transformers shall be capable of being loaded in accordance with 1S5; 6600 /
IEC: 60075-7 up fo load of 150 B%%. There shall be no limitation imposed by
bushings, tap changers efe. ar any other associated equipment.

CONSTRUCTION

TANK AND TANK ACCESSORIES

gualification record (PQAR), -shop welding- schadule, -welder's qualification shall be
subject to Employer's approval. After completion of welding, all joints shall be
subjected to visual examination. In case of doubt particular weld shall be checked
iy D.P.Test. However weld joints of load bearing member shall be left unpainted til!

carrying out of jacking iest followed by DF Test during final inspection of’

transformer. Details of acceptance nomms of welding shall be submitted for.
Employers approval which shall include pemmissible undercuf, overlap, susface
crack, porosity, out of alignment of plate surface in butt jairts, maximum gap due o
incormect fit up of filket joint etc.

(1.) Lifting lug suitable for lifting the equipment complete with ai.

Technical Specification . Technical Specifications ' LInit Transformer Page 6 of 33




Clause No.

Tt._el:hni-::al Data Requirements-.

4.02.00

{d.)

(€.}

{f.)

{g.)

(h.)

{a}

b

o)

.

(2} A minimum of four Jackmé pads in accessible puédlon to enable the
transformer complete with oil to be ralsed or [owered using hydraulic or
mechanical screw jacks.

(3.) Suitable haulage holes shall be pravided far h'ansfmmer wheeflng in all
four directions..

The transformers are fo be provided with flanged bi-directional wheels & axles &
shall be mounted on wheels an foundatinn. Suitable locking arrangement shall be
provided for the wheels to prevent acsidental movement of transfarmer. The rail
frack gauge shall be 1676 mm along longer axis as well as along shorter axis.
{Other transformers shall be provided with four no. of bi-directional flat rollers of
detachable type. For all transformers, suitable bi-directional skids with pre-drilled
holes shall be provided integral with the tank bady for fixing the transformer tank

on foundation. These skids shall be such that the bottom of the tank body is at a°

sufficient height above foundation for cleaning purposes.

At least two adequately sized inspection openings ane at each end of the tank
shall be provided for easy aceess to bushing & earth connections. The inspection
covers shall not weight more than 25 Kg. Handles shafl be provided on the
inspection cover 1o facilitate lifting.

magnetic,

All bolted connections shall be fitted with weather proof & hot ol resistant of 07
ring of Nitrile rubber in between for complete oil tightness. If gaskst is
compressible, rnetaliir; stups shall be provided to prevent over compression.

The tank shall be demgned in such a way that it can be muunted an ihe plinth

- directly.

Wherever possible the transformer {ank & its ‘accessories shall be designed

without pockets wherein gas may collect Wheare pockets can not be avoided, pipes
shall be provided to vent the gas into the main expansion pipe.

The main tank body including tap changing compartment, radiators shall be
capable of withstanding full vacuum.

Core

The core shall be constructed from high-grade non-aging, cold rofled, super grain
oriented, silicon steel laminagtions, known as HI-B stesl trade name or equivalent.

The msulation of core 1o fank, clamp to tank £ core to clamp shall be able to
withistand a voltage of 2 kY {rms.} for { minute in air.

The core eérﬂﬁing for Transformers has to be done outside the tank with suitable
bushing to facilitate core isolation test during pre-commissioning stage.

Adeguate lifting lugs will be provided to enable the core & wjndings to be lifted.

Technical Specification : Technical Specdifications Lnit Transformer Faoe 7 of 33




Clause Na.

Technical Data Reguirernents

4.03.00

4.04.00
4.04.01

%

(@)

{b.}
(c.)

(d)

(e.)

Insulating Cil

Windings

The' contractor shalt ensure that windings of all transformers are made in dust
procf & conditioned atmosphere. The bidder shall furnish details of the facilities
available at his works along with the hid.

The conductors shall be of electrolytic grade copper free from scéles & bums,

All windings of the transformers having voltage less than 66 KV shall be fully,
insulated. '

In case of three wfndiﬁg transformer, the HY, LV1 & LVZ windings shall be so
arranged and desianed that ;

(1.0 The impedance behveen the LV1 & V2 windings i= as high as is
reasonably achievable, but not less than the value indicated under
‘Technical Farameters’,

{2.) There are no limitations on the individual loading of the LW & Lv2

windings, which may vary from zero to full load. Load variations on either | -

of these windings shall have the minimum effect on voltage of the other
windings

(3.} The transformer can withstand without damage full shart circuit cumrent in
the system connected to the LV windings. The hidder shail describe the !
proposad winding cenfiguration in his offer.

{4.) Delta connected stabilizing tertiary winding. {f provided} shall be

- adequately sized and insulated. One end of the delta shail be brought

- out for grounding. If no teriary della winding is provided, the hidder shall
gxplain how the third harmonie voltage is suppressed.

Tapping shall be so amanged as to preserve the magnetm balance of the
transformer at all voltage ratio.

Mo inﬁibitors shall be used in the transformer oil. The oil supplied with transformers
shall corform {0 following while fested at supplier's premlses and shall have
following parameters.

" &.No. ' Property Permissible values
1. Kinaematic Viscosity, mmés . = {2 atd4ld=C - _
< 18000 at.{-330° C
2, Flash Point, = C =140° C
& Faur point, © C : l£(-40°C
4, Appearance i Clear , free from sediment and
suspended matier
5. Density kg/dm*at 20 C B £ 0.395
6. Interfacial Tension Nim at 25° | = 0.04
7. ! Neutralisafion value, mgKOH/g = 0.01
8. . Corresive sulphur MNan Carrosive

Technical Specification
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. Clause No.

Technical Data Requirements

120 min, nmim3min

8.No. Property Permissible values
8 Water content mglkg = 30 in bulk supply
= 40 in drum supply
10, Anti oxidants additives ot detectable
11. Creidation Stahility
' Meutralisation =1.2
value,
mgKOH/g =08
Sludge. % by mass
i 12. Breakdown voltage
As delivered, KWV = 30
After fraatment, kY =70
13, Dissipation factor, at 80° C = 0.005
And 40 Hz to 60 Hz .
14, PCA content =1%
15, | Impulse withstand Level, KvVp =145
16. Gassing tendency at S0 Hz after | <&

Subsequently oil samples shall e drawn at:

1y Befaore filling in main tank at site & tested for

i BOV -

ii) Meisture content

i) Tan delta at 80 deg. ©
i) Interfacial tension

60 kY (min)

10 ppm (mand.}
0.005 {mazx.)
0.04 Nimi{min}

2} Prior fo energization at site for following properties &

acceptance norms:
i BDV
il Moisture content
“iiy  Tan delta at 90 deg. ©
iv) Interfacial tension

4.04.02 il Preservations System

80 kY (MIN)

10 ppm (max.)
0.05 fmax.)
0.035 N/m {min)

Bidder shall offer air cell type ofl sealing in the conservater to prevent oxidation and
contamination of oil dus to contast with water. The requirement of air cell type
constant oil preservation system are given below.

1 Contact of the oif with atmosphere is prohibited by using a flexible
urethane ar nitrile rubber reinforced with nylon cloth air cell.

2] The connection of air cell to the top of reservoir is by air pfﬂﬂf seal
praventing entrance of air into the conservator.

3)  The temperature is likely to rise upto 110 Deg C when the
transformer is in operation. As such air cell used shalt be suitable for
aperating continuousty at 100 deg. C.

43 A silicagel breather (Cobait free) shall be provided in the air side vent

line.

Technical Specification
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Clause No. Tef:hnical Data Requirements
4,05.00 - Terminal Arrangements
4.05.01 Bushings
" {a) The-elsctrical & mechanical charactenstlcs of bushings shall be in accurdanue
with 15: 2099, 15: 3347 & |S: 12676,

{b.} Bushing for 52 KV & above shall be of Resin Impregnated Faper (RIP) with
composite insulator. Bushing for rating below 52 KV, shall be solid porcelaind .
condenserf RIP (Resin impregnated Pai::er} type. All condenser bushings shall
be non-communicating type.

{c.) Al composite resin impregnated bushings (RIP) shall be provided with
provision for long term storage to protect from moisiure and rodents. The ail
side shall be provided with tank which can be filled with oil. Tank shall have
necassary provision for ol filling, level gauge éte. Suitable covering to be
provided on air side to protect from any damage. The amangemsant shall be
suitable for storage in horizontalf verical direction in outdoor location,

{d.} The ail end dimension of RIE bushing shall be same for all bushings of similar
val{age rating.

{e] Condenser type bushings shall be provided with:

i) Cillevel gauge
i) "Gl filling plug
fii) Tap for capacitance and Tan delta test
(f.) Clamps & fithings shalk be of hat dip galvanized steel,
{g.) Bushing & fittings shall be provided with vent pipes that shall be connected to;
. route any gas collection through the Buchholz relay.
fh.} Mo arcing homs shall be provided on the bushings.
(i) LV Bushing palm shall be Silver/Tin plated.
fi.3  Wherever cable termination is specified, bushing terminals shall be pmﬁided
with suitable terminal connectors of approved type and size for cable:
termination.

(k) Where curment transformers are specified, the bushings shall be removable
without disturbing the current transformer.

(L] MNeutral CT's shall be located in the lead coming out of the winding and
lecation of these CT's shall not be inside the tank.

4.05.02 Bus Duct Terminations -

(a.) A flanged throat or equivalent connection shall be provided for termination -of

busduct enclosure. The winding termination shall be on outdoor type of bushings.
The Employer would provide necessary fiexible connection between the bushing

Technical Specification Technical Specifications Unit Transformer | Page 10 of 33




Clause No.

Technical Data Requirements

4.05.03

(b

(6.}

{a)

{b.)
{c.}

{d)
(e.)

(f.}

(9.}

Cable boxes & Disconnacting chamber(as applicable} - i

The caontractor shall provide earthing terminals on the cable box, to suit Employ'er"s

terminal & the bus duct conductor. The material of the busduct termination shall be
non-magnetic.

The HV terminal of UT shall be terminated by isotated phase busducts. HV side of
unit fransformers shall-have suitable terminal pads to facilitate the termination with
the generator bus duct conductor, The shape of the bus dust conductor shall be
informed during detailed engg. The bushing pads shall be silvertin plated. A drain
with stopcock arrangement shall be provided at flange to drain leakage of piliwater
at termingtion. As bus duct will be pressurized stopoocks shall be airtight.

For LT terminals of UT, phase segregated busduets shall be prbvided. Phase
segregation shall be achieved by metallic barriers.

Tolerance permissible for the height of the terminal connected to busduct over rail
top level is £ 10 mm. Contractor has to ensure that radiator & conservator does not’
phstruct the path of the bus ducts in position & during movement of transfonmer.

. The contractor shall co-ordinate final design of terminal arrangement to suit bus

dust arrangement during detsiled engineenng.

The transformer bushing enclosed in bus duct enclosure shall be designed for!
satisfactory operation in- the high ambient temperature existing inside the bus duct
enclosure. The temperature inside the bus duct enciosure may be of the order of
90 — 100 deg. C. The bus duct cendustor temperature may be as bhigh as 105 deg. :
C & temperature-in the bus duct enclosure will be of the order of 80 deg. C. :

1
Cable boxes shall be of phase segregated air insulated type & shall be of sufficient:
size to accommodate Employer's cable & termination. Phase segregation shall ke
ac_hieved by insulating bar_riers.

Cable boxes shall have bus bars / terminal connectors of adequale size & bolt|
holes fo receive cabie lugs.

& suitable removable gland plate of non-magnetic materfal drilled as per the
Employer's instruction shall afsa be provided in the cable box.

The support from base far the cabla box shall be of galvanized iron.

Gl flat.

The minimum length provided for terminating 11Kv/33 KV XLPE cable shall be 650
mmf850mm {from cable gland plate to the cable lug) for the cable boxes. The final
cable size, number & length of tetminating XLPE cable shall be furnished during
detailed &nag. -

Cable boxes shall be designed such that it shall be possible fo move away the
transformer without disturbing the cable terminations, leaving the cable box on
external supports. Cable box shalt have [P-55 protection as per 15:13974.

Technical Specication T Technical Specicatians | Unit Transformer | Page 11 of 33




Clause No. ' Technical Data Requirements i

(h.) Cable bﬁxes shall have removable fop cover & ample clearance shall be provided
to enable either transformer or each cable to be subjected separately to high

voltage test,

- 4.05.04 Terminal Cnnnéctors {as applicablz)

{a.} Bushing terminal shall be provided with terminal connectors of approved type &
. size for connection to external part Termmai cannastars must have been
successfully type tested as per 15: 5561

fb.) Terminal connactats for transformers shafl be suftable for moose ACSR. Thase
shall be suitable for sither horizontal or vertical take off.

{c.)  Aluminum alloy if used shall conform to designation 4600 M of 1S: 617 or of berten
quakty. :

i{d.} No current carrying part of a clamp shall be fesé than 10 mm thick..

fe.} Allferrous pans shail be hot dip galvanized conforming to k5 2633.

(f) For bi-metaliic clamp, copper ailoy liner of minimum 2-mm thickness shall be cast
integral with aluminum Body. Alfernatively Bidder may offer bimetallic connector
‘with locse bimetallic sleeve. . :

{g.j. Flexible ﬂnnnéctors shall be madé front tinned copper sheets,

{h.) Size of terminal/conductor for which the clamp is suitable & rated cumrent under the i
condiions shall be embossed f punched on each Gomponent of the clamp, except
hardware.

(i) Rated current of the terminal connectors shall be same as that of correspanding
bushing.

4.06.00 E Bushing Current Transformer

i{a_} Current transformer shall comply with 15; 2705

i) It shall be possible fo remove turret mounted current transformers from the
transformer tank without removing the tank cover. Necessary precautions shall be
taken to minimize eddy currents & local heat generated in the turret.

{é.} All secondary leads shail be brought to a weatherproof tarminal box near each
hushing. These terminals shall be wired out to transformer marshalling box using
separate cables for each core.

4£.07.00 Terminal Marking
The terminal marking & their physical position shall be as per _IS'. 2028 unless specified "

.| othenwize.

. 4.08.00. Meutral Earthing Arrangement

Technical Specification Technical Specifications Unit Transfarmer Page 12 of 33
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Clausa Nao.

Technical Data Requiremants

4.09.00

(a)

®)

Marshalling Box({M. BOX} Unit

()

{c)

fd.) ANCT termmals shzll be provided as fixed type terminals on the Marshalhng Baox
1o avoid any hazard due to loose connection leading to CT opening or any pther

" connected to ground network through Two (2) suitable size galvanised steel
7 ~flats {owners). The connection shall-be made by using two (2) bolted nautral’

 The neutral shall be I:lrrjught to an outdoor bushing. away from the busduct

Each transformer shall be provided with one Maishalling Box housing all the

cooler controf, OTl & WTI ete. Each  transformer with OLTC shall also be
provided with OLTC contrel cabinet, which will house the DLTC conirols &
.. indications. - _
. {b)y The sheet sieel used for all the cabinet boxes shall be at least 2.5 mm thick.
The gasket used shafl be of neoprene rubbar. A space heater & cubicle lighting
with on — off switch shall be provided in each cabinet. A circuit breaker/contactor
with thermal overload device for cuntmilmg the AC auxiliary supply shall be
provided.

" {2  Terminal blocks shall be suitable for connecting the fﬂllnwing

For Solidly Grounding Arranqement:

Neutral shall be brought through insulated support from tank to the ground

level at & convenient point through two nos. of copper flat. The same wall be

grounding ferminals with necessary accessories.

For Low Resistance Grounding Arrangement:

termination arrangement {wherever applicable). It shall be connected to
associated neutral grounding resistor by a copper flat, which shall be
supplied & instalied by the contractor along with the necessary intermediate
supporting insulators & supporting structure.

Terminal Blocks

(1} The terminal blocks to be provided shail be fully enclosed with
removable covers & made of molded, non-inflammable plastic
material with blocks & barriers molded integrally. The terminal blocks
shall be of 650% .grade & have 10 A continuous rating. Terminal
hincks for current transformer secondary leads shall be provided with
fest links & isclating facilities. Also current transformer secondary
leads shall be provided with short circuiting & earthing faciliies. At
least 20% spare terminals shall be provided on each panal & these
spare terminals shall be uniformly distributed on all terminal blocks.

conductors on gach side :

i - Current transformer circuits — mini_muh*s of two No. of 2.5 sq.
mim copper wires each side

ii- Other circuits-— minimum of :::ne Mo. of 2.5 sq. mm copper
" wire gach side
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Clause No,

Technical Data Requirements

4.10.00
4.10.01

4.10.02

loose c:unnectmn In ne circumstances Flug In fype conneciors shall bE used for
CT connection. Ring tgrpe connhectors to be used.

fe.) Where apparatus is mnunted on panels, all metal cases shall be separately
garthed by means of copper wires or strips having a cross section Df ot Iess
- than-2 sq mm-where strip-is used. 1n|n1:s shall be sweaatad. -

ff.) Termlnai block rows shall be spaced adequateli; not less than 100mm apart to
permmit convenient access 1o wires and ierminations.

{a.) The temperature indicators shall be 50 mounted that the dials are not more than
1500 mm from ground level Glazed door of suitable size shall be provided for

convenience of reading.

| {h.JAN incoming c'ables shall enter the méfshalling -bm{ from the bottom. A removable

undriled gland piate shall be provided at the boftom of the box for
accommodating glands for Employer's incoming and outgoing cables, which shall
nat be tess than 450 mm from finished flogr evel.

fi.) Al .deif'lt:es and ferminal blocks inside the marshalling box shall be cleaﬂyz

identifisd by symbols corresponding to those used on applicable schematic or
~wiring diagram.

{i.3 It shall be located in such 2 way that, the same shall not face towards the |-

transformer.

: {k.}The gland plate shall be made into two detachable halves, for facilitating the

fermination of Employer's cabie and Contractors cables separately. The aland

plate and the associated compariment shall be sealed in a suitable manner o

pravent the ingress to moisture, rodents, insects efc,

: (E J One dummy terminal block in between each trip wire terminal shall be provided.

fm.) ermg scheme shall be engraved in a plate [ME} and the same shall be fixed
" inside Marshalling box.

{n.} M. Box shall ;.*urﬁfénat.‘:I1.-r be Tank Mounted.

Auxiliary Power Supply For Coolers & OLTC

Two- Auxiliary Fower Supplies at 415 V three phase four wire shall be prmrlded by
the Emplo:.rer at M. Box,

Alf loads shall be fed by one of the two feeders through an electrically inferlocked
automatic transfer switch housed in the M. Box for transformers. .

Design features of the transfer switch shall include the following:

(&)
{b.)

Frovision for the selectmn of one of the feeder as normal source & aother as
standby

Upen failure of the normal source, the loads shall al.m::rmaimallyr transfer, after an
' adjustable time delay, to standb:.f source.

- Technical S_pe_c_lﬂ_u_:_aﬂqn
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| Clause Na,

Technical Data Requirements

4.10.03

£.11.00

4.12.00

4.13.00

lid.}  Automatic re-transfer fo normal source without ahy infentional time delay following

fc.) Indication to be provided for failure of normal source & for transier to standby
source & also for failure to transfer.

re-energization of the normal source.

(&) Both'the fransfer & the retransfer shall be dead transfers & AC feeders shall not,
be paralleled at any fime. '

The supplier shall derive AC feeders for OLTC cabinet after suitable selection at M.
Box for which description is given above. The supplier shall derive AC supply for
control cireuitry from the AC feeder as mentioned above by using appropriately
rated dry type transformer. If the contral circuit is operated by DC supply, then

suitable main & standby converters shall be provided by the supplier fo be aperated
from AC feeder

Control Wiriﬁg & Cabling.
Supply, laying & termination of all cables & accessories required of
‘proper teﬁnina‘tiun from the M. Box except for those state.d under next clause
below s0 25 to make eﬁuipment complete & functional shall be in scope of

stipplier. The cable between the M. Box & transformer shall be laid by the

supplier through Gl conduits! pipes. Cable box / sealing end shall be suitable for

following types of cables:

1) 413 ¥V power: © 1100 ¥ grade PVC insulated aluminum conductor
cable with arrnour.

) Control: 1100 V grade PVC insulated 2.5 sq. mm stranded i
: _ copper conductor with armour,

Supplier shall furnish the total auxiliary power requirement for the ONAFOFAF cooked

fransfurmer. _
Following cabling are specifically excluded from the sﬁope of the Bidder, however
interconnection drawings for the same are to be submitted by the contractor:
(a.) Cabling between unit contral panel to M. Box.
All the control cables for Employer's unit control panel shall be wired by the

contractor up to M. Box, from . Box of respective transformer.
PAINTING
Painting of transformer and its accessories shall be in actordance with the following
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| Clause Na. Technical Data Requirements
chart.
PARTS NAME r| TYPE OF FAINT NO.OF ‘| TOTAL DFT
: : COATS '
Inside of lank and | Oi] & heat resistant fully "One coat | Atleast 30
agoessories giossy white ' rmicromn
(except M Box)
External surface | Chemical resistant epoxy One coat Atleast 100
of ransformer zing phosphate primer, MIO | each micron
and accessories (Micaceious iron oxide} as
including intermediate paint followed
M Box {except by polyursthane finish paint
radiaior) {RAL 5012 Blug)
External radiator | Anticorrosive primary paint | Two coats | Atleast 1O
surface. ! followed by high.quality cach miceon
| full glossy outer finish paint
{(RAL 3012 Blug)
Internal radiator | Hot oil proct, low viseosity T . -
surface varnish and subsequent
flushing with transformer
. oil
| Internal surface of | Chemical resistant epoxy Two coats | Not less than
& Box zinc phosphate primer gach 100 micron
followed by chemical and
heat resislant epoxy enaime _
white paint : |'
4.14.00 | Cocling Equipment for ONAF/OFAF Cocled Transformer {UT)
41401 | Cooling equipment shall conform to the requirement stipulated balow:

(@} The cooler shall be designed using 2x50% radiator banks. Design of cooling

{b.)

{c.)

system shall satisfy the requirements as stipulsted under
{performance).

Fach radiator bank shall have its own cooling fans, shut off valves at the top and
boticm & blanking plaie on each radiator, lifting lugs. top and bottom oil filtering

Cl. 3.00.00

* valves, air release plug at the tap, a drain plug, sampling valve and thermometer

pocket fitted with captive screw cap on the inlet and outist,
The cocling fan shall be so mountad that they do not impose any adverse loading

- on radiator tubss. The location & configuration of radiators shall be subject to

Employer's approval & shall be such as not {0 direct warm air fowards busduct or
any other equipment. Cocling fans shall not be directly mounted an radiator bank
which may cause undue vibration. These shali be located s0 as to-prevent ingress
of rain water. Each fan shall be suitably protected by galvanized wire guard. The
na. & capacity of cocler fans associated with each radiator bank shall be such that

Technical Speciication
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Clause No.

Technical Data Requirements

.4.14.02

(d.)

(&)

{g.)

®

{a)

{c.)

outage of any fan does .not reduce the continuous rating of the ransformer. In case
the standby fans are separately identified & are not in continuous operation, they
‘shall be arranged to automatically come into operation on tripping of working fan.

"Cooling fan motor shall be suitable for aperation on 415 £10% V, three phase, 50
Hz +3% fo -5% power supply & shali conform to 1S: 325, Each cooling fan motors
shall be provided with starter with thermal overioad & short-circuit protection. The
motor winding insulation shall be conventional class B type. Motor shall have
enclosure with degree of profection equivalent to 1P 55 as per IS: 4691, The
temperature rise of the motor shall be limited to 70 deg. € above ambient of 50
deg by winding resistance method & shall comply with 1S 325.

The cooler & its accessories shall preferably be hot dip galvanised or corrosion
resistant paint should be applied fo it

Fault Indicating device

For each transformer, an alarm cantact shall be fumished fo indicate the!
unintended stoppage of a fan. The contractor shall also indicate if any’

additional alarmfindication lamp is required to be provided in Central cantrol -

oom.

Following famp indications shall be provided in M. Box:
i1 } Cooler supply failure { ma'in]l
2y Cooler supply failure (standby)
{3) Coolersupply changeover
4.y Contral supply failure
{5} Commuan thermal averigad trip
-{6.) Coofing fan failure for each bank
One potential free initiating contact for all the above conditions including
alarm for “failure of supply changeover” shall be wired independently to the
~terminal blocks of M. Box exclusively for Employer's use.
Cooling Equiprﬁent Control
Automatic operation control fans shali be provided (with temp. change} from
contacts of winding temp. indicator. The Contractor shall recommend the setting of
W far automatic change over of conler control from ONAN to ONAF). The setting
shall be such that hunting te. frequent startup cperations for small temperature
differential do not occur. : '

Suitable manual control facility for cocler fans shall be provided.

Selector switches and push buttons shall also be provided in the Marshalling Box
to disconnect the automatic control and start/stop the fans manually.

i
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Clause No.

Technical Data Requiremenﬁ

4.15.00

4.16.00

: prowded W|th the folluwrng

_ (a) OLTC used shall be compatibie with tapping winding, The selection criteria for |
OLTC w.rt rated current, raied voltage, rafed short circuit cument, overload:

Cooling Equipmént for ONAN Cooled Transformer (as appllcal:u_le]

The radiators shali be detachable type, mounted on the tank. Each radiator shall be

{a) A drain plug at The bottom

{h.y  An air release plug at t.he' top

{c.) - Shut off valve at- each point of connection to the tank. The lncation and
configuration of radiators shall be subject to Employer's approval.

On Load tap changing Gear{ OLTC)

withstand capabiiity & dielectric withstand levels shali be submitted by the suppliar
for Employers approval. Recovery voltage caloulations shall also be furmshed in
case OLTC I= pmwded with reversing switch. :

(b.) The current dwertlr_tg contacts shall be housed in a separate ol chamber not
communicating with ¢l in main tank of fransformer. The OLTC oil chamber shall
have oi filling/ drain plug, I'E]IE!f vent & level glass

{©.) The equipment shall be suitable for local & remote electncal controf & tocal manual
contral. The features 1o be provided with these controls are detailed below:

f1.)  Manual contral

removable & suilable for operation by a man standing on ground !
level. The mechanism shall be complete with the following '

- Mechanical tap position indicator which shal! be clearly visible
from near the transformer

- Mechanical operation counter.

- Mechanical stops o prevent over cranking of the mechanism
beyond the extreme positions,

- The manual confrol considered as backup to the maotor;
operated tap control shalf be interlocked with the mofor
statup duriig manual operdtion. The manual operating
mechanism shall be Isbeled to show the direction of
operations for raising the secondary voltage & vice versa,

(2.} Electrical contre]
© This includes the’ fDIEDwrng

Technical Specification { Technical Specifications Unit ;i'ransfurmer Fage 18 of 33 T
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Clause Mo.

Technical Data Requirements

Elactrical focal cortrot from M. BOX/Drive Mechanism.

: Electr-ical rermote control from remode control board,

The control scheme shall have following features:

~An interlock to cutoff elecirical comrel automatically upon
recourse heing taken to manual control

Selection of point of control local or remote. It shail not be
possible for any two electrical controls to be in operation af
the sama fime.

Reinforcement of the initiating impulse for a tap change,
ensuring & positive completion ance initiated.

Step by step operation, snsuring only one tap change for
each tap changing command

An interlock to cut off the electrical control when it tends to
operate the gear heyond sither of the extreme tap positions.

An inferlock to block a command for reverse tap change
during & tap change urll! the mechanism comes to rest &
- resets the circuit for a fresh operation.

The equipment shall be so amanged as fo ensure that when a tap
change has commenced, it shall be completed independent of the
control relays and switches.

{3} The suxilizry devices for electrical conirels of the OLTC shall be housed

either in the OLTC driving mechanism box or in the transformer M. BOX.
OLTG shall be equipped with 8 time delayed INCOMPLETE STEP alarm
consisting of a normally open contact, which closes, if the fap changer
fails to make a complete tap change. The afarm shall not operate for
momentzrity loss of auxiliary power. Each transformer's on load tap
changer shall be equipped with a fixed resistor network capable of
providing discrete voliage step for input to the supervisory system. A 4-
20 mA signal for tap position indicator to be provided for Employers use.

(d)} Measurement for Tan delta values of OLTC to be done before installing in the 132
KV & above class transformer.

lie)} Interposing relays for remaote operation of OLTC through DDCMIS to be provided.

4.17.00 _ Off Circuit Tap change Switch{as applicable)

fa) The tap change switch shall be. three phase, hand operated for simultaneous
switching of similar taps on the three phases by operating on extemal handwheei.

(b.)  The tap-changing shail be possible without disturbing the transformer in any way
except de-enargising.

(c.) Arrangement shall be made for securing and pad-locking the tap chariger in any of
the working positions, and it shall not be possible for setting or padlocking it in any

Technical Specification
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' Clause Nao.

Technical Data Requirements

£.13.00

{d.)

. |e)

{a.) |

{b.)

{c.)

©ld)

{E-.J.

(f)

R

(h.}

intermediate position. An indicating device shall he. provided to show the tap in
use. .

The Cranking device for manuzl nhemiion of the off circuit tap chahging aear shall
be removable and suitable for operation by 2 man standing on ground level. The
mechanism shall be complete with the following:-

(1.} Mechanical tap position indicator which shall be clearly visible from near
- the transformer.

(2} Mechanical stops 1o prevent over cranking of the mechanism beyand the |

~ extreme tap positions.

(4. - The manual ocperating mechanism shafl be labeled fo show direction of
operation for raigsing the secondary voltage and vice versa,

(4) A warning plate indicating "The switch shall be aperated only when the
transformer has been de-energised" shall be fitted.

Measuremeni' for Tan delta values of OCTC to be dr:me before installing in
transformer. . _

VALVES

All valves upto and inclﬁding 50 mm shall be of gun metal or of cast steel. Larger| -

valves may be of gun metal or may have cast iron bodies with gun metal fittings.
They shall be of full way type with internal screw and shall open when tumed
counter clockwise when facing the hand wheel

Sutable means shall he provided for locking the valves in the apren and close
positions. Provision is not required for locking individual radiator valves. !

Each valve shail be prdvided with the indicatar to show clearly the position of the
valve. -

Gland packing!gésket material shall be of * D"'r]ng of nitrile rwbber for all the valve's
ﬂaﬂges Al the ﬂanges shall be machlned

il samphng shall have provizion to fix rubber hase of 100mm =ize to facilitate ofl
sarmpling.

After testing, inside surface of all cast iron valves cormting in contact with ail shall ba
applied with ane ¢oat of oil resisting paintvarnish with two coats of red oxide zinc
chromate primer followed by two coats of fully glossy finishing paint conforming to
15:2932 and of a shade (Preferably red or yallow) distinct and different from that of
main tank surface. Quiside surface except gasket sefting surface of butterfly valves
shall be painted with fwo coats of red oxide zinc chromate conforming to 1S: 21]?4
fol[nwed b'yr two cuats of fully glosay finishing pairt.

Al hardware used shall be cadmium platedfelectru galvanised.

Sampling & drain valves should have zérd feakage rate.
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Clause Mo.

.Technical Data Requirements

- 4.19.00

4.20.00 |

4.21.00

(d)

Neutral Grounding Resistors

The earihing resistors are required for LY neutral point earthing of the transformers.

{a) REesistor Elements )
The resisiors shall be of punched stainless steel grid element type. The:

grids shall be securely supported at sufficient number of poinis so that no
damage is caused to the grids due to vibrations and no mechanical siresses
are devaloped. The resistor element shall be insulated from supporting base
by mica tubes. The insulafing materlal uged in the construction shall be heat
resistant such as mica,

Stacking
Warious sections comprising the neutral gmundmg resistor shall b capahle

-of being stacked one above the other. The insulators supporting the resistor

assemblies shall be of outdeor type Connecting links shall be provided to
connect adjacent stacks.

Enclosure

The neutral grounding resistor shall be housed in a 2.5 rmm thick sheet steel
enclosure. The enclosure shall be weather proof having IP 33 degree of
protection in accordance with 1S: 13947, The resistor neutral side terminal
shall be brought out on the roof and the ground side terminal at the side of the
" enclosure through porcelain bushings. The ground side terminal shall be
brought to ground leve! by a copper flat supporied from the mounting structure
by porcelain insulators. The copper bar shall have two (2} bolted neuiral
gmunding terminals with hole size suitable for M10 belt size and necessary
accessories for conneciing to ground mat through fwo M5 ‘flats’. The
enclosure shall be supported on insulators placed on the mounting structure.

Mourting Structure

The Contractor shall supply and erect a‘galvanized structure to support the
NG resistor enclosure so that the base of the enclosure shall be at =
minimum height of 2.4 above gruund level

The NG resistor enclosure mountlng and the neutral mnnectlon shall be
such that it does not obstrust the busduet routing in any way.

A heating circuit with Thermostat to ke provided inside the enclosure to
contre! humidity. '

Bolts & Nuts

Al bolts & nuts exposed to weather shall be hot dip galvanized ste.e[ /etainless

steel.
GASKETS

All the gasket shall be of ‘0O ring of Nitrile rubber for all valves, flanges, HY, LV &

Meutral Turrets, Bushings, Tank fim, etc. For this, all the flanges shall be machined.

The gaskets shall not deteriorate during the life of transformer if net opened for
mairtenances at site. Supplier shall also recommend guality. & make of gaskets to be |
used for replacement during maintenance if required. All joints flanged or welded

Technical Speciication
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- Clause No, Technical Data Requirements
associated with oif shall be such that no oil leakage or sweating occurs during the
life of transformer, The quality of these joints is considered established, only if the
joints da not exhibit any oil leakage or sweating for a continuous period of at least 3
menths during the guarantee period. In case any sweating [ leakage is observed,
contractor shall rectify the same & establish for a further period of 3 months of the
same. f it is nof established during the guaranteed period, the guaranteed period
shall be extended until the performance is established.
5.00.00 - FITTINGS

5.01.00 The feilowing fittings shall be provided with each transformer covered in this
specification’

(1.} Conservator for main tank with oil filling hole and cap, isolaling valves,
drain valve, maghetic oil level gauge wilh low [evel alarm contacts and
dehvdrating silica gel breather (Cobalt free).

(2.) Conservator for OLTC with drain valve, oil tevel gauge and silica gcl
breather (Cobalt free).

(3) Breather for conservators shall be mounted not more than 1400 mm
above rail top. _

(4) Oil preservation system: - as specified elsewhere.

(5.) Minimum two Nos. of spring operated pressure relief dovices with
alarm/trip contacts for transformer. Discharge of PRD shall be properly
taken through pipes & directed away from the transformer fother
equipment.

(6.) Buchholz relay double float t\-pe with isolating valves on both sides,
bleeding pipe with Gas collecting device al lhe end to coliect gases and
alarm and trip contacis.

(7 Air release plug.

@) Ol surge relay for OLTC chamber

(9.) Inspection openings and covers.

(10.y Bushing with metal parts and gaskets to sun: the. termination
arrangement.

{11.) Cover lifting eves, transformer hﬁmg lugs, jacking pads, towing holes
and core and winding lifting lugs.

(12.) Protected type Mercury or aleohol in glass thermometer.

13) Bottom and top filter valves with threaded male adapters, bottom
Sampling valve & drain vabve,

(14.) Bilingual Rating and diagram plates on transforiners and auxiliary
apparatus.

(15.) Fans and radiator as specified.

(16.) Prismatic/toughened glass oil gauge for transformers and OLTC chamber

Techrical Specification
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INSPECTION AND TESTING

Ciause Ma. Technical Data Reguirements

(17.) 150 mm dial type oil temp indicator with alarm and trip contacts,

maximuin reading poiniér & resetting device. Accuracy class shall be +
" 1.5 % or hetter.

(183  130-mm dial type Winding temp indicator with alarm and trip contacts,
maximum reading pointer & resetling device. Accuracy class shall be +
1.5 % or belter (For three winding transfﬂnnar WTI for each winding
shall be provided). : :

(19.) Duplex platinum RTD to be pmwded for remote winding témp. Indication
alongwith 2 nos of 4-20 mA signal for DDCMIS system of Employer.

Any special cable required for shielding purpose for connection between
M. Box & remote WTT 1o be provided.

(20. Flanged bi-directional whaels.

(213 Marshalling Box.

{223y  Onload tap changing gear / off load tap changing gear. !

(233 Cooling equipment. '

(24)  Bushing current transformers.

(26  Insulating oll.

(26)  Drain valves/plugs shall be prov ided in order that each section of pipe
work can be drained independently. Sludge valve at bottom most point of
tank to be provided for easy flush out/removal of s]udge during
maintenance.

(27  Terminal marking plates.

{(28.)  Valves schedule plates.

(200 Two{2) earthing terminals on all the equipment mounted separately for

: " connection to emplo}er s suilable size Gl flat along with 2 Nos. tapped |
holes. M10 bolts ete. ™ :

" (30) Rain hoods to be provided on Buchholz MOG & PRD. Entry points of
' wires shall be suitably sealed.
5.02.G0 The fittings listed above are only indicative and other fitings, which generally are !
required for satisfactory operation of the fransformer, are deemed to be included !
§.00.00

ta} The Contractar shall carry out a comprehensive inspection and testing program
during 'ménufacture of the transformer. An indication of inspection envisaged by
tha Employer is given alsewhere in the specification. This is however nof intended
to form a comprehensive program, as it is Contractor's responsibility to draw up

Tachnical Specification
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Clause Mo,

Technical Data Requirements

6.01.00

{g.) Each transformer shall be completely assembled with ali fittings and accessories

{b.) The Contractor shall carry out all type tests and routing tests on the transformers,

{c.) The charges for conducting each type test to be carried out by the Contractor shall

{e.y The requirements of site tests are given elsewhere in the specification

" interval of recording, precautions 1o be taken ete. for the type test{s] io be carried

and carry out such a program in the form of defailed quality p.lan duly approved by
Employer for necessary implementation.

~ The tests are listed elsewhera in the specification.

ke indicated separately m the bid.
I

{d.) The equipment checks to be carried out by the Contractor are given efsewheare in :

the specification.

The makes of all major bought out iflems shall be subjected to Employer's
approval. The contractor shall also prepare a comprehensive inspaction and
testing program for afl boight out’sub-contracted items and shall submit the same

to-Employer.

meant for the parficular transformer before offering for inspection and testing by
Emgployer. '

TYPE & ROUTINE TESTS

_Tesﬂnq Reguiraments

The contractor shall carry out the type tests as listed in this specification on the |
equipment fo be supplied under this contract. The owner may waive conduction of
any test subject fo-availability of test facility anywhere in the world. The bidder shall,
indicate thé charges for each of these type tests separately in the relevant schedule
of Section — VIl (Forms & Procedures) and the same shall be considered for the
evaluation of the bids. The type iests charges shall be paid only for the test{s)
actually conducted successfully under this contract and upon cerfification by the
employer's engineer.

The type tests shall be carried out in presence of the employer's representative, for
which minimum 15 days notice shall be given by the contractor. The contractor shall
obiain the emplovers approval for the type test procedure before conducting the
type test. The type test procedurs shall clearly specify the test set—up, instruments
to be used, procedure, acceptance norms, recording of different parameters,

ot
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_ ['Clause No. Technical Data Requirements

In case the contractor has conducted such specified type tesi(s) within fast ten
years as on the date of Techno-Commercial bid opening, he may submit during
detailed engineering the type test reports i the owner for waiver of conductance of
such type test{s). These reporis shauld be for the tests conduscted on the equipment
- sirmilar to those proposed to be supplied under this contract and test(s) should have
been either canducted at an independent laboratory or should have been witnessed
by a client. The owner reserves the right to waive conducting of any or all the
specified type tast(s) under this contract, In case fype tests are waived, the type test
charges shall not be payable to the contractor, ' .

Following components to be supplied shall be of tested design. During detailed
anginsering, the contractor shall submit for employer's approval the reports of all
the type tests as listed below in specification and carried out within last ten years
from the date of Techno-Commercial bid opening. The reports should be for the test
conducted on the equipment similar to those proposed to be supplied under this
contract and the test(s) should have been either conducted at an independent

* |abaratory or should have been witness by & client. However if the contractor is not
able to submit repart of the type test(s) conducted within last {en years from date of
Techno-Commercial bid opening, or in the case of type test repori(s) are not found
to be meeting the specification requirements, the contractor shall conduct all such
tests under this contract at no addittional cost to the employer either at third party
lab or in prasence of clignt/empioyer's representative and. submit the repons for
approval. '

(a) 132 KV and above Bushings.
(b.y Onload Tép Changer {wherever aﬁplicable]
{c) Neutral Grounding Resistors (If applicable)

(d.) Tank Vacuum and Pressure tesi .

-l acceptance and routing tesis as per the specification and relevant standards |
shall be carried out. Charges for these shall be desmed to be included in the
equipment price. '

6.01.01 . TEST REPORT SUBMISSION GATEGORY
Type test reports shall be submitted for following as detailed above:
{a.j Tank Vacuum & Tank Pressure Test |
{by Alltype test on.DLTC as per IEC 60214
fc.)” Meautral I[_3r<:|unciing| resis;tors{as applicable)

(d.) Al type tests on 132kV & above class bushings as per [EC 60137

.014.02 ROUTINE & TYPE TEST

| i ROUTINE TESTS [ ot |
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Clause Na. Technical Data Requirermments
Rafing [MVA]
SN Voltage KV} . | e
. Al routine test in accordance with IEC G007 shall be carned out in all the |
transformers. K
2 Measuremnent of Voitage Ratic (as per IEC T6~1} N
3 Measurement of wmdmg resmtance on HY & L on all the taps (as per [EC 80075- |
1) N
4, Vector group and Polarity Check {as per ¢l Mo, 10.3 of IEC 80078-1} .
. N
B, Magnetic Balance and hagnetising Surrent Test N
3 Separate Souree Voltages Withatand Test as per IECSI0VE ,
- ) . L]
7. | Measurement of napamtance & tan to determine capamtance between wmdmg & v
earth.
8. Ieasurement of no load losses and current at 90%, 100%, 110% rated voltage {as
per JEC BO075-1) ) N
"8 { 2KV nore isolation (betwaen core—clamp, core-tank & clarnp-tank) \,3'2';{;_
A F Measurement of no load current with 415 V, 50 h z AC supply ' J
' Ti. | TR measurement I
72| Dielectric tests shall be carmiad out as per IEC EDD?G 3 T \
13, | Appiied voltage test ([EC 76-3) o 1T &
14. | Induced over voltage withstand test as per 1EC 60078-3 o
5 | Load Loss & Short Circuit Impedan{:e Weasuremant on pnnmpal & Extreme Taps. | |
L |
18, REpeat ne load Carrentioss measurement and IR after campletmn of all dielectric
test (as per IEC 60076-1) _ W
17, | Gil leakage test {as per ¢l 8.02.00 (a) {1} of this sub section) I
18. | Jacking test followed by D.P. test ' v
19. | FRA v
20, | Marshalling Box/Cable bax : It shall hat be possible ta insert &
|
thin sheet of paper under gaskets and thraugh enclasure joints. A
2177 IR Measurement on wiring of Marshalling Box.
'\‘II
SN TYPE TESTS uT
......... .. ..Rating {RIVA) -
S N Valtage (KW} —
; 4 Lightning impulze {Full & Chopped Wave) test on HY & % winding |
! (1. {as per IEC BOOTE-2) M
(2.) Lightning impulse test on Neutral il
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" ['Clause No. Technical Data Requirements
- SN TYPE TESTS ut
o — e SR TVA) _ . . -
Veltage (KY) o

&hort Grout test (special esl) @5 per IEC 80075-6. Fotlowing shall alse be conducted before
& after 5.C. test: {1). DGA (2} FRA :
(3. Fhysizal ingpection of ransformer fo be done hefare 5.0, Testin prezence of NTPC inspectur o
N and photographs to be taken for refenence. '
{To be spectfied if gty. of fransformers being procured are more than ong)

Ternp. rise fest 4t a tap cormespending.to maxdmum |osses. DG4 shall be conducted on ol
_ y sampie t=ken before & immediakely after temp. rise test Gas analysis shall be as pet 135! .
{4.) 6434 (based on IEC 567), results will be interpreted as per 15 10583 (based an 1EC: 558} 3!
Inifra red thermography shall be done during temp riee test. Result shall be recardad for futurs

refersnce,
(5.} Zerp seqUence impedance measurament st -
(6.) Meésurerﬁent of power taken by the fans & pumps(if applicable) _ o
[?} Mt;as.urement-of harrnrmic;; of no load curent {sp;ecial test) {l:;i..'iCl.B nfﬁOD?é-‘]j <
8y & Measurer;nent of aeoustic noise level 28 per ﬁEMA TR-1 {special test) ' o Y
NOTE: |

i) Al the fypefspecial tests shall be conducted after performing Shert Circuit Test. If Tank
Vacuum & Pressure Test is to be carried out then it shall be conducted befure SC test.
iiy (¥) mark indicates that test to be catried out. '

6.02.00 TANK TEST

{a.] Routine test

it ;} Oil leakage test on assembled ﬁansfcmer

b} Type Tests

(1) Vacuum Test

All tank & oil filled compariment shall be tested for oil tightness by being
complately filled with oil of viscosity not greater than that of specified oil
at the ambient temperature & applying pressure equal to the nomal |
pressura pius 35.KN/sq. m.measured at the base of the tank. The
pressure shali be maintained for a period of not less than & hours during
which time no sweating shall occur. -

Each type of transformer tank shall be subjected to the speciied
vacuum. The tank designed for full vacuum shall be tested at an intemal
pressure of 3.33 KNfsg. m absoclute (25 torr) for one hour. The

permanent deflection of the plate after the vacuum has been released

shall not exceed the values specified below:

Horizontal Length of Flat Plate | Permanent
{in mm) : deflection{in mm)
Lpts and ineluding 750 5.0

[ 751 o 1250 65.
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Clause No Technical Data Requirements

1261 15 1750 30

1757 1o 2000 : 95

2001 o 2250 ) 1.0

2281 to 2500 12.6

2501 to 3000 _ 16.0

Above 3000 Ce PP |- X1

{2 ) Pressure Test
Transformer tank of each type shall be subjected o 2 pressure
corresponding fo twice the normal head of oil or to the normal
pressure plus 35 KN f 59. m whichever is lower, measured at the
base of the tank & maintained for one hour. The permanent:
deflection of the plates after the excess pressure has been released
shall not exceed the figure specified above for vacuum test. ,
6.03.00 NGR Testing (if applicable)

6.04.00

(b}

e

(d.)

fa.y The following routine tests shall be conducted on sach resistor coverad in this
package. :

{11 Ohmic value measurement (For resistance & reactance separately).

© {23 Insulation resistance measurement before & after HV test

{3 ) HY test for 1 min. at a voltage cotresponding to the insulation level of the I

resistor,

DOP test on enclosure (routine test) as follows.

- It shall nat be possible to insert 3 2.5mm diz steel wire info the enclosure
fram any direction without using force.

TYPE TEST

Shert time current test along with temperature rze tast (iype test).

Degree of preteenen test for IPX3.on enclosure {type tesl).
Pre-shipment Checks at Manufacture’s wake

Check for interchangeabilify of similar transformers for mounting dimensions,

Cheek for proper packing and reservation of accessorias like radiators, bushings,
dehydrating breather, rollers, E’-uchhlez relay, fans, contrel cubicle, connecting
plpes conservator ete,

.. Dheck fer preper provision for brar:mg to arvest the mevement of core and wmdlng

assembly in eu:le the tank.

Gas tlghtnese test to confirm tlghiness {Applicable i transformer is gas filled

©during transportation)
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Clause Nﬂ.

Technical Data Requirements

6.05.00

6.05.01

6.05.02

(g.)

{h-}

ey

(2) Derivation of leakage rate and ensure the adequate reserve gas capacily.

{Applicable if transformer is gas filled during transportation)

Dew point measurement of Dry air!NE at the time of filling & aﬁer 24 hours in the
* transformer tank. Dew point of Dry ai/N2 at the fime of transformer dispatch

ghould bie better than (-)30deg.C. Also the Dew point of Nifrogen CylindersiDry Airl”

attached for maksup during transportation “should ‘be better than (150deg C.
{Applicable if transformer is gas filled during transportation)

Minimum two impact recorders shall be provided. Funetioning of impact recorder in
the works

To avoid pilferage and tempeting with the valves and other accessories used while

Dry-AirfN2 filling, due security arrangements to he ensured during transportaiion.
{Applicable if transformer s gas filled during transportation)

Inspection and Tesﬁng at Site

(2.}
b}
(c.}

{d)

a)

(b}

The Contractor shail carry out a detailed inspection and testing program for field
activities covering aréas right from the receipt of material stage up to
commissioning stage. An indicative program of inspection as envisaged by the
Employer is given below. This is howaver .

nat intended fo form comprehensive program, as i is contractor's rf.-":s|:n::n$ib"llit:,.r fo
draw up and carry out such a program duly approved by the Employer. Testing of

gil sample at site shall be carried out as specified eleewhere in this specification.

Receipt ﬁnd Storag:—:— Checks

Following checks are for transformers; checks detailed out in finalizedfagreed FQF
shall be followed.

‘Gheck and Record reading of impact recorder at receipt and verify the allowable |

limits as per manufacturer's recommendation.

Che_ck and record the gas pressure in the transformer {ank as weefl as in the gas
cylinder,

Check and record condition of each package, visible paris of the transformer etc.
for any damage. -

‘u’i_suél check far wedging of core ‘and coils before filling up with oil and alsa chack
conditions of core and winding in general. '

Installation Checks

Inspection and perfarmance testing of accessaties like t&p changers, cooling fans
etc.

Check the direction of rotation of fans.
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Clause No.

Technical Data Requirements

6.05.03

(€.}

{d.)

i{e.)

()

{f.)

(9.}

th)

@)
b)

(c)

(&)

{f.)
(3.}

)

heck the bearing lubrication.
Check whole assémbh.r for tightnass, ge.neral appearénce etc.

il _Ieékage test on assembled transformer for 24 hrs shall be repeated as a pre

. coramissioning. test at site.. The gaskets & flanges used shall be capable of
meeting the requirement as per cl. 5.02.00. '

Check .s::ii sar.nple. prinf o fi[lihg_
Leakage test on bushing before erection.

‘Capacitance & tan delta measurement of condenser bushing before fixing {
connecting to the winding, contractor shall furnish these values for site reference

Commissioning Cheacks
Check the colour of silica g&! In slicagel breather,

Check the oil level in the breather huusfng; conservator tanks, cooling system,
condenser-bushing etc.

Check the bushing for conformity of connection fo the fines efe. and tan delta test
for bushing. _ :

Gheck for correct operation of protection devices and alarms:
{1}  Buchhloz relay & sudden pressure relay for OLTC,

(2)  Excessive winding temperature
{3} Excessive oil temperature
4}  Low oil leval indication
(5. Fan failure protection
{6.)  Pressure refief valve
Gheﬁk fur. the adequate protection on the electric circuit supplying the accessaries.

.Check resistance of all windings on all steps of the tap changer.
Insulation resistance measurament for the following:
{1.)  Control wiring.

{2y  Cooling systern motor and conirol
(3)  Main windings

4y  Tap cﬁanger mofur and control
{5) Tank & turret mounted CTs

Check for cleanliness of the transfonmer and the 5urmundings.
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Clause Mo.

Technical Data Requirements

(i.)

(pd

Check the following

(1)  Direction and overload sefting of cooling Accessaries

{23  Buchhelz, oil Iével indicator, pressure gauges, temp indicators efc.
for fitting & operation. '

(3] Earthing'of main tank, marshaiing Box, tap changes driving gear,
cable box, fan motor ete.

{43  Neutral earthing

(6.  Calibration of WTI and OT!

(6)  Earthing of hushing test iap

{7)  Connection of WTl CT with its heater

(8.)  Tightness of CT secondary connection and shﬁrtln'g of unused CTs
(9 Adlvalves for fheir correct Dpe_.ning and close sequence

Phase out and vector group test.

. -Ratio test on all taps. -

Magnetizing current fest (HY winding & LV winding).
Capacitance and Tan delta measurement of winding

Measurement of noise level.

il Dielectric: strength fest-thé various test on oit shall be conducted prier ta filling:

in main tank &t site & prior to ghergization at site as specified elsewhere in s
specification. Oil samples are to be drawn from top & bottom of main tank, cocling
system & OLTC. :
DGA of oil before commissioning
Check on OLTG
S _.} ‘u’isual inspection of aguipment

{2 yHand operatién at all taps

(3.) Complete wiring of circuit

{4.)Limit switch. |

{5.)Over running dévir:e

(6.} Brake system

(7.)Remote panel wiring
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Clause Mo,

Technical Data Requirements

(8.3 O/ device of driving motﬁr

(8.} Local Dperéticn {electrical)

{10.). Remotsz opemt_fbn {e_lectrjca!j
" (11} Tap position ndicator

(12.} Step by step cnntac;;rc:r

{13 Out of step rela.z.r

{14.} OLTC continuity fest
(r) Core isolation test

{=.) WMagnetic balance fest
ft.) FRA tast

fw}  Short circuit Empedahce measurement

(v.} Teston tankAurret mounted n:.}Ts

' (1.)IR value Eetwee_-n secondary winding & earth and between windings
{2.) secondary resistance

{3.) Polarity

{4} Ratio test

B) Magnéﬂzatiﬂn clirrent .

dw.) Teston cooler fan

{1.JIR Value
{2.)Starting cument
{3.)Running cument _ .
{x.) WT, énd Tl zetting for alarmirip, fan start/stop.
) Final IR Value | |
{1_}.HWE+LV
| {2 )LVIE+HY
(A IHWILY

(z} Continuously observe the transformer operatioh at no. load for 24 hrs. w.rt,

Woltage, no load current, temperature rise and noise,
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"Clause No. | . Technical Data Reguirements :

DS

{aa.} +:3ra+:h.ua'llyr put the transformer on load, check and measure increase in temperature
in relation to the load and check the operation with respect to lemperatire rise and
. noise level elc.

{abh.) lnffa red thermagraphy shali be dong after 12 hoﬁrs of fu'll ioad -::per_aﬂon|
and recults will be recorded for fiiture referance. |

i C . kN |

IR
] ||

o .
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