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-On-load  tap-changing power transformers for 115 kV
subtransmission substation |
-Three-phase automatic voltage regulators (AVR) for 22 kV and
33 kV 50 Hz distribution System
-Single-phase and Three-phase trénsformers for 22 kV and 33 KV
50 Hz dlstrlbutlon system with and without ability to wnthstand
short circuit
-Remote controlled switches for 22 kV and 33.kV 50 Hz distribution
systemn _
-Solid dielectric three-phase automatic reclosers for 22 kV and
33 kV 50 Hz distribution System

- -Automatic switching equipment for HV power capacitor Bank
-Single-phase and Three-phase electromechanica and electronic
energy meters

®6n.&n wafﬁm‘i] Yo odu PorceLaln cable spacer with grip locks and High-Density
PoLyethyLene (HDPE) cable spacers and snap-tie finssuisy nuqmmwmuna'ﬂmuaaﬂm & U duda
Fuiimslwihaugiatelduueuuda - '

fhitanRnnuunwsssiesantaquasieiiiolis #Fessudamaunlovsedsuln
Wissufeslaslingadt n1ely ao Tu Tudeanfuiildsvudsanasinihdiugiinin uay
mﬂmmuﬂwmaﬂananLﬂumﬁ'l,mﬂmmmLaamamammawmmimw HUUENITLEUD31A7
asdasuRnuouraldandomeanun aadedimuniilu uasmieswasdunaa (Specification)
seivua ilegliddelaudilng

Tunsdifigvugmaaussanduiagliudle vionslnfadugfinadeeudianliguuy
mﬂ.ﬁuamﬂﬂﬂmt.uuﬂﬁu,fﬂm uaz wzmxm'iLauaﬁwmamauwaﬁmLLﬁlmLtmﬂuLﬂummmnm mo Ju
JyuzntsiauemBwesimusnaiulseiuawdigaunnisayinfusuiuiuiituaintivue
mo Tu Inevudaaniunsuivuanandulseiuiy dwiunsdifuslandtadoiusvuananfulseiu
THuenefmuanudauiuitiuaindmus mo fu Tnsdudsnniudweuianiudluaiadeuios
waawsingdl wasgaulvinisldrdnginiauiuluseiuludng Sevaz o.oceos v8I5IAWEY
'i’mm@;&aﬁi'nﬁu Andludiuimg _

fa oc IAsin1Tdndedadroiinaiudug doo Fruumiuly sudnisdndesninauuy

Wunguuszningian (Bid Groupiiinadudud eoo FruumBuly GaulssnimausnssunIs
ausmiietesiunimadn Fas smsprududmealsusuasuuimnatiostunisuaislunisdade
Fndhadigusenaunns Fosdaliil aunins e Lmeszswﬁ’zgfﬂ’ﬁﬂﬁ%’ﬂ%@%’ﬂé’ﬂt.t.asﬂwiu?miﬁaq
A1A5F W.A. b&oo) sﬁlﬁﬁ’wsf?umiLauaiﬂmmuﬁmﬁﬂwwu,avu,u'm'Nmiﬁaaf’fumsm%mlumﬁﬂ%a
§adre wioushs Feaunuionatswdngu wazuUUATImasUeyaveUsEnauntsfiaziiniuneue
satulpsesnsiiihaiiudug ¢oo mumiuly Usgneufulenansmaiauesimn Iﬂamﬂimaumﬁ

do o mp bodow ag3ieyd AnednyBuaswdosulaliiy
s IuAiniALIng (hﬂﬂﬂm\‘i) ﬁ’ﬂﬁmﬁzuﬂ‘;_ﬂ%aqﬁm



5 nUY.N.eB)-C-omd-odos

agavsdinrsdniuniimuuvuavaeudeyaasudiunndesziiunisiosannuauiives
Hlauesan |
firiddaulvnudo e fndnazdnldfuiiul ¢ guaiug eeoe Wil

o o¢ lasin1sdntasndnefiihaiudud e,000 AU miuly sedosriduntsaulsenia
Amznssun1sATNTdetlosiunisnade (r.Un) Fewwuimaiasiinisluntsduiuaulasais
ausadiedesfiumsyeinlumsindedndinnialy uwuvesennasansssu nsdndenddaunanisel
KAYNMTIAYNTIENUAIUNINT o KAE UIR) 0 Lwiawwmﬁﬁ'm,mu”ﬁmﬁm%aﬁﬂﬁﬂaLtasmsu'%m'sﬁ‘a@
n1Asg WA beoo wazldiu Anden naugnssunsarusiiodsaiunisyase (madn) Waensi

TannasnmusTsy (integrity pact :IP)

c’iﬁ‘izaaﬁqvLeﬁ"ﬁ"mmsaauaﬂmlﬂmam‘sa‘fﬂﬁw%mﬂaaﬂmﬁﬁm flaaaauy
1u°llaﬁ]ﬂﬁ\%ﬂmﬁ‘§‘im°mLU‘uLE]ﬂﬂ’l‘i‘V]EIHWiEJ%JﬂULiJﬂﬁ’]’iLﬁHE]‘i']ﬂ'] vmnlmaqum’[,wamnammﬁﬁmv"luu
AviansunsauaTaTiulasinsiiu '

naetiogd fnedfandesnuliin

Py
9 el AAAN bdon i )
IR IEAARe (AIAARDE) ISMIANIZUATATIYGE



® NUEY.N.e(B)}-C-omé-odob

= P o & 27 - o 1
JeazeailAan1sInTaudawdasinfinszuudtmine

AnlaTunisdetie asdesdusenlinisliihdugiiniansisasunisudanasnisnaasy

wiaudadlvdszuudmirefindaneludssina lnefiseasiBeauastunauiidlisunisdade

1 3 & sy ad é’{
paliun Al

o. Mvualiliunihiivesfuuznisiausa fzdesdnlinuznssumnsisaeunisudn

LAZNISNAADU WIRsIdaUNISHanusaRUaassuuIvuiely Lot Aazdsuaunanisinddn

druginintunilineu aaugnsaunisaeeldndunsesnunmlutui onnwudsuansasiiszdas

wily Avglaudlulalnese wzdaaglusywinansudn

lb. ANZNIINNIATIVABUMTHARLAE N TNREBULTIUINEAI Juusn1Taue TR vIonxEs

o 1 o s | a v oo
: LLT#'L'U’UE?‘UﬂWi@ﬁlﬁWﬂVIVlWU‘UaUﬂWﬁ@\ﬂUﬂmxmﬁqﬁ]ﬁﬂUﬂqﬁwaWLLagﬂ'ﬁ‘V]ﬁ}ﬁaU Iﬂ&lLLﬁ]\ﬂﬁH'ﬁU%ﬂ'ﬁLﬂUﬂ

IS TUHaR UM L

o. THANauUasiasnsagau 1AL BUAMINTIVHBUNIINER LLﬁ&ﬁﬂ’ﬁWﬂaaU

m.e Ylinniawlas n. ndowladlwil o Wa 55U o AT

9. niokUadlnii e W 53UU be 1@
A, vdawuastiili m Wa sEUU b 1#3

3. winnuaslWin e e s3UU een 1A

mlo TIEAYIBEANITATIAEOU ENENTHERLAZASNNADY

.
¥9 bt NA1PY bEde

@ a B Ao a a &
n. asneeUingiu (Materal) Mg ldlusnemskdsvesgunal

wdne ThThlumudeyan sl
- Bushing

- Terminal connectors

- Magnetic path (core)

- Copper

- Tap changer

- Transformer oil

9. A519ABUNTINTENSHAR (Process) I dummanmsgiu wiedye

fratl
- Transformer tank
- Coil forming (MIWUIRA7IA)

. I
- Core forming (N3UseNBURNULYARN)

. ATIRABUMINARBYSIBAT Routine tests Wi ulumumnasg

| e 1 - P o e
laannsgdusiagumniladUad [NeR iU SNAEBUALNA NN
mslvihdugiinieimun

coatau® fretduaswivandein
FANHIETUATAATAG (ANAREN) YenTAnTzuATATOYEY



5} NUEY.N.efB)-C-omé-odoo

4. ATIRABUNINAABUTIONT Type test (BnLIUTIBNIIVAADY
Temperature rise test) Widulumusmsgdicwue
dhumIvegey Temperature rise test osmnsaddiatlumsmvesay
Wunamnu lienees witness Ailsauveaudald Tidudums
aﬁuﬁﬁasiwwﬁawaﬁwmu & f19819 VBILARSLUUTUIRTLUULIIAY
Tuusaedayaumeasuit rslifindiugiine

L

nsigrusnsiauenatldladnliaugnssunisasegouniindanaznimageu

¥
@l

Wnsreasunsnanduruneudwaulu Lot 1n wielisoundlodounnsasmiuiinmznssunisy
widliudly augnssumansiafuian anudvdiasufiasnsunteuas Lot tue 16

& msmseaeuluduiurenaznsIMI AT IABUATINERLAT N TIAdEY i aglaie
F18unisnsr9iu wiowdadlu Lot ﬁgu‘],ﬁ]un’iwaﬁmidmauLLa:ﬂmmﬁ]%’waamuﬁ'ﬂgﬂpaﬂwgﬂﬁaa
Toglinaznssunms 'Lﬂuﬁﬁwﬁauﬁaqﬁﬂsmaau“lumimqaﬁu Tanznssuntsnsaiusie

D, ﬂﬂd”ﬂ‘iiﬂJﬂ’]'ﬁWi’J'ﬁlﬂBUﬂ’liNaﬁlLLa“ﬂ’ﬁV]ﬂﬁﬂU Mﬁﬂﬁtﬂ@ﬂﬁu mamwuauﬂawaﬂ

U

iuﬂ?’]ﬂﬂ’]iﬁdﬂﬁﬂ’]‘ﬂﬂﬁﬂu LLau‘mﬂwmawaquumaammwﬁaLaamamﬂmﬁwmaammmw AAGERETRY
LiZenandemalag wedu

o amarirduidewrninimaaiuds ¢ gruznisauesiaaziofiumasniiy
mwSuiinveulumsdseuniowamuimunaailudygn Jld

o ar v s PV s = ¢ = 4

. L‘Wasﬂﬂﬂﬁm%']‘?lﬂ‘llFlE.LEJ\'iLﬂEJ'?ﬂ‘UFICIJﬂ']Wﬂ'liNﬁﬁLLﬁ“’ﬂWiViﬂﬂaU Fe4v1AnTu

TENINAULATIUNIT ﬂ‘UN’dU ATTLAUDTIAN Twﬂawamsmﬂﬂa‘umm noandsulad nslwdn
ﬁ'lucﬂllﬂﬂﬁ L‘UU"UE]EJF]

P ety dagiinyBuaswasaruluit
B b ARAN bdoa _
WA ILAAN RN (mmﬁ"m}ﬁ’wi’ﬂm:uﬂiﬁ%aqﬁm



Tuunsn

amumﬂm ‘Wﬂﬂ‘lﬂaﬂﬂi‘”mﬂ 2566 TR. 250 kVA, 3P,22-0.416/0.24 kv, DYN11,5C §1uu 250 1Pied

1af nugy.n.1(B)-C- 035 2566

anuiidedy/ Sy
7 SR 51eang T '
! . v, ana. A, " Awa.
0YsEN | a5y e | nOuniud
TR.,250 KVA,3P,22-0.416/0.24 y
1 1050010069 250 1ase4 23 18 198 11
| KV,DYN11,5C

resUiy? Mediyfuasnissulyin

b hiﬂ‘lﬂhd i lifle (1780879) 9 wmmmummaaam



Ao

viu PEA fudgswioudas

IneWyvieegunile

_ Wy PEA ﬁ*&wﬁ’uwwﬁwﬁm
_ R Toulsiyvieaguniio
=L ZPEA-TREZXOIKX
OO
: %
wu PEA dusithusandfoudss ; f ) ,

W W

Freghansruvaneat PEA i CONSERVATOR TANK waeufiontas

neadan Aetaduaswie il

suihasaiinialene (A1anat) YaninnssuasaSags
. q



Vs

BID No. pusen.1{B1C-035-2566

PROVINCIAL ELECTRICITY AUTHORITY

avindauatiam TECHNICAL SPECIFICATION DIVISION

SO R SLEb Ty e e

THREE-PHASE TRANSFORMERS FOR 22 kV AND 33 kV 50 Hz DISTRIBUTION SYSTEMS
WITH ABILITY TO WITHSTAND SHORT CIRCUIT

| Specdification No. RTRN-035/2561 Approved date : 16/12/2562 Revw. No.: 0 Form No. Pagel of 1

enanRuAmu T wasdueaa
{ADDENDUM)

= - W Yo o ! o ¥ oo
LENEATTLWA LA LLuU“ﬂ’lEJ'i']EJﬁ%LﬁﬂﬁﬂﬂJﬁ (ADDENDUN) ﬁ'iﬁnﬁ ﬁL%uﬁ?uﬁﬂﬁ?ﬁ@-ﬁﬂLUﬂﬂ'lﬂ'ﬁ]ﬂl,ﬁ‘liﬁ
RIRN-G35/2551

NsNAEaU Lightning impulse test
fvuaieasdaanismagau lightning impulse test Lﬁ'mﬁﬂuﬁﬁ 8 1e2.2 Test procedure of
Type test and Short-clrcult withstand test 49 (3) uag 1e5 Acce;:tance test items and

acceptance test procedures Fepelaki

(1) Test connections _
For the lightning impulse test on the LV windings (Um =< 1.1 kV), PEA will accept test

connections as the following

CASE 1:

The impulse test sequence is applied to each of line terminals of the tested winding in
succession. The other line terminals of the transformer shall be earthed directly or through
an impedance, or

E 2
The impulse test is applied to all the LV terminals {induding the LV neutral) connected
together with the higher voltage terminals earthed.

(2) Test voltage
The standard lightning-impulse voltage and tolerances shall be in accordance with the
IEC 60060-1 as the table below: '

Test voltage value 125 kV, peak £3% (for 22 kV system) | 30 kV, peak £3%
170 kV, peak +3% (for 33 kV systemn)

Front time ' ‘ ' 1.2 ps £30%

Time to half-value 50 ps £20%

Relative overshoot maenitude , not exceed 10 %

The minimum information on the waveshape in the test report shall consist of test voltage,

fromt time (T1}, time to halfvalue (T2 and overshoot.
' Immiedd by SmigrtSpec Dake. 23712022
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1e.3  Acknowledged Tndependeni’: testing laboratories
The type test and short-circuit withstand test shall be conducted or inspected by the

acknowladeed testing laborateries/institutes as follows!

(1

EME

Laboratories/institutes which are members of the Short-circuit Testing Liaison (5TL) or
indepandent laboratories/institutes which are accredited according to TIS 17025 or
ISOAEC 17025 with the scope of accreditaticn covered the relevant test items,
standards, and equipment. _

The certification and scope of accreditation of the independent laberatories/institutes

shall be submitted with the hid for consideration. _

The bidders or ranufacturers who are sccredites according to TIS 17025 or ISO/IEC
17025 preferring to carry aut the type tests and shart-circuit withstand test of the
transformers with the laboratarias or by the manufacturers themselves, the tests shall
be inspected by Thailand’s national laboratories, institutes, universilies, and electric
Gtilities in (2) ang other laboratorios, in stitutes, universities, or eleciric utilities
approved by PEA.

Thailard's naticral laboratories, institutes, universities, and electric utilities, as follow:
- Electricity Generating Authorlty of Thalland (EGAT)

. Thonbui Electrical Power Laberatory (TEPL)

Other laboratariaes, institutes, universities, or electric utilities approved by PEA In this
case, the detail of the test facilities of the laboratorles shatl be submitted o PEA for
approval before proceeding the Lests and befwre the bid closing date. PEA reserves -
the right to send representatives to inspect and witness the tests with the cost of the

biddars or manufacturers,

Issued by SmartSpec Dale 22012022
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Invitation to Bid No.:

C Material, equipment, and specifications for THREE-PHASE TRANSFORMERS FOR 22 kV AND
33 kV 50 Hz DISTRIBUTION SYSTEMS WITH ABILITY TO WITHSTAND SHORT CIRCUIT

C1 General matetial and packing instructions
Additional to the general instuctions, the following shall be observed:

1a S@pe
" These specifications cover three-phase transformers, oil-immersed, natural self-cooled, power mnge
from 50 kVA to 2,000 kVA, designed and constmcte& to withstand without damage the thertmal and
dynamic effects of external short circuits, suitable for outdoor instafiation on 22 kV and 33 kV 50 Hz
distribution systems. '

ib Standards
The transformers shall be manufactured and tested in accordance with the following standards:

Thailand Industrial Standatd (TIS)
TIS 3R4: 2543 Power Transformers

" Intetnational Flectrotechnical Commission (IEC)
IEC 60076-1:2011 Power transformers-— Patt 1: General
IEC 60076-2:2011 Power n:ansforﬁ;ers — Part 22 Tempemture rise for liguid-immersed
tansformers
IEC 60076-3:2013 Power transformers — Part 3: Insulation levels, diglectric tests ‘and external
S clcarances in air ' |

IEC 60076-5:2006 Power transformets - Part 5: Ability to withstand short eireuit

IEC 60296: 2012 Fluids for electrotechnical applications — Unused mineral insmdating oils for

transformers and switchgear

International Organization for Standardization
1SO 12944-5:2007 Paints and vamishes - Corrosion protection of steel structutes by protective
' paint systems - Part §: Protective paint systems '

LV bushings shail be in accordance with the DIN 42530. HV bushings -shaii be in accordance
with thé DIN 42531. ‘

And all other fei%:vant standards, uniess otherwise specified in these specifications.

PEA will also accept tﬁé transformers and accessories tested in accordance with the later edition of the

I * . above standards. 7 - | Eesued by 5mar€5pac Date. 22/12/22
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PEA will also accept thé type test report in accordance with the previous edition of the above
standards, if there is no significant change in any test items or no additional test item(s) compared with
the abave standards. On the other hand, if there is significant change in any test items or there are any
additional test items, the prévious edition type test report with the additional test report(s) of the
significant change test item(g) and/or additional test item(s) will be also accepted. '

1 Principal requirement

Ie.d  Service conditions and installation
The transformers shall be designed and constructed for outdoor installation and operation under the

following conditions:
Altitnde : 1 upto 1,000 m abave sea level
Ambient air temperature .: 50°C, maximum
40°C, monthly average, of the hottest month
Relative humidity : upto94%
Climate condition :  tropical climate
Table 1 Transformer installation
Transformer Rating '
(WVA) Installafion
50250 on gongrete pole and on platform
315-1,500 on pliatform and on concrete foundation
2,000 on conerete foundation

Ie.2  Oil preservation system
The trmnsformers of 50 KVA te 500 KV A shall be permanently sealed and completely oil filled system
(W'itkﬁut gas cushion) type (vsmally corugated tank). The tansformer tank cover shail be boit
tishtened to the tank with suitable gasket seating. '
The transformers of 630 k¥ A to 2,@0 kVA shafl be conservator system type.

1e3 | Rating
I. Rated powér
The rated power, on continuous opetation, for transformers shall be as follows:
50 kVA 250 KVA 500 kVA 1,000 KVA 2000 kVA
100 kVA 315 kVA 630 kVA 1,250 kVA
160 kVA 400 kVA  -B0Q kVA 1500 kVA

Issiied
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2. Rated voltages
The rated voliage of windings s given in Table 2.
Table 2 Rated voltage
Rated Primary Voltage Rated Secondary Voltage
22KV, 3B3kV 416/240 V
3. Rated frequency: 50 Hz
1cd  Core and windings
The cores and windings of transformers shall be as follows:
| Table 3 Core and windings
Transformer ' HV and LV Construction of Windings
Rating Construstion ‘Windings shall
KVA) of Core be made of | HY winding | LV winding
According to ' According to According to
50-2,000 manufactarer’s copper only manufacturer’s manufacturer’s
| standard | ‘ standatd standard
1c.5 Tappings

The primary windings of transformers shall be provided with full capacity of extemally-opemated
off-circuit tap changers.

Tapping range: +2 x 2.5% of rated primary voltage -

The externally-operated off-circuit tap changer éhaii be designed for dé-ﬁneigized operation with the
operating héndic brought out through the cover of the tank. The opetating handle shall have provision
for ibcking and shall give visual indication of the tapping position without unlocking.

The tap changer shall have a focking device to prevent improper use. The operating handle shali be
otatad in clockwise direction from a high tap voltage to a lower tap voltage. The tap changer shall be
provided with stops to identify the highest and lowest tap position. The tap changer positions shalt be
identificd by the numbers in sequence. The number “1” shalf be designated to the highest tap voltage.
Consequently the number “5” indicates the lowest tap voliage. These identifications shail be in perfect
correspﬂndéncc to those indicated in-the connection diagram on the nameplate. All five positions of
the tap changer shall be operative positions,

The tap positions shaff be indelibly marked with weather-proof paint and in 2 color which shail present
distinctive contrast to the surrounding material. '

The operating handle of tap changer shall be made from non-catrosion mefal Plastic ‘ not agcentable

naatia ietuasniesulyidh
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Iv6  Connection symbol
50 kVA to 2000 kVA transformers shalf have connection symbol Dyn 11,
1c.7  Losses and Short - circuit impedance
The specified or guaranteed losses plus positive toletance, for each transformer unit shall not be more
than the fosses are shown in the Table 4.
Short-gircuit impedance shall be measured on the principle tapping of 22 or 33 kV at ambicnt
temperature then carrected to 75'C.
Short-circuit impodance of the offered transformers shall be as specified in the Table 4 and have
tolerance within +10% except for transformer rating 500 kVA, the short-circuit impedance at 75 °C of
transformer rating 500 KV A shall be 6.5 or more.
Table 4 Losses and short circuit impedance
Transformer Watt Lass {W) ‘ Shaort-cireuit
Rating No-load loss, for system voltage of : Load loss Impedance at 75°C
(KVA) 2 kV 33KV at75°C (%) |
50 110 170 875 4
100 180 260 1450 4
160 260 370 2000 4
250 360 520 27350 4
315 440 630 3250 4
400 520 750 3850 4
500 6i0 900 4600 6.5 ot mote
630 680 1050 . 5608 &
800 800 1150 7000 6
1,000 940 1300 9000 6
1,250 - 1150 1530 11000 &
1,500 1380 1850 13200 6
2,000 1800 2140 18000 o
1c.8 Limits of tempetature-rise, above 50°C ambient temper_amre
Of wp oil : not axcw&ing K
Of winding  : notexceeding 55K
0 _ ' m%;ed by SmartSpec Date. 22/12/22
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Ic9  Insulation level
The insulation level of HV windings, LV windings and comnected parts of transformers shall be as

specified in the Table 5:
Tablke 5 Insulation level
' Insulation Level
Nominal System Veltage '
- Impulse Test Valtage Power Frequency Test Voltage,
{kV, r.m.s)
Full-wave {kV, peak) . I-min {kV, rum.s.)
22 ' 125 50
33 170 ' 70
0416/0.24 .30 0

1c.10 Bushings

1. Number and location 7
Each tmnsformer shalf have three (3) high;-vo'itage bishings and four () low-voltage bushings
located on the cover of the tank. .‘ '
Secondary neutral point of transforrner shall be brought out by separate-insulated bushing(s) and
foaded with rated cutrent. '
The HV bushings shall not be compicted with the arcing borns.

2. Material
Transformer bushings shall be made of good commercial-grade wet-process porcelain.
The entirs porcelain surface of the bushings that will be exposed after assembly shall be glazed.
The color of the glaze shall be brown. '

3. FElectrical characteristics _
Ttansformer bushings shall be capable of withstanding the impulse and low-frequency voliage

specificd in the Table 6:
Table 6 Electrical characteristics
Impuise Full Wave Low-frequency, 50 Hz (kV, r.m.x)
Bushing :
‘ {kV, peak) Dry I-minute Wet 10-second

High-voltage bushings for '

& g ¢ 125 54 - 50
22 kV system :
High-voltage bushings for : :

& 8 £ i70 70 70
33 kV system ' :
Low-voltage bushings 30 0 10

4 . , tesued by SmariSpec Date. 22712/22
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4. Minimum Clearance

Safety cleamnce of Transformet bushings shalf comply with minimum Clearance Criterion,

which measurement between live part to Hive part or live part to ground shall be as follows.

- Atleast 225 mm for 22 kV lSystcm |

- At least 320 mm for 33 kV Systam
5. Testreport

The bidders bave to submit the test report of bushing with the Emi in order to confirm the clectrical

characteristic in Table 6 Electrieal characteristics, the bidders who canoot submit wsi’i he

rejected. The test of bushing can be conducted by manufacturer ot third party lsboratories.

Ic.11 Terminal conpectors
HV bushings shall be cquipped with solderless clamp type coonectors for aluminium ¢onductor
diameter range from 7.5 mm to 12.6 am (sizes 35-95 mm).

Only for 50 kVA to 1.250 kKVA tansfonners: LV bushings shaff be equipped wiih terminai pad
connectors (stud type connectors are prefemble), of high conductivity bronze and hot-tin dipped. The
terminal pads shall be drilled in accordance with NEMA Standards (9/16” holes on 1 3/4” centers);
cach hole shall be fomished with one (1) bolt M12 x 60 mm (of at least 50 mm thread lengih), one (1)
nut, two (2) flat washers, and one (1) Jock washer; details of terminal pads shalf be according to
]jrawing No. SA4-015/47002. The connectors shall be provided with mounting hardware (bolts, nuts,
washers, and fock washets) of stainless steel or "b:tim“.r '

Onty for 1,500 kVA to 2.000 KVA transformers: LV bushings shall be equipped with solderlens clamyp
type connectors (stud type connectots are preferable), of high conductivity bronze and hot-tin dipped,

for aluminium and eopper conductor sizss, and number of circuits take off shall be as Table 7:

Table 7 Terminal connectors for 1,500 kVA 1o 2,000 kVA transformers

Transformer Rating | Applicable to Aluminium and Copper Conduetors Number of
{kVA) diameter range {(mm) sizes (mm') Cirenits
1,500 - 184 -29.2 240 - 500 4
2,000 . 18.4 -29.2 240 - 500 6

The connectors shall be provided with mounting hardwate (bolts, nuts, washers, and lock washess) of
stainless steel or better. The details of counectors shatf be accof;ling to Drawing No. SA4-015/47002.

e e ! malEpec Date. 22/12/22
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1e.12  Tank and Tanrk finish

Tank and cover shall be consirucied of welded steel plate zuitable reinforced. The joinls between the
ank and eover shall he provided with sisitable flanges properly bolted together with gaskets,
Tanlk cover shall have 90° downward heni edges on al) sides to protect the gaskel under the lop vover
from direct oxposwre to weather. ‘
Gaskets berween metal surfaces shall be set in grooves or beld in position by retaincrs s arranped Lhat
all parts arc bolied metal-to~-metal. The gaskets shall be mads of resiliomt mzteris] which will no
deteriorare under the sotion of ol oil and will rermain vil-tght. Gaskels of such materizl which can be
gasily damaged by overpressing are not acceplable. ' '
The (ransiotmer tank shali be [imtshed with mounlimyg brackel lor surge arroster (Surpe arvester
pulymer housing lype supplicd by PEAY and shall be furnished with three (3) carthing termiral
provided Tor ground keads of sumge arreslor, soe Drawing No. 5A4-(H /50008,
The bidders have o give the translonmer's lank dimcusiohs which passed Gvpe test in 2a Performance .
data and pusrantee of three-phase transformer {Page 29 of 32).
Tolerance of the transformer’s wank dimsnsions for the purposed transformer shall be witkin +)
parcent of the daclaved divnensions which given by the bidders in above information, Otherwise bh411
be rejecied.
The distance between fank cover (Top plate) and fins which is imstalled the cardbing ienninal for surpe
arrester shall not less than 200 . |
The manufacturer’s serial munber shill be d&:rlteﬁ on translommer tank cover.
The m;-mulhcture shall prepare % mum diameter holes lbr seounity seals threacing. Lhe frst posiiion, the .

" hole shall be drilled at the right last bolt which [x tank and vover of lranslormer and the second
posilion, the hole shatl be drilled at the top ripht of transformer nameplate as Figure 1,
The seciirity seals will be installed by PEA after any transformers pass the wilneys lest or weoeptaney

test or ethzrs depend on PEA's commmitlee.

Swnns'ly Beal {

Issued by SmartSpes Date. 22/12/22
ety el fuazwieeulvidiy
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BATRRE Mgermgats Fens

Mote : The hole sholl be drilled by manufociurer ond threod with security ssal by PEA

Figur: 1 Secarity seal installation

led2.1 Painling system
1. Tnterior surface
Tnterior surface shall be finished oil resistant paint or vanish.
2, Iixterior surface .
| The painting sysiem will be suitable for un exienur servicing at zﬁedium atmc.\spheric-cormsivity
category 15 as O3, and system number is as A.3.08 n accordance with ISQ 12944-5 Tahle A3,
The caaling system shall be in accordance with the ISO 12944-5 as following:
- Primer caat: The number of couts i ome (1) or two [2) coats of Ppoxy (Miss) Anti-Camosive
Pritnar, the dry film thickness shall nol less than 80 pm.
~  Subsequent coat(s): The number ol voals is two (2) to three {3} of Bpoxy Inien_nadiatc aned
Polyurethane fopcoat with RAL 7036 gray colot.
- The fotal sumber of ceals 19 two (2) to four (4) coats and the dry film thickness ol coating
system shall nol less than 160 pm. |
3. Dry film thickness test and test report
The dry it thickness shall be spot checked for eact: layer of coating. The pﬁsiﬁoﬂ of spot checks
is spocificd as Kigure 2 for transformers of permanently scaled. type, and Figure 3 for

transformers of conservalor system Lype.

g U et A ansias dnilepec Date. 22712722
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SRONT VIEW

SIGE VIEW

Figure 2 The positiva of sput checking tor transfvrmers of permanently sealed 1ype.

The distance [or spol checking of permanemly sealed typu is ws Table 8;

‘T'able 8 Distance for spoi clleckmg of permancn tlv sealed tvpe

cq,mtmls | Tength Symhols | Length

Cw Abow LZolwidhi (W) 1w " _IAbDuil 2 of height (111}
b About 15 of width (W2) v | Abow 12 of height (H3)
c : . Ahout 2/5 n[_wuith .(WZ) _ X About Ea;".-l .nf height {1 EZ}_:
d Aboul 35 of widlh (W?) y | About2/4 of height (H2) |
e About 475 of width (W21 | z About 34 ol height (H2) |
£ | About L2 of width (W3) o |
g - about 173 of depth (D) |
:‘i' About 243 of depth (D)

watioyl dnetingSuasseegslvitspec pate. 22/12/22
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Sed Joui A

SIDE wizw

®

"Conserwater Tark
Figure 3 ‘The position for spet checking for transformers of congervalor system tvpe.

The distance lor spor. checking of conservator system type 15 as Table %

Table 9 Distance for spot v.-hu,kmg of conservator system type

Symbels T.ength Symbeis I_.englil

Ca : Aboul 12 ol hughi {Ww1) : m About 1£3 of depth (I.J.I,}. )
b | Aboul /6 ofheight (W2) | n About 273 af depth (122)
¢ | Abou 26alkeight(W2) | o . Abow3/Soldopt (D2}
& | AboutMeolteight(W2) | p | Abow 445 of depth (D2)
< | About /6 of height (W2) u About 142 of height (H1)
P | About i ofheight(W2) | v | Abow ldal width (13}
g About 172 ol hioight (W3) % About 174 of width (112}
i | About 15 of depth on ¥ About 2/ of widih (H2)
i | About 2(5 of depth (DI 3 z ‘About 3/4 of width (112)

TR ﬂtbout ‘% /5 of depth (D 1
i ; Aboul 4/5 ol duptll(i)l) -

resTeyl AneviyTuas wdseaulsiansper Date. 22/12/22
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The bidders have to submit the test repott, conducted by the acknowledged testing faboratorics or
manufacture, with the bid. The Ttem offered without submitting the dry film thickness st report
shall be rejocted.

The cost of ol tests and reports shall be barne by the bidders/manufacturers/contractor.

1c.12.2 Dry film thickness test report
The required information in dry film thickness test report shall he at least the following ftems:
(1) Trensformer information
i} Manufacturer’s name
2} Modct
3) Setial number
4) Number of phase
5) Rated voitage of the high-voltage winding
6) Rated voliage of the low-voltage winding
7) Rated frequency
8) Rated power
2 Rated current of the high-voltage winding
i0)Rated current of the low-voltage winding
(2) Panted information '
1) Coating system (flow coating or spraying)
2) The information for each coating (Primer coat, Subsequent coat, Top coat) minimum as
foltowing:
- Type of matetial
- Paint Manufactarer _
- Require minimum dry film thickness (um) as specified
- Actual dry film thickness (um) (3 reading per i spot checks)
3) Technical Data of coats
4) Painting Procedure -

1123 Acmpténce test procedure of dry film thickness test
The total dry film thickness of coating shall be measured by. contractor for acceptance testing and
witnesé by the PEA’s acceptance commnittee. Total dry film thickness shall be not less than 160 pm
according to IS0 12944-S. PEA will randomly select the samples of tansformet only from the first
lot. The number of sampies and criteria for consideration shall be according to Table 10.
PEA reserve the right to send representative to inspect and witngss test. ,
I The chst of all tests and reports shall be borne by the umnufaetu&rs/cg&ggﬁ?gma%wc Date. 22/12/22
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Ie.13 Marking
PEA’s code number and word “SHORT CIRCUIT WITHSTAND” shall be painted, in orange, on
' the tansformer tank (for transformer having no comservaior) or on the conservator tank (for
transformer having conservator) at the position that enables a clear observation, and also be legibly
and durably inscribed on the meial part of namepiate. The code number and dimensions of each letter
to be marked shall be given by PEA after the final of bid consideration.

Ie.14  Accessories

The 50 KV A to 2,000 kKVA transformers shall be furnished and equipped with the following accessories:

1. HV and LV bushings, with tcrininal connegtors

2. Bind puard eap {bushing cover), ultra-violet and track resistant material, ¢z polypropylene, -
neoprene, efc; which is suitable for exposure to suntight _

3. FEarthing terminal for surge arrester, with solderless clamp type connector suitable for flexible
copper insulated ground lead size 16 mm', 430 mm long. (Sec Drawing No. S8A4-015/50008)

4. Tap changer |
Thermometer pocket, transformers shall have s thenn{:;meta' packet to allow the measring of the
top-oil tempemature. This pocket shalf be placed ar shown in the EN 502i6-4 (iype AL). The
pocket shall be provided with a cotrosion-proof cap. The thread shall be protected with silicone-

grease. Dimensions of the thermometer pocket in mm arg shown as Figure 4.

b TR
‘ Figure 4 Dimensions of thermometer pockets
&~ Nameplate with connection diagram

il dmin valve with plug or cap, installed at the lower part of the tank
8. Sludge drain plug, instafled at the bottom of the tank

I ; ﬁj\ﬁ:&lﬁ} f;i_Ianfi‘fuﬂuﬁzw%%%ﬁﬁiﬁgaﬁgm Pate. 32§12j22
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1e.15

Ie.16

9. Earthing terminal, with solderless clamp type connector suitable for steel stranded conductor
diameter of 9.0 mm (size 50 tmnz);_ complete with lockwasher of stainicss stecl or better.

10. Lifting lugs '

11, Lifting eyés on the covet

12. Qil fevel gauge

13. Comprossion type cable Iug, for ahuminum conduotor diameter of 7. 5-9.0 mm (sizes 35-50 mm),
suitable for cozmectmg between HV bushing and surge arrester iead conductor.

14. " Only for 50 kVA to 250 kVA transformers: Pressure relief valve on the tank cover, oil filling piug
on the tank cover, and supporting lugs for hanging the transformer tank to pole by using two (2)
M16 machine bolts. |

The lugs shaft have 600 mm spacing; 500 mm or 400 mm spacing may be used when tank height
will not permit the 600 mm dimmsion. (See Diawing No. 8A4-015/50008)
Ouly for 315 to 500 kVA iransformers: Pressure relief valve on the tank cover, and 011 filling

plug on the tank cover.
Oniy for 630 kVA to 2.000 kVA transformers: Pressure relief valve on the tnk cover, oil
conservator with dehydmting breather and oil level gauge. The cylinder of dehydrating breather
shall be of transparent glass. The dehydrating breather shall be casy replaced and filled with
silica-gel not fess than 1.0 kg, - '
15. Ounly for 315 kVA to 2,000 kVA iransformers: Transport rollers
16. Ouly for 1.000 kVA to 2,000 kVA tansformers:
(a) Dial type thermometer with adjustable contaci(s)
{b) Double float Buchholz relay having two (2) contacts (for alarm and tripping)

17. Other necessary accessories acgording to manufacturer’s design.
Initial oil filling
The transformers shall be supplied with initial oil filling. The oil shall be according to TEC 60296,

high-quatity, clean and dry.
The oil shall be free from Polychlorinated biphenyls (PCB).

Nameplate

* The following minimum nameplate information shalt be legibly and durably inscribed on the metai

part of nameplate:

(1) Manufacturer’s name

2) Manufacturct’s serial number
(3) Year of manufacture

@) PEA’s code nmmbar natingd dretnnasndesmulyi

ake, ;
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ic.l? .

(5) Contract number and/or PO mumber

(6) Number of phascs

(7) Rated frequency in Hz

(8) Rated power in kVA

{9) Rated voltage in V

(10) Rated cutrent in A

{11) Rated secondary short-circuit withstand current in kA r.m.s.
€12) Tapping voltages in V '

{13} Cohnectinn gymbol

{£4) Short-circuit impedance in %

(15) Connegtion diagram

(16) Type of cooling

(17) Oil quantity in liters

{18) Dmin oil quantity in fiters (for permanently scaled type)
(19) Tott weight inkg

| {20) Wording “SHORT CIRCUIT WITHSTAND”

21) Material of HV and LV winding such as copper winding, cooper foll etc.

Bushing location and terminal markings
Bushing shall locate as shown in the figures below:
Low-Voltage Side

- A b c n

A B C

High-Voltage Side
Figure 5 50-250 kV A Tank top view

Low-Voltage Side

High-Voltage Side

Figure 6 315 -2,000 KV A Tank top view

HEAT] m;ﬁ ﬂqm‘j’q JSJL& 53%;&?@@%&%%3&3&& Date, 22/12/22
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1c.18

The fetters A, B, C, a, b, ¢, and n shaoll be dumble marked on transformer tank beside bushings
consequently. The height of the symbols shall not less than 30 mm.
Mark by sticker iz not accepted.

Mass
For 50 kVA to 160 kVA transformers: Masz of complete transformer with ol and accessories shall not
be more than 1,000 kyg.

For 250 kVA tmnsformers: Mass of complete transformer with off and accessories shail not be more

" than 1,200 kg.

Id

1e
Ie.l

Toletance of the mass of proposed complete transformers with oil shall be within & 5 percent of the
declared mass of transformer which passed type test given by the bidders in 2a Perfonnance data and
guatantee of three-phase transformer (Page 28 of 32) but the maximum mase shall not exceed the
above aliowable mass. 7

¥ the mass of complete transformers with oil more than - 5 percent of the declared mass or exceed the
above allowable mass, the transformets shall be rejected. '

Packing

For transformers manufactured outside the territorics of Thailand, each transformer shall be scaworthy
packed in individual export crate or wooden case which will not be wtarned. 7

For iransformers manufactured within the tcn’itoﬁes of Thaitand, each transformer shall be packed in

. individual crate or wooden cazse which will not be retumed.

Only for 50 kVA fo 160 kVA transformers for 22 kV systems and 50 VA to 100 kVA wansformers
for 33 KV systems, cach crate or wooden case shali be strong cnough for stacking over with at least

another one.

If the crate ot wooden casc is made of rubber wood {Yang-para), the wooden pafts shalt be treated .
with wood preservative. ‘

The details of wood treatment shall be described.

Tests and test reports

Routine test

Each transformer shall pass the manufacturer’s standard routine tests, and also pass the following tests
in accotdance with the refevant Smn:iar&s:

(1) Mcasurement of winding tesistance (IEC 60076-1)

| (2) Measurement pf voliage ratio and check of phase displacement (IEC 60076-1)

(3) Measurement of short-circuit impedance and load loss (TEC 60076-1)
(4) Measurement of no-load loss and current (IEC 60076-1)

nastieyl Ay Buaswgoan Rk by Smartspec Date. 22/12/22
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Ie.2

1e.2.1

(5) Applied voltage test (IEC 60076-1 and IEC60076-3)
(6) Induced voltage withstand test (TEC 60076-1 and IEC60076-3)
The Item offered without submitting the list of routine test report shall be rejected.

Type test and Short-circuit withstand test -

For transformers mting of 50 KV A to 250 kVA and the reference transformers

For transformers rating of 50 KVA to 250 kVA and the reference transformers, these transformers
shall be passed aff ftems of type test and short circuit withstand test according to le2.2 Test
procedure of Type test and Short-circuit withstand fest. The test result shall be included in one (i)

test report. The test report shall be fssued or approved by the same acknowledged ndependent testing

Iaboratory according to Ie.3 Aclmowledged independent testing laboratories, otherwise will be

rejected. ‘
For the others rsting which are not the reference transformers

The transformers shall be passed the following type tests in accordance with the relevant standards:
(1) Temperature-tise test (IEC 60076-2)
(2) Full wave lightning impulse test (IEC 60076-1 and IEC 60076-3)

'(3) Measurement of no-load loss and current at 90 % and 110 % of rated voltage (IEC 60076-1)

Type test shall be made on only one (1) unit of each rating. The test rosult shall be included in one (1)
test report. The test report shall be issued or approved by the same acknowledged independent testing
iaboratag:n according to Ie.3 Acknowledged independent testing laboratories, otherwise will be
rejccted.

Short-circuit withstand fest -

The transformers shall be designed and constructed to withstand without damage by the thermal and
dynamic effecis of the external short citcuit in accordance with the IEC 60076-5.

The duration of the current I to be used for the Vcaicuiatinn of the thermal ability to withstand short
circuit shall be 2's and the initial temperature fot caleulation shall be 105°C.

Test procedure of short-cirenit withstand test shall be according to 1e.2.2 Test procedure of Type test
and Short circuit withstand test. | | o

The total number of tests shall be nine made in a different position of the tap-changer according to IEC
60076-5. The duration of each tost shalibe 0.5 s

neatingd Aoty fuas et v martspec Date. 22/12/22
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1e.2.2 Test procedure of Type test and Short-circuit withstand test
Each transformer, as delineated by its own unique serial ﬁumbcr, is required to pass a complete type
test aﬁd shott-circuit withstand test folfowing the procedutes lsted below: _
. {3} Prior to short circuit testing, each individual transformer must pass the routine fest, measurement
of no-load loss and current at 90 % and 110 % of rated voltage and tcmpa:aturc—ﬁse tests. Critetia
for the temperature-tise test is presented in 1¢.8 “Limits of temperature-rise”

(2) Upon successfully passing the temperature-rise test, cach transformer must then successfully pass
a shon circuit withstand test :

(3) Finally, lightning impulse shall be tested and all the routing tests including measurement of no-
load loss and current at 90 % and 110 % of mated voliage shall be repeated. Each transformer shall
pass the routine test, measurement of no-foad foss and current at 90 % and 110 % of tated voltage
and lightning impulse test. '

The impulse test sequence is applied W each of line terminal of the tested winding in succession.
The other Hne torminals of the transfopmet shali be earthed directly or through an impedance.

If the Iaboratories intend io use PEA’s power syster ag powér supply for the short-circuit withstand
testing, the transformer’ s' manufacturct ‘ur the Iaboratories shail submit tﬁéhnicai documents of the test
sach as test procedure, test circuit diagram, test and protection equipment, testing date and calculation
of voltage drop in PEA’s power system caused by the test to PEA for consideration and approval
before the tests arc proacoeded.

It is responsible of the Iaboratories to compensate all failute or damage occurred to PEA’s power
system cansed by the test.

PEA reserves the right to send representatives to witness the test.

The cost of all tests and reports shall be borne by the bidders/manufacturers/contractor.

1e.2.3 Type test and short civeunit test report
For 50 to 250 KV A transformers, the bidders have to submit the type test and short circuit test report of
the identical fransformer (purchased transformer) with the bid, otherwise shall be rgjected
For transformers which rated power more than 250 kVA, the biddets have to submit the following
document with the bid, otherwise shali bg rgjected. '
{1) The type test report of the identical transformer (purchased transformet), and
(2)  The short eircuit test report of identical transformer (purchased transformer) or the reference

transformer according to 1e2.2 Test procedure of Type test and Short-circuit withstand test, and

(3)  The calculation r:portm and others information according to APPENDIX 1.
@ In case of the bidders submit the short circuit test repoﬁ of the reference transformer,

calculation report and others imformation shail be submitted.
1 i Anedafuaznd ki smanspe: Date. 22/12/22
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1e.3

The type test and short-circuit withstand test repont of the transformers which are conducted or inspected
by Thailand’s national labomtorics/institutes shaft be vatid within five (5) years comnt from the issucd
date in the test repotts to the bid closing date |

For the type test and shortcircuit withstand test report of the transfotmers which are conducted or
iﬁspectcd by Iaboratories/institutes, with in other countries shall be valid within ten (10) yeats connt from
the izsued date in the lest reporis o the bid closing date.

PEA will also accept other documents instead of the type test and short-cireuit withstand test reports in

the following conditions:

(1) In case the proposed transformer has been supplied to PEA and get the order from PEA’s
Pmcﬁtement Depattment ot Substation. Work Department or Transmission and Distribution
Systermn Work Department (from PEA’s head office), the Purchase Ogder (PQ) or Contact with List
of supplers ot Proposal form can be submitted, or '

2) In cascthe proi:osed. tmansformer has been registered for PEA Product Acceptance, the not-expired

registration certificate counted o the bid closing date can be submitted, or

(3) In case the proposed transformer has been registered for Product lists for substation tumnkey

project, the not-expired registration certificate counted to the bid closing date can be submitted
instead . : ‘

However the ﬂocument in case (1), {2) and (3) shall be proved that the transformer specified in the FO

or Contract with List of suppliers or Proposal form or registration certificate shall be the same product,
. typefmodel and all ratings as the proposed transformer for this bid. '

The cost of all tests and reports shall be borne by the bidders/manufacturers/contractor.

Acknowledged independent testing lahoratories

The type test and short-circuit withstand test shall be conducted or inspected by the acknowledged

testing laboratories/institutes as follows: . . _

(1) Laboratorics/institutes which arc members of the Short-citcuit Testing Liaison (STL) or
independent Iaboratories/institutes which are accredited according to TIS 17025 or EO@C
17025 with the scope of accreditation covered the relevant test items, standards and equipment.
The certification and scope of accreditation of the ndependent Iaboratorics/institutes shall be
submitted with the bid for consideration. |
The bidders or manufacturers who are accredited according to TIS 17025 or ISO/IEC 17025
preferring tn catty out the type tests and short-circuit withstand test of the tmnsformers with the
laboratories or by the manufacturcrs themselves, the tests shall be inspected by Thailand's

iy Aty Huas i es Teduddlhy Smartspec Date, 22/12/22
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Ied

)

G)

national laboratories, institutes, wmiversitis and ciectrié ytilities in (2) and other laboratories,
institutcé, univetsitics or ¢lectric utilities approved by PEA. _
Thailand’s national Isboratories, institutes, universitics and clectric utilities, as follow:

- Electicity Generating Anthority of Thailand (EGAT) '
Other laboratones institutes, universities or dectric utlhtn:s approved by PEA. In this case, the
detail of the test facilities of the laboratarics shall be submitied to PEA for approval before
proceeding the tests and before the bid closing date. PEA reserves the right o send

representatives to inspect and witness the tests with the cost of the bidders or manufacturers.

The information in the Test report

The minimum information of the transformer in the fype test and short-circuit withstand fest report
shali be the following items:

L

Transformer information

(1) Manafacturer’s name

() Mode

(3) Manufacturer’s serial number

(4) Number of phase

(5) Rated voliage of the high-voltage winding
(6) Rated voltage of the low-voliage winding
(7) Rated voltage ratio

(8) Rated frequency

(9)  Rated power

(10} Rated current of the high-voliage winding
{11} Rated current of the low-voltage winding
(12) Shori-circuit impedance at 75°C

(13) Connection symbot

(14) Cooling method

{15) Total mass

(16) Massof core and ‘winding

(17) Oil quantity

(18) Highest voltage for equipment applicabie the high-voltage winding
(19) Highest voltage for equipment applicable the low-voltage winding
{20) Rated insulation level

{21) Type of construction

(22) High-voliage winding typs and matetial

ne0 Ry denyHua SRR ST Dete 221252
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{237 Low-vollage winding tvpe and imatetial

C {241 Cross-scetion of the conduclor in the high-voltage winding
25} Cross-section of the conductor s the lew-voltage winding:
{26} Number of strands per turn of high veltage winding -
(27} Number of strands per tum of low voltage winding
(28} Number of strands radially across the layer {for all hums) of high volages winding
(20}  Numher of strands radially acrass the layer {tor all lums) of Tow voltage W.iﬂding
{307 Tomal numbar of tums ger phase
(31)  Number of turms each tap

2. Drawing

(1 OS'Dréif dimensions of transformer
{2y Tank dimension
{3) - Drawing ef cross section aren of core
(4} Drawing of active part -

(3} . Drawing which show the core and coil information according fo Figere 7

Y inner sxdiad
Flagk windine G4 inner radial
ER
1,% taspial widzh
1 i radulv: 1th )
' " el nde clameer
it

R P
J% ~Side Winkciow Helght
LY o]

Tianar-"1 } 2 \\\

i ; R \ My Zmus
WZmexd  CLVZmin M HY Zmn

B SRS

Figure 7: Core and coil constructions.

3. Phatagraph of ransformoers
The calor phatograph which reveal transformer ennstruction for cut-of-tank inspection before and
after shori-cireuil witlistand test ghial! be in the short=circuit withstand tcé’i repart, -
In case the informalion in the reponts are not completed according to the above requiremen, the

bidders will be rojected,

neatinyd N‘wmmw Mﬁﬁ"fﬁ‘ﬁﬁmamm pate. 22/12/22
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1e.5  Acceptance test items and acceptance test procedures
le.5.1  Acceptance test items
The samﬁic of transformers shall pass the following tests in accordm;::c with the TEC 60076 and IEC
60156 standards: '
(1‘) Measurement of winding resisiance (IEC 60076-1)
(2} Measurement of voliage ratio and check of phase displacanent (IEC 60076-1)
(3)7 Mzeasurement of short-circuit impedance and load loss {EC 50076-1)
(€3] Measurement of na-load Toss émd cutrent (TEC 50076—-!)
(8) .Applied voltage test (IEC 60076-1 and IECBDO’?&Q)
(6) TInduced ;y'oltagc withstand test (IEC 60076-1 and IEC60076-3)
(?) 0Oil Diclectric Breakdown voltage test (IEC 60156)
(8) Termperature-tise test (IEC 60076-2)""
(©)  Full wave lightning irﬁ;mlsc test (TEC 60076-3)
(10) Short-circuit withstand test (IEC 60076-5)" (only for transfornmet rating of 50-250 KVA)
(11) Dry film thickness test, the dry film thickness test procedure shall be according to 1e.12.1

(13

Paiﬁting sysfem
Note
@ The Htems (8) and (9) shall be tested on one (1) unit for each contract at the PEA laboratory or
Acknowledged independent laboratories approved by PEA as spevified in 1.3 Acknowledged
independent testing laboratories or manufacturer laboratories depending on PEA’s acceptance
committee I
The Itemns (10) shall be tested on onc (1) unit for each contract at Acknowledged Independent
laboratorics depend on PEA’s acceptance comrmittee approved by PEA as specified in e

‘Acknowledged independent testing laboratories.

@

Any transfonners which ate out-of-fank for inspection in short-circuit withstand test, the ‘
insulating oil shall be dehydration at manufacture’s factory and oil diclectric breakdown voltage
shall be retested. The report of ofl diclectric breakdown vaoltage test shall be submitied o PEA
before shipment/delivery, for cach ordered transformer. - '

1e.5.2 Acceptance test procedures
PEA’s acceptance cbrmuiitce will select the sample of each lot, the number of ttansformer per ot
aceording to Table 10. All sampling units shall be transported to PEA laboratory or Acknowledged
independent laboratarics for testing according to 16.5.1 Acceptance test items. The transpoﬁaﬁﬁn_
shall be c#txi::& aut by the contractor.

1 | - agstiard Aoy duaynisasl pEmantSpec Date. 22/12/22
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Table 18 The number of sample and criterip for consideration

151 o 500

i3

More than 500

20

The mumber of fafling units shall not more than the maximum number of failing sample in the

acceptance test according to Table 10. Otherwise, the tmnsformers in that tot shall be rejected.

In case the failing units are not tmore than the maximum number of fafling sample in the acceptance

test according to Table 16, the contractor has to take responsibility as following procedure.

(1) The contractor has to recheck aff delivered transformers in that fot and repair or fix the defective

transformers in that fot.

(2) The contractor shall analyze the problem and send the report to PEA’s acceptance committee

before the lot accepted.

(3) The transformers which are repaired or fixed in that lot shall be retested only in the relevant test

itoms aceording to 1e.5.1 Acceptance test items.

Afier the test, the transformers shall be rebuilt completely by the contractor with free of charge and

send back to PEA with the same amount of the samples.

It Inspection

To ensure about the quality of trensfommers, the inspection shall be carried out by the PEA’s

representative (PEA’s witness committee) at following two stages:

- At anytime during receipt of raw material and manufacture/ assembly whenever the PEA  desires.
- Atfinished stage i.e. transformers are fully asscbled and are ready for dispatch.

e f‘hﬂﬁajﬁLLavm’mﬂzfm

v SpanrtSpec Date. 22712722
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2 Material and packing data to be given by bidders
The bidders bave to submit the following data and details of transformers and accessories with the bid:

2a Performance data and guarantee of thl*ée-p‘hase transformers. (See pages 26 to 30 of 32)

2b Drawing of inside tank and overall transformer with dimensions in mm showing of particulars

of normal construction details.

2c Drawings, with dimensions in mmy, of the following accessoties:
1. HV and LV bushings

b

Terminal connectors, on HV and LV bushings, with description of materials used for the
component parts' |

Nameplaie with connection diagram

Valve, showing the intemal construction

Earthing terminal connector

3
4
5
6. Dehydrating breather, and details of coupling (if any)
7. Bracket for surge arrester

8. Earthing terminal for surge arrester

9. Lifting hug

10. Lifting eye

i1. Pressure relief valve

12. Thermometer pocket

13. Oil fevel pange

14. Oil filling plug

15. Sopporting lugs

16. Compression type of cabie lug

17. Studge drain plug |

18. Accessoties according to manufacturet’s design, if any

2d Catalogues and/or drawings with details of the foBowing accessories:
1. Dial type tharmometer ' -
2. Double float Buchholz relay
3. Pressurc-relief valve
4, Bird guard
5 Core

6. TV and LV Winding

7

ta Wi G e o 3
Off load tap changer naavingt hotiafunsw PR Frerspe Date. 22/12/22
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Insulation paper
9. Gagkets

10. Ol dmain vale

1. Accessaries according to raanufacturer’s dcsigu, ifany
2¢ Dry film thickness test report
2 Type test and Short-circuit withstand test report
2g List of routine test
2h Drawing of core and coil construction
A .Speciﬁcations of transformer oil and tect report
% HY and LV Bushing test report

2% Others necessary informgtion in order to show that the special test report can prove the
performance of the proposed transformers.

yi| Bidders shall propose and quote for recommended spare part list with separate price for each
offered item (e.g., bushings) '

2m Packing details
Packmg method (shown by drawing(s), and describe paclang matetials)
Number of transformers in one (1} crate or wooden case (onc)
 Ovetall dimensions (L x W x H) of each crate or wooden case inem
Volume of each ctate of wooden case in m’
- Gross welght of each crate or wooden caseinkg

Number of ctates or wooden ¢ases

2n Critical documents of the transformers {See page 25 of 32)
The lists of documents shall be fuifilled and submitted with the bid.

& AYWE
wuﬂf? ﬁd*isjwnn,&%w g\‘i]sy;lg; gm Date. 23/12 ;22
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The Critical documents of the transformers

Ne. Required documents ' Proposed technical Reference document
document {(Page/Ttem)
1 HV and LV Bushing test report O Yes O Ne
2 Dry film thickness test report O Yes ONo
3 | List ofroutine test report O Yes 0 Ne
4 For 50-250 ¥V A and the reference transformer O Yes ONe

Type test and Short-circnit withstand test report
For fransformer more than 250 kVA and is not‘
the reference transformer

Type test report amd calewlation report and

accessories inf_'ormation, or
The copy of previous Purchase Order (PO)or { OYes DO No
Contract with List of suppliers or Proposal form,

or

PEA Product Acceptance registration certificate, | [ Yes ONe
o .

Product lists registration certificate [ Yes O Ne

s | The TIS 17025 or ISOAEC 17025 certification | O Yes  LCINo
and scope of acoreditation of the independent '
laboratories/institutes (in case the independent
laboratoriesfinstitules are accredited according to
TIS 17025 or ISO/IEC 17025} _ ,
6 Performance data and guarantee of the three- | [ Yes ONo
| phase transformers.
(pages 26 to 30 of 32)
7 Drawing of inside tank and overall transformer | [ Yes O Ne

with dimensions in mm showing of particulars
-of normal consiruction details.

] Drawings, with dimensions in mm agcording to } Ol Yes O No
2c .

9 Catalogues andior drawings with  details | [1 Yes ONe
according to 2d ' '

10 | Drawing of core and coil construction according | [ Yes O Ne
to 2h :
it Specific'ations of transformer oil and test report | [ Yes O No-

according to 21

12 | Packing detail(z) acoording to 2m O Yes ONe

y Theitems offered without submitting the critical &ocmne%}sﬂ%li% ‘%ﬁ%ﬁﬁfﬁ% Ixsiert by BrtdF Spec Date. 22/12/27
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Invitation to Bid Nou

2z Performance data and guaraniee of three-phase transformers

Manufacturer’s name and country of origin
Type or model
Applied standand ‘
Rated power | KVA
Rated frequency ' - Hz
Rated primary voltage v
Rated secondary voltage 7 v
Connection symbol Dynli
Type of oit preservatibu system " -
Opetation duty: continnous operation (Type DB} YesNo
Max. temperature rise of winding (at full load) K
Max. tempetatuse rise of top ol (at full foad) K
Primary tapping: off-circuit condition Yes/No
Numbet of stgps of primary tapping Steps
Per cent of rated voltaﬁc of each tapping Yo _
No-{oad current & Tolcrance % & % &
Short-circuit impedance at 75" C & Tolerance - % & % : &
Laosses, for each trnsformer unit
Mo-load loss plus pasitive toletance W
Load foss, plus positive tolerance, at 75°C W
Efficiency in %, at 75 C and at load:
» 12 of rated power and PF. = 1.0 %
- 1 of rated power and P.F. = 1.0 " %
Voitage regulation at P.F.= 1.0 Yo

. o Pt - i . P T o
TETTIV 6T A The dia T TFiG o rie Lar TEIT6 TNy ¥ 7 VT das berl 7] JEJ\E%DL‘. 1
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Bushings

- Manufacturer’s name

~ Country of origin

- Appliad standard |

- Rated current

~ Full~wave impulse withstand voltage, or BIL
- Low-frequeticy dry 1-minute test voltage

- Low-frequency wet 10-second test voliage
- Protection class ' '

- Colour of glazing

- Stud thread size, Metric

HV. LV

A
kV, peak
kV, r.m.s.
kV, rm.s.

Secondary neutrat point is loaded with rated current

Terminal connectors on HV and LV bushings

- Mamifactura’ s name

- For copper conductor diameter range (HV side)
- For aluminium conductor diarmete tanpge

‘ (HV side)

- For copper condugtor diameter range (LV side)

- Far aluminium conductor diameter tange

LV side) |

- Number of circuits, take-off (LV side)

- Tenminal pads are acconding to PEA’s Dmwing No.~

SA4-015/47002 .

min

Circuits
Yes/No

Winding

- Manufacturer’s name (the bidders have to quote not
morg than three (3) manyfacturers) ‘

- Country of origin

- Material: copper

- Type of enamet or insulating materiat of wire

- Size of wire
- for HV side (diameter)
- for LV side (dimension)

- Resistance per phase at 75°C

U X m.

Ohm

TENUT RTSUL I ES W EIAH Y Shlarspac Date. 22/12/22
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- Full-wave impulse withstand voltage, or BIL kV, peak
- Power-frequency test voliage, I min kY, t.m.s.
- Construction of winding -

- Current density A/mm’
- Number of tayer per coil -
- Number of tums of gach coil in tapNo.3 Turns
- Number of fums of ¢ach tapping position Tums
- Total turns of each coil Tums
Core 7
- Manufacturer”s name (the bidders have 0 quote not -
more than three (3) manufacturers)

- Country of origin -
Pressure relief valve
- Manufacturer®s name -
- Country of origin -
- Type or model -
- Operating pressure lcg:’\t:ni1
- Flow rate at...... kgr'cml eefnec
Method of cooling -

| Total cooling surface m
Brand of oil used for initial filling . -
Completely assembled transformer shall withstand, kgfac:.m2

without permanent deformation, a maximum
pressure of
Colour of tank: grey (RAL 7036) Yes/No
Tank Bnish conforms fo PEA’s requirement Yes/Na
Quantity of oil filling titers
Mass of core kg
Mass of winding kg
Mass of the part liftable ﬁom tank kg
Mass of complete transformer with oil kg
Terminal matkings and connections conform to PEA’s | Yes/No
roquirement

apeiind ety Tuneled Pty Date. 22/12/22
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Tank
- Thickness of side wall | mm

- Thickness of top plaie ‘ mm
- Thickness of bottom plate mm
Internal diménsions ‘
- Height 7 mm
- Width : ' mm
- Depth ' mmn
Dimensions of transformer
Overall height min
Overall width rom
Overall depth ' ’ mrn
Height over cover mm
Total dry film thickness ' pm
Fin _
- Fin tadiatots or Corrugated thickness mm
- Dimens?on of gach fin (LxBxT) mn
Number of Fins per radistor
- Side of tank . -
- Front of tank -
- Total numberof fin =~ : -
Bushing clearance
Please fiii in the shortest of clearance mim
LV to carth ' i
HV to garth mm
Between LV Eushing _ REEL Y
Betwesn HV bushing tom
Detail documents of Itern 1 on Page 31 to 32 of 32 shall he sent | Yes/No
 to PEA before shipment/delivery

. ' el delBuas wiseelwiarnspe bate. 22712722
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X/R ratio ‘ -
.| Rated short circuit current snd withstanding

duration
- Current ' kA
~ Duration . ]
Duration of ovetload
- 25% overload : Minutes
- 50% overload Mimtes
Magnetic flux density — Teslta
Other: | .

ety Aretmiuaswideenulain
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Note: Conditions for documentation snd consideration
1. The Coniractor has to supply the following documcnts in English andior Thai, before
shiproent/delivery, for cach ordered transformer:
1.1 Report of routine tests
1.2 Number of twns of each winding, each coil, and each tapping position
1.3 Mass of HV windings and of LV windings ' :
1.4 Type of enamgel, temperature class, and size of the enameled wite
1.5 Information for Reference (only one(1) unit per contract). The following fnfnrmaﬁou for each
transformer shall be submited for mainicnance purpose.
- Coil heipht for each winding before assembly and after complete assembly.
- Torque value on clamping bolts or pressure for each winding before assembly and after
complete assembly. -
- Photogtaph of gach coil for gach phase and photograph of core and coils assembly. The
. photograph of each coif shall be taken from the final production process before placing
to the cote, top view and front view shall be provided. The photograph of core and coils ‘
assambly shall be taken just priot to place the completed core and coils assembly into
the tank, top view, front vicw, right view, Iaft view and rear view shall be provided for
compiete set of photographs. All photographs shall be 216 mm (S-U’.Zrin) by 280 mm
(11 in) gloss prints properly labcled relevant to the view taken.
1.6 Invoice and Test report of the following material and accessories used in each supply’ shall
be submitted. '
- Transformer oil
- Silicon steel
- Copper conductor
- Insulation paper and pressboand
- Pressure relief
- askefs
- Bushing
- Transformer supavisory equipmeont

I _ - IGEGUE v‘haﬁ’aﬁhﬁwﬁﬁmﬂ\éﬁﬁsw fake. 221222
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BID No. nugLi L BHC-035-2568

Ay

PROVINCIAL ELECTRICITY AUTHORITY

aisticdugire ' TECHNICAL SPECIFICATION DIVISION

HEGRPREIC, SR TN B HONE

THREE-PHASE TRANSFORMERS FOR 22 k¥ AND 33 kV 50 Hz DISTRIBUTION SYSTEMS
WITH ABILITY TO WITHSTAND SHORT CIRCUIT

Specification No. RTRN-135/2561 Approved date : 30/05/2562 Rev. No.: 5 Form Ne. 02-38 Page 32 of 32

The above documents shall be sent to the following address:
Transformer Division
Provincial Electricity Authority
200 Ngam Wong Wan Road, Chatuchak
Bangkok Metropolis 10900 '
Thailand o
2 HKike materfal and packing data given by bidders, which are mentioned on Pages 23 to 14 of 32
are gstitnated or approximated, the bid may be rejected.
Delivety time is also one of the important factors to be considered.
4. Partiaf shipment/delivery is alieweci.

1 C neati? Aot R prisve Date. 22/12/22
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BED Mo nueg.n {B)-L-035-2366

PROVINCIAL ELECTRICITY AUTHORITY
ELECTRICAL AND MECHANICAL ENGINEERING DIVISION

rrdslingdynpniinm

AARWR LBIIRY £ a1

Specification No.: RTRN-035/2561: THREE-PHASE TRANSFORMERS FOR 22 kv AND 33 kV
' 50 Hz DISTRIBUTICN SYSTEMS WITH ABILIFY TO Page 1 of 1
WITHSTAND SHCRT CIRCUIT:

C3 Schedule of detailed requirement
Invitation to Bid No.: nugyn.1(B)-C-035-2565

PEA
ftem| Material [Quantity : ' Description
No.

1} 1050010089 | 250 setls}{ 250 kv, three-phase transformar, permanently sealed and completely il filled systern twithout
gas cushion) type, withstand shortclrcult, 22,000-416/240V, symbol Dynil

Nete : Enclosed Drawings No. $A8-015/47002 and No 5A4-015/50608

ey dretnfuarndesiluil
Smartgpes Pate. 22/12/22
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Invitation to Bid No : NU@).N.1(B)-C-035-2566

Specification No : RTRN-035/2561

C3 Schedule of detailed requirement

Item

PEA

Material No.

Quantity

Description

— . —
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BID No. aumnen ERO035-2566 - -

|

L w17 (FOR 50160 KVA TRANSFORMER)
- 'MZD (FOR 250400 KVA TRANSFORMER)

CONTACT ‘SURFAGE

/ E

1

}.mm .

FIGURE. 3
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._ e
Trney.n (B)C-035-2566 misrzraLiea?

P RE LIMIN ARY%T | ASSEMBLY NO.

3035 ey

29031 0mm,
FOR 2,000 KVA

210-230mm.,
FOR 1,500 WA

i

\ ] |
mz{%«) - |
|

mi2( )

M48, FOR (500 kVA to 2,000 VA

M12{¥}

NOTES : |
1. TIGHTENING TORGUE LEVEL OF BOLTS M‘EZ(%) : 5.5 kgf-m

2. THIS DRAWING IS ONLY GUIDING {NOT COMPELLING).

3. BIDDERS ARE AT LIBERTY 7O QUOTE THE CONNECTOR

| ACCORDING 10 MANUFACTURER'S DESIGN, BUT PEA RESERVES
S THE RIGHT 70 CONSIDER. .

b1 30- 150t 4. FOUR (4) CIRCUTS FOR 1,500 KvA TRANSFORMER

5. S (6) CIRCUITS FOR 2,000 KWA TRANSFORMER

not to scale
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" Note.

_.3 : wmgw

mmnfachnm‘n usgﬁ

acaorsfmg to! manufacturers demgn

3. The mountmg bracket shail be desrgned to suppor‘t up - to 8 kg surge arraster.

Matenui of: mountmg brucket shail be stmnless steel - or pmnted wath RAL gray color. |
And pumt system ghall be systemn  Neo. A3.08, accord:ng to table. A 150129445
' whsch ‘the ‘total. thrckhess not less thon 160 um.
2. Shupe and dumensmn of mcuntsng bracket, uniess spec:ﬁed shalf be
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BID No. nuty.m 1{E}C-435-2368

.PRGVINCIAL.ELECTRICITY AUTHORITY

i TECHNICAL SPECIFICATION DIVISION

FEediith, BRFTRIEE TAAY

THREE-PHASE TRANSFORMERS FOR ZZ kV AND 33 kV 50.Hz DISTRIBUTYON SYSTEMS

WITH ABILITY TO WITHSTAND SHORT CiR(,UI’l

Specificarion No. RFRN-13512561 | Approved dule > B & KOV 20 | mev. i } FormNo.0235 | Page 1 of3

rEA |

APPENDIX §
Comparison Method

In case the ability o withstand Use dyuasic short circﬁil,'is demonstrated by comparison between tlie
reference fransformer and similar transformer I this case the bidders have to subsmit the short ircult
test repurt Of the refertice wanstormer, calculation repott of shoet chcuit force which using Finite
Flement Methed (FEM} sollware, all secéssary information according to Table 3 Dresign data of the
reference wansofmers and the proposed transbonmers 4s well ai tho necessary infornation i erder o
chiow thal the short-Cirouill withstand tést ieport can prove the perormaice of the proposed
ttanai?umwr:. witly the bid,

The shrort. circuit test pwceduse of the reterence trarsformer shall be according to le2.2 Test
procedure of Type test and Shori-cirenit withstand test.

Faor the ability to withstand the dynamic eflects of short sireuit test, the fotal number of tests-shall be
three made ip 4 different position of the tap-clranger according ta [EC 60076-5. The duration of each
test shall be 05 s

The wansformer Js considersd similar or represeniative to another transformer {proposet tmnsfonmers}

1aken as arefercrice iF it has the following charncteristies in comman, with tha laer:

(1) Sama typs. of operation, for example generator step-up unit, diswibugion, inkrconmection

- wmansformer.and same rated yoltage according to Table 1;

{2) Seme concepusal design, for example dry-type, oil-immersed (ype, fore type with concentric
windings, sundwich type, shell type, citcular coils, non-circular woils;

{3y Seme zmangement and promeliival sequemme ol the wain w ii*z'd"mgs;

{4) Seme (ype of winding conduetors, for éxample. alumintum, alursnium alloy, amnesled o hardensd
copper, metal foil, wire, flat conductar, continuously transposed conductors and epoxy bonding, if
wsed; |

{5) Same type of main witidings for example, helical-, dis¢-; lnyérvr_ypci pancake coils)

(6) Absorbed power at short circuit {rated power/per unit shert-circuit impedance) between 30% and
130% of that relating to the yeference unit, see Table 2; _

(7) Axial forces, radial forces, axial winding; stresses and radial winding steesses oecurring at short
siretit not exgeeding’ 120% of those in the veference unit. (Forpe shall be saleniated by Finite
clement program soch 65 FL.D 12 ete., Hand -t:aic_u]a_uqn shall he rejected)

{8} Same manufactiting processes;

{9) Same clamping and winding support arangement,

ta-case the companison method, the shusi-vizcuit withstand test repost of the reference tmiisformer and

& caleulation wpoil as a resalt of the comparison beaween the welerence fransformer and proposed

transfonner shall b submitied with the bid: The calculation repart shall pive-evidence the foree and

styess socorsding to'item €7} and all nevessaty infosmoation acconding to jtem A1) {Blued by Smartsﬁpec Date. 22;‘12&1

IE’;‘:ﬂJﬂ t’} E’\ “‘lf]!‘ln?r-.«n ) i‘?' 'llli‘n
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BID No. rung.n 1 {BC-035-2566
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o, BSCTENTY KN

PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

THREE-PHASE TRANSFORMERS FOR 22 KV AND 33 %V 50 Hz DISTRIBUTION SYSTEMS
WITH ABILITY TO WITHSTAND SHORT CIRCUIT

‘Specificstion N, RTRN-033/2367

approved dute: 4 NOV 200

Rev.No. t 4

Page2 of 3

 Form No. B2-35

Table1
“Type of vperation and rated voltage of the proposed transformers similar to the reference transformers
Type and Rated voltage: o The refererice tmn‘s_f_c‘mr@r“ The progiosed travsformars
Type 3 Phase.only 3 Fhase
Rated primary voltage @RV 2KV
Rated primary volage _ RV 33 kY
Ruted sgcondary voltage. (3 plrse) 4167240 ¥ 4161240V
Table 2 .
Rated power of the propesed transformers silﬁii‘ar ta the reference transformers
Raled power (kVA) of
. the reference Rated power (k¥ A} of the propesed transfarmers
' { trapsiermers
2 315 s | oang | seo™ : :
3 400 3% | o400 | soo™ | 630
4 5007 ds | a0 | osoo™
5 830 ats | oso0 | so0” | o638 | 800
6 800 T35 | oaon | sog® | 630 | 800 | 1000
7 1009 315 | a0 | seo™ | son | sob | 1000 | 1,250,
8 1,250 315 | 400 | s00™ | 630 | BGO | 1000 | 1258 1 1500
9 1,500 315 | 400 | 500" | 630 | 800 | 1,000 | 1250 | 1,500
10 2,000 a0 | 630 | 8o | Loos | 1250 | 1500 | 2.000
Note':
iy

6:5%. the bidders shisll recalculate this table for PEA approval. -

peadind et i ummg E
vl ww'lamumnwwmﬂmﬂmwmm

Based on 6.5% short-circuit impedance. In case the impedance of 500 kVA transformer more than

rllrﬂtgpec Date. 22712
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BED No. nuanni{B)-C-035-2556

PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECIFICATION DIVISION

'M""mﬁ-»m.asg TRANSFORMERS FOR 22 kV AND 33 k¥ 56 Hz DISTRIBUTION SYSTEMS

WITH ABILITY TO WITHSTAND SHORT CIRCULT

Specification No, RTRN-0052561 | Approved date: 0 4 NOY 2000 | Rev.o.:6 Forin No, 0235 Page 3 of 3

Table 3

Design daia of the reference transformers and the proposed transformers

_ . Pesign value of - Besign ¥ alue ei‘ '
Description _
the reference transformers the proposad transforpiers

Kating (KVA)

U4 Shore civoair inshedantce.

- Construetion of Core

HV Windings, wiade of

LY Windings; reade of

Construction of HY Windiags
{Ldyeror disk)

Construction of LV Windings
{Layer or Foil)

Tplease enctosed the calculation shee)

HY Current density

LV Cutrent dansity

{please enclosed the culoulution sheet)

(please envlosed soflware calculation sheet)

Axial force Hv LY Hy LV

Axial stréss By LMY_ oy iLY

{pleast enclosed sottware caloulation sheet)

Radial foree BV LV HY LY

{pledse enclosed software calculabion shet)

Radial stress o By L |mv LV

{pleascenclosed software calculation shieet)

} gecinerrical ‘sequence as the: reference unit

Same amangement of man windings and

{¥esNo)
{piease.enclosed the winding demil drawing)

‘Same clamping and supporling arangement.

{YesiNo)
EM E (please  ecnclased  the  clamping: detail
e reA. deawing)
neaaunY Nmummauwmmmmﬂ
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