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-On-load tap-changing power transformers for 115 kV
subtransmission substation

-Three-phase automatic voltage regﬁtators (AVR) for 22 kV and
33 kV 50 Hz distribution System -
-Single-phase and Three-phase transformers for 22 kV and 33 KV
50 Hz distribution system with and without ability to withstand
short circuit ,

-Remote controlled switches for 22 kV and 33 kV 50 Hz distribution
system

-Solid dielectric three-phase automatic reclosers for 22 kV and
33 KV 50 Hz distribution Systern '

-Automatic switching equipment for HV power capacitor Bank

-Single-phase and Three-phase electromechanica and electronic
energy meters
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_mivagau Lightning impulse test

vunswaviBeanisvaaau lightning impuise test 1Rufuluiide 1€.2.2 Test procedure of

" Type test and Shortcircuit withstand test 18 (3) wae 1 e5 Acceptance test items and

R
acceptance test procedures faisluf

(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 L

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

an impedance, or

CASE 2

The impulse test is applied to all the LV terminals (including 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 vo{tage value

125 kV peak +3% (for 22 kv system) 30 k\f peak +3%
170 kY, peak +3% (for 33 kV system)

Front time

1.2 ys +30%

Time to half-value

50 s +20%

Relative overshoot magnitude

not exceed 10 %

The minimum information on the waveshape in the test report shall consist of test voltage,
front time (T1), time to halfvalue (T2) and overshoot.
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TeasBuaeajiinisveaauil 1Hldunuiide 1e3 Acknowledged independent testing
laboratories Tuatia

1le.3 Acknowtedged independent testing laboratories

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

acknowledged testing laboratories/institutes as follows:

(1) Laboratories/institutes which are-members of the Shert-circuil Testing Liaison (STL) or
independent laboratories/institutes which are accredited according ta 115 17025 or
iSOIlEC 17025 with the scope of accreditation covered the relevant test 'items,
standards, and equipment. ‘

The certification and scope of accreditation of the indegendent laboratories/institutes
shall be submltted with the bid for consideration,

The pidders or manufacturers who are. accredited accerding to TIS 17025 or I1SO/IEC
17025 preferring to carry out the type tests and short-circuit withstand test of the
transformers with the laboratories or by the manufacturers themselves, the tests shall
ne inspacted by Thailand’s nationat mbcarato_riés, institutes, universities, and electric
utilities in (2) and other laDoratodes, instilutes, universitizs, or electric utilities
approved by PEA _

{(2) Thailand’s national laboratories, inslitutes, universities, and electric uiilities, as follow:

Flectricity Generating Authority of Thaitand (FGAT)
- Thonburi Electrical .Power Laberatory (TEFL) _

(3) Other laberatories, institutes, universities, or électric utilities approved by PEA. In Lhis
case, the detail of the test facilities of the laboratories shall be submitted to PEA for
approval before proceeding the tests and before the bid closing dale. PEA reserves
the right te send representatives to inspect and witness the tests with the cost of the
bidders. or manufacturers.
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Invitation to Bid No.:
C Material, equipment, and specifications for THREE-PHASE TRANSFORMERS FOR 22 kV AND

c1

1a

ib

33 kV 50 Hz DISTRIBUTION SYSTEMS WITH ABILITY TO WITHSTAND SHORT CIRCUIT

General material and paclcilig instructions
Additional to the general instructions, the following shall be observed:

Secope
These specifications cover three-phase transformers, oil-immersed, natural self-cooled, power range
from 50 KVA to 2,000 kVA, designed and constructed to withstand without damage the thermal and

dynamic effects of extemnal short circuits, suitable for outdoor installation on 22 kV and 33 kV 50 Hz

" distribution systems.

7 Standards

The transformers shall be mamufactured and tested in accordance with the followihg standards:

Thailand Industrial Standard (TIS)
TIS 384: 2543 Power Transformers

Intemational Flectrotechnical Commission (IEC)

IEC 60076-1:2011 Power transformers— Part 1: General

IEC 60076-2:2011  Power tmnsformers — Part 2: Temperaturc rise for liquid-immersed
transformers

IEC 60076-3:2013 Power transformers — Part 3: Insﬂation.letfels, dielectric tests and external
clearances in air '

TEC 60076-5:2006 Power transformers — Part 5; Ability to withstand short circuit -

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

transformers and switchgear

International Drganjzaﬁon for Standardization ‘
ISO 12944-5.2007 Paints and varnishes - Corrosion protection of steel structures by protective
paint systems - Part 5; Protective paint systems

LV Bushings shall be in accordance with the DIN 42530. HV bushings shall be in accordance
with the DIN 42531, o

And all other relevant standards, unless otherwise spéciﬁed in these specifications,

PEA will also accept the transformers and accessories tested in accordance with the later edition of the
above standufds,

eyl AetnBuacwdsonduii
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PEA will also accept the 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 above standards. On the other hand, if there is significant change in any test items or there are any
additional test items, the previous edition type test report with the additional test report(s) of the
significant chaﬁge test item(s) and/or additional test item(s) will be also accepted,

Principal requirement

Service conditions and installation ‘
The transformers shall be designed and t.:onstructed for outdoer installation and operation under the
following conditions: '

Altitude : up to 1,000 m above sea level

- Ambient air temperature 1 50°C, maximum

40°C, monthly average, of the hottest month
Relative humidity L upto94% |
Climate condition : tropical climate

Table 1 Transformer installation

Transformer Rating
Installation
{(kVA)
50250 on concrete pole and on plﬁtform
315 - 1,500 on platform and on concrete foundation
2,000 on concrete foundation
Oil preservation system

The transformers of 56 kVA fo 500 kVA shall be permanently sealed and completely oil filled system
(without gas cushion) type {usually corrugated tank). The transformer tank cover shall be bolt
fightened to the tank with suitable gasket scaling, |

The transformers of 636 kVA to 2,000 KVA shall be conservator system type.

Rafing

1. Rated power

The rated power, on continuous operation, for transformers shall be as follows:
50 kVA 250 kVA - 500 kKVA LOOO kVA 2,000 kVA
100 kVA 315 VA 630 kVA 1,250 kVA
160 KVA 400 KVA 800 kVA 1,500 kVA

issupd bv SmaorSpec Date, 806723
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2. Rated voltages

The rated voltage of windings is given in Table 2.
Table 2 Rated voltage

Rated Primary Voltage

Rated Secondai'y Voltage

22kV,33kV

416/240V

3. Rated frequency: 50 Hz

Core and windings

The cores and windings of transformers shall be as follows:
Table 3 Cere and windings

Transformer HVand LV Construction of Windings
Construction
Rating Windings shall
: of Core HY winding LV winding
(kVA) be made of
Accotding to According fo According to
50-2,000 manufacturer’s copper only . manufacturer’s manufacturer’s
standard standard standard
Tappings

The primary windings of transformers shall be provided with filll capacity of externally-operated
L]
off-circuit tap changers,

Tapping range: £2 x 2.5% ofrated primary voltage

The extemally-operated off-circuit tap changer shall be designed for de-energized operation with the
operating handle brought out through the cover of the tank. The operating handle shafl have provision
for locking and shall give visnal indication of the tapping position without unlecking.

The tap changer shall have 2 locking device to prevent improper use. The operating handle shall be
rotated 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 shall be
identified by the numbers in sequence. The number *1* shall be designated to the Inghest tap voltage.

Consequently the number T mdicates the lowest tap voltage. These identifications shall be in perfect
correspondence to those indicated in the connection diagram on the nameplate. All five positions of
the tap changer shall be operative positions.

The tap positions shall be indelibly marked with weather-proof paint and in a color which shall present
distinctive contrast to the surrounding material, '

The operating handle oftap changer shall be mads froﬁl-non-cdrfosion metal. Plastic is not aceeptable,

e 5 .lé‘r;saaé %‘J mﬁ artSpec Date, 3406/23
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le.6  Connection symbol
 50kVA 102,000 kVA uansformcrs shall have connection symbol Dyn 11,

1e.7  Losses and Short - circuit impedance
The specified or guaranteed losses plus positive tolerance, for each transformer unit shall not be more
than the losses are shown in the Table 4. o |
Shott-circuit impedance shall be measured on the principle tapping of 22 or 33 kV at ambient
tempetature then corrected to 75°C.
Short-circuit impedance. of the offered transformers shall be as specified in the Table 4 and have
tolerance within £10% except for transformer rating 500 kVA, the shori-cirenit impedance at 75°C of _
transformer rating 500 kVA shall be 6.5 or mote. '

Table 4 Losses and short cireyit impedance

Transformer Watt Loss (W) ‘ Short-circuit
Rating | No-load loss, for system voltage of ; Loadloss Impedance at 75 C
(kVA) 2KV - 33kV at75°C . (%)

50 110 170 875 4
100 180 - 260 . 1450 4
160 260 370 2000 4
250 360 520 2750 4
315 - 440 630 3250 4
400 520 750 3850 4
560 610 900 4600 6.5 ot more
630 680 1050 , 5600 -6
800 800 1150 7000 6
1,000 940 1300 9000 8
1,250 1150 1530 11000 6
1,500 1380 1850 113200 6
2,000 1800 2140 18000 6

1e.8  Limits of temperature-rise, above 50°C ambient temperature
Of top oil : not exceeding 50 K
Of winding : not exceeding 55 K

IO
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1c.%  Insulation level

The insulation level of HV windings, LV windingé and connected parts of transformers shall be as

specified in the Table 5;
Table 5 Insulation level
' Insulation Level
Nominal System Voltage .
Impulse Test Voltage Power Frequency Test Voltage,
kV, r.m.s.) :
Full-wave (kKV, peak) 1-min (kV, r.ms.)
22 . 125 50
33 170 , ' 70
0.416/024 : 30 ' 10

1c.i0 Bushings

l‘ -

2.

Number and location

Each transformer shall have three (3) high-voltage bushings and four {4) low-voltage bushings
located on the cover of the tank.

Secondary neutral point of transformer shall be brought out by separate-insulated bushing(s) and
loaded with rated current.

The HV bushings shall not be completed with the arcing horns.

Material

Transformer bushings shall be made of guod commercial-grade wet—prbcess porcclain.

The entire porcelain surface of the bushings that will be exposed afler assembly shall be glazed.
The color of the glaze shall be brown. '

Electrical characteristics

Transformer bushings shall be capable of withstanding the impulse and low-frequency voltage
specified in the Table &

Table 6 Electrical characteristics

Impulse Full Wave Low-frequency, 50 Hz (kV, r.m.s.)
Bushing |
(kV, peak) Dry 1-minute Wet 10-second
High-voltage bushings for '
ghvoTage g . 125 - 50 50
22 kV system :
High-voltage bushings for ' :
g_ 5 e 170 70 70
33 kV system
Low-voltage bushings 30 10 10

Issucd by SmartSpec Date, 8423
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4. Minimum Clearance
Safety cleatance of Transformer bushings shall comply with minimym Cleatance Criterion,
which measurement between live part to live part or live part tﬁ grouﬁd shall be as follows.
- Atleast 225 mm for 22 kV System
- Atleast 320 mm for 33 kV System

5. Testreport ‘ _
The biddets have to submit the test Teport of bushing with the bid in ordet to confirm the electrical
characteristic in Table 6 Electrical characteristics, the bidders who cannot submit will be

rejected. The test of bushing can be conducted by manufacturer or third party laboratories.

1c.11  Terminal connectors _
Hv bushings shall be equipped with solderless clamp type connectors for aluminium conductor
diameter range from 7.5 mm to 12.6 mm (sizes 35-95 mm.z).

Only for 50 kVA to 1250 kVA transformers: LV bushings shall be equipped with terminal pad
connectors (stud type connectors are preferable), 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);
gach hole shall be furnished with one (1) bolf M12 x 60 mm (of at least 50 mni thread length), one (]:)
nut, two (2) flat washers, and one (1) lock washer; details of terminal pﬁds shall be according to
Drawing No. SA4-015/47002. The connectors shall be provided with mounting hardware (bolts, mus

washers, and lock washers) of stainless steel or better.

Only for 1,500 EVA fo 2,000 kVA transformers: LV bushings shall be equipped with solderless clamp

type connectors (stud type connectors are preferable), of high conductivity bronze and hot-tin dipped,

for alyminium and coppet conductor sizes, and number of circyits take off shall be as Table 7:

Table 7 Terminal connectors for 1,500 kV A to 2,608 kVA transformers

Transformer Rating | Applicable to Alpminium and Copper Conductors Number of
{kVA) diameter range (mm) sizes (mm) Circuits
1,500 184-292 © 240 - 500 - 4
2,000 - 18.4-292 240 - 500 6

The connectors shall be provided with mounting hardware (bolts, nuts, washers, and lock washers) of
stainless steel or better. The details of connectors shall be according to Drawing No. SA4-015/47002.

Issued by SmnrSnec Date. 30623
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Taak and Tank Fnish

Tank and cover shall be constructed of welded steel plate suitable reinforced. The joints between the
tank and cover shall be provided with suitable flanges praperly bolted togelher with gaskets.

Tank cover shall have 90° downward bent edges on all sides Lo protect the gasket under the top cover
from direct exposure to weather. .

Gaskels beiween metal surlaces shall be set in grooves or held in position by retainers so arranged that

- all parts are bolted metal-to-metal. The gaskels shall be made ol resilient material which will‘ no

deteriorate under the action of hot oil and will remain oil-ﬁght. Gaskels of such material which can be
eastly damaged by overpressing are not acceplable, _

The transformer tank shall be finished with mounting brackel for surge arrester (Surge arrester
polymer housing type supplied by PEA) and shall be fumished with three (3} earthing terminal
provided for ground leads of surge arrester, see Drawing No. 8A4-015/50008.

The bidders have w give the ransformer’s Lank dimensions which passed type test in 2a Performance
data and guarantee of three-phasc transformer (Page 29 of 32),

Toleranee of the tunsformer’s lank dimensions for the purpossd tt‘ansﬁmrlcr shall be within +3
percent of the declared dimensions which given by the bidders in above information, Otherwme shall
be rejected.

The distance hotween tank cover (Top plate} and fing which is installed the carthing terminal {or surge
arrester shall not less than 200 mm. '

The munufacturer’s serigl number shall be dented on transformer tank cover.

The roanulacture shall prepare 3 mm diameter holes lor security seals threading. The first position, the
hole shall be drilled ai the right last bolt which fix tank and cover of iransfonmer and the second
posilion, the hole shall be drilled at the top right of transformer nameplatc as Figure 1

The security seals will be installed by PEA afler any transformers pass the witness test or agceptance

tosl or others depend on PEAs commitiee.

Tietall A

© Becucly Seal

Issued by SmartSpec Date. 3/06/23
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vt

Note : The hole shall be drilled by manufocturer and thread with security seal by PEA

Figure 1 Security seal installation

1c.12.1 Painting system
1. Interior surface
Interior surface shall be finished oil resistant paint or vanish.
2. RExterior surface
The painting system will be suitable for an exterior sérvicing at medium atmospheric-corrosivily
category is as C3, and system number is as A 3.08 in accordance with ISQ 12944-5 Tabie A 3.
The coaling system shall be in accordance with the ISO 12944-5 as following: |

- Primer coat: The number of coats is one (1) or two (2) coats of Bpoxy (Misc) Anti-Corrosive

Primer, the dry film ttﬁckness shall not less than 80 um.

= Subsequent coat(s): The number of ¢outs is 1wo (2) to three (3) of Epoxy Intermediate and
Polyurethane topcoat with RAL 7036 gray color. _

- The to1al number of coats is two (2) 1o four (4) coats and ihe dry film thickness of coating

~ system shall not fess than 160 pm, '

3. Dry film thickness test and test report :
' The dry fitm thickness shall be spot checked for each layer of coating. The position of spot checks
is specified as Figure 2 for transformers of permanently sealed type, and Figure 3 for

transformers of consexvator sysiem type.

By . lssueq by SgrartSpec Date. 8/06723
il e tngHuaswiseniluin

. . ar By
e AT EE S M - AR AR SasnAnar s agan: !



/)

BIDY Mo, fo8L L WBC-073-2566

PROVINCIAL ELECTRICITY AUTHORITY

TECHNICAL SPECTFICATION DIVISION -

THREE—PIIA?E TRAN%FORMERG FOR 22 kV AND 33 KV 50 Hz DISTRIBUTION SYSTFMS
WITH ABILITY TO WITHE;TAND SHORT CIRCUIT

Specification No. RTRN-035/2561

. Approved date : 30/05/2562

| Rev, Now : & | Form No, 02- 3‘3 ' Page % of 32

Figure 2 The pasition of spot checking for transformers of permanently sealed type.
The distance for spot checking of permanently sealed 1ype is as Table 8;

Table 8 Distance for spat t.hwkmg of permanently sealed type

wi

FRONT WIEW

w3

SIDE. VIEW

Symbols ' * Length | Symbols | Length
a | Abou 12ofwidh (WD) |  w [ about mofhelgm(ﬂl)f
b __: ;. ) Abou.t 1!5 nfwndth (WZ) v ) About 172 ol height {H3) :
¢ | Aboul2/5 of width (W2) X | About 1/4 of height {H2)
d - About 3/5 of width (W2) y About 2/4 of height (H2)
e | Abould/s of width (W2) | About 34 of height (H2)
f About 1/2 of width (W3) . ..

R v

i About 2/3 of depth (D)

issuad by SmartSpec Date. #/06/23
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Figure 3 The position for spot checking fur transformers of couservator system type.

The distance for spot checking of conservator system Lype is as Table 9:

Canservater Tank

Table 2 Distunce for spet checking of conservator system type

| Symbels Length Symbols | .Length
Ta | Abowl 12 olheight (W) | m | Abow L/5 of depth (02)
b | About /6 of height (W2) | ~ n About 2/5 of depth (D2)
¢ | Aboul 2/6 of height (W2) o | About3/sof depth (D2)
d | About¥6ofheight(W2) | p | About4/5 of depth (D2)
e About 4/6 of height (W2) u About 172 of height (E11)
| f | Abou_t_S_fﬁ qI‘heigh?_(_‘__Nl) 1 v About 1/4 of width (113)
g Aboui 1/2 of h.ei.ght (W3} X About 1/4 ol widih (H2)
i “About 1/5 of depth (DI) |y | About 24 of widih (H2) |
5| Aboul2/5ofdepth D | 7. | About 34 of width (I12)
Tk “About 315 of depth (1:_)__15 ] | E
: | | About 4/5 of deplh (DL)

7 Tssued by SmartSpec Date, 8/06/23
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The bidders have to submit the test report, conducted by the acknowledged testing laboratories or
manufacture, with the bid. The Item offered without submitting the dry film thickness test report

shall be rejected.

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

1c.12.2 Dry film thickness test report

The required information in dry film thickness test report shall be at least the following items:

(1) Transformer information
o 1) Manufactyrer’s name
2) Model |
3) Serial number
4) Number of phase
5) Rated voltage of the high-voltage winding
6) Rated voltage of the low-voltage winding
7) Rated frequency
&) Rated power _
-9) Rated current of the high-voltage winding
10)Rated current of the low-voltage winding
{2) Panted informatien _
1) Coating system (flow coating or spraying)

2) The information for each coating (Primet coat, Subsequent coat, Top coat) minitmm as

following:
- Type of matenal
- Paint Manufacturer

- Require minimum dry film thickness (um) as specified

= Actyal dry film thickness (um) (3 reading
3) Technical Data of coats
4) Painting Procedure

1e.12.3 Acceptance test procédure of dry film thickness test

pet 1 spot checks)

The total dry film thickness of coating shall be measured by contractor for acceptance testing and

witness by the PEA’s acceptance committee, Total dry film thickness shall be not less than 160 pm
according to ISO 12944-5, PEA will randomly seléct the samples of transformer only from the first
1ot, The number of samples and criteria for consideration shall be according to Table 10.

PEA reserve the right to send representative to inspect and witness test,

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

U Tl aswa g e 1L

fsmued by SmneriSnec Date, $/06/73
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1cid3 Marking :
PEA’s code number and word “SHORT CIRCUIT WITHSTAND” shall be painted, in orange, on
the ﬁ-a,nsfonner tank (for transformer having no conservater) or on the conservator fank (for
transformer having conservator) at the position that enables a clear observation, and also be legibly

and durebly inscribed on the metal part of nameplate. The code number and dimensions of each letter
to be marked shall bs given by PEA after the final of bid consideration.

le.l4  Accessories |

The 30 kYA 102,000 kVA transformers shall be fumished and equipped with the following accessories:

i. HV and LV bushings, with terminal connectors

2, Bird gvard cap (bushing cover), ultra-violet and frack resistant mateﬁal, e.g. polypropylene,
neoprene, etc; which is suitable for exposute to sunlight

3. Earthing terminal for surge arrester; with solderless clamp type conmector suitable for flexible
copper insulated ground lead size 16 mmz, 430 mm long. (Sree Drawing No. SA4-015/50008)

4, Taip changer |

5.  Thermometer pocket, t'ransfonﬁets shall have a thermometer pocket to allow the measuring of the
top-oil temperature, This pocket shall be placed as shown in the EN 50216-4 (type Al). The
pocket shall be provided with a corrosion;pmof cap. The thread shall be protected with silicone-

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

Figure 4 Dimensions of thermometer pockets

6. Nameplate with connection diagram
7. il drain valve with plug or cap, installed at the lower part of the tank
8. Sludge drain plug, installed at the bottom of the tank

issued by SmariSper Date, $/06/23
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10.
11.
12.
13

14,

15
16.

i7.

Earthing terminal, with solderless clamp type connector suitable for steel stranded conductor
diameter of 9.0 mm (size 50 mmz); complete with lockwasher of stainless steel or better.

Lifting lugs '

Lifting eyes on the cover

Oil level gauge :

Compression type cal';le lug, for aluminium conductor diameter of 7.5-9.0 mm (sizes 35-50 mm’),
suitable for commecting between HV bushing and surge arrester lead conductor.

Only for 50 KVA 1o 250 kVA transformers: Pressure relief valve on the tank cover, oil ﬁlling plug
on the tank cover, and supporting lugs for hanging the transformer tank to pole by using two (2)
M 16 machine bolts, ‘

The lugs shall have 600 mm spacing; 500 mm or400 mm spacing may be used when tank height
will not permit the 600 mm dimension. (See Drawing No, SA4-015/50008) '

Only for 315 to 500 kVA transformers: Pressure relief valve .on the tank cover, and oil filling

plug on the tank cover,

Only for 630 kVA to 2,000 kVA transformers: Pressure relief valve on the tank cover, oil
conservator with dehydrating breather and oil level gauge, The cylinder of dehydrating breather

-shall be of transparent glass. The dehydrating breather shall be easy replaced and filled with

silica-gel not less than 1.0 kg,
Only for 315 kVA to 2,000 kVA transformers: Transport rollers
Only for 1,000 kVA to 2,000 kVA transformers:
.(a) Diul type thermometer with adjustable contact(s)
- {b) Double float Buchholz relay having two (2) contacts (for alarm and tripping)

Other necessary accessories according to manufacturer’s design.

1¢15 Initial oil filling |
The transformers shall be supplied with initial oil filling. The oil shall be according to IEC 60296,
high-quality, clean and dry.
The oil shall be free from Polychlorinated biphenyls (PCB).

“1c.16  Nameplate
The following minimum nameplate information shall be legibly and dutrably inscribed on the metal
part of nameplate:

(1) Manufacturer’s name
(2) Manufacturer’s serial number

(3) Year of manufaciure

I " (4) PEA’s code number

issued by SmartSpec Date. 806723
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(5) Centract number and/or PO number
(6) Number of phases
{7) Rated frequency in Hz
{8 Rated powerin kVA
(9) Rated voltage in V
{10) Rated current in A
(11) Rated secondary shert-circuit withstand current in kA rm.s.
{12) Tapping voliages in V
{13} Connection symbol
(14) Short-circuit ifnpedance in %
{15} Connection diagram .
(16) Type of cooling
' (17) Ol quantity in liters
{18) Drain vil guantity in liters (for permanently sealed type)
(19) Total weight in kg
(20) Wording “SHORT CIRCUIT WITHSTAND” _
(21) Material of HV and LV winding such as copper winding, cooper foil etc.

1c.17 Bushing location and ferminal markings

Bushing shall locate as shown in the figures below:
Low-Voliage Side

High-Voliage Side
Figure 5 50-250 kVA Tank top view

Low-Voltage Side

High-Voliage Side
Figure 6 315 -2,000 kVA Tank top view

Isued by SmuriSpec Date, 50523
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1c.18

id

1e.
led

The letters A, B, C, a, b, ¢, and n shall be dursble marked on transformer tank beside bushings
consequently. The height of the symbols shall not less than 30 mm.

Mark by sticker is nofaccepted.

Mass

Eor 50 kVA fo 160 kKVA transformers: Mass of complete transformer with oil and accessories shall not
be more than 1,000 kg, '

For 230 kVA transformers: Mass of complete transformer with oil and accessories shall not be more
than 1,200 kg. _

Tolerance 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 23 Performance data and
guaraniee of three-phase transformer (Page 28 of 32) but the maxi_mum mass shall not exceed the

above allowable mass.
If the mass of complete transformers with oil more than + § petcent of the declared mass or exceed the

above allowable mass, the transformers shall be rejected,

-Packing

For transformers manufactured outside the territories of Thailand, each transformer shall be seaworthy
packed in individual gpgﬁ crate or wooden case which will not be returned,

For transformers manufactured within the territories of Thailand, each transformer shall be packed in

. individual crate or woeden case which will not be retumed.

Only for 56 kKVA to 160 KVA transformers for 22 kV systems and 50 kVA to 100 kKVA transformers

for 33 kV_ systems, each crate or wooden case shall be strong enough for stacking over with at least -

another one, .

If the crate or wooden case is made of rubber wood (Yang-pafa), the wooden parts shall be treated
with wood preservative,

The details 6f wood treatment shall be described.

Tests and test reports

. Routine {est

Each transformer shall pass the manufacturer’s standard routine tests, and also pass the following tests
in accordance with the relevant standards:

(1) Measurement of winding resistance (IEC 60076-1)

(2) Measurement of voltage ratio and check of phase displacement (IEC 60076-1)

(3) Measurement of short-circuit impedance and load loss {(IEC 60076-1)

{4) Measurement of no-load loss and current (IEC 60076-1)

Issued by SmartSpec Date, 870623
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iel

le2.1

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

Type test and Short-circuit withstand test
For transformers rating of 50 kVA to 250 k'VA and the reference transformers

For transformers rating of 50 k¥VA to 250 kVA and the reference transformers, these transformers
shall be passed all items of type test and short citenit withstand test according to 1e2.2 Test
procedure of Type test and Short-circuit withstand test. The test result shall be included in one (1)
test report, The test report shall be issued or approved by the same acknowledged independent testing

laboratoty according 1o Ie.3 Acknowledged independent testing laborateries, otherwise will be -

rejected,

Eor the others mting which ate not the reference transformers

The transformers shall be passed the following type tests in accordance with the relevant standards:
(I) Temperature-rise test (IEC 60076-2) '

(2) Full wave lightming 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 result shall be included in one (1)

test report.. The test teport shall be issued or approved by the same acknowledged independent testing
labogatory according to 1e.3 Acknowledged independent testing laboratories, otherwise will be

rejected.

Shert-circuif withstand {est

The transfonnets shall be designed and constucted to withstand without damage by the thermal and

dynamic' effects of the external short circuit in accordance with the IBC 60076-5.

The duration of the current I to be used for the calculation of the thermal ability to withstand short
cirenit shall be 2 s and the nitial temperatﬁre for caleulation shall be 105°C.

Test procedure of short-circuit withstand test shall be according to 1e.2.2 Test procedure of Type test
and Short-cireuit withstand test,

The total number of tests shall be nine made ina di.ﬁ‘efe.nt pos.itibn of the tap-changer according to IEC
60076-3, 'fhe dutation of each test shall be 9.5 s

fssued by SmoertSpec Date. 8:05:23
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12,2 Test procedure of Type test and Short-circuit withstand test

Each transformer, as delineated by its own unique serial number, is required to pass a cbmplctc type

-fest and shott-circuit withstand test following the procedures listed below: |

(1) Prior to short circuit testing, each individual transformer must pass the routine test, measurement
of no-load loss and current at 90 % and 110 % of rated voltage and temperature-rise tests. Criteria
for the temperature-rise test is presented in 1¢.8 “Limits of temperature-rise”

{2) Upon successfully passing the temperature-rise test, each transformer must then successfully pass
a short cirenit withstand test

(3) Finally, lightning impulse shall be tested and all the routine tests including measurement of no-
load loss and current at 90 % and 110 % of rated voliage shall be repeated. Each transformer shall
pass the rouline test, rﬁeasuremenf of no-load loss and current at 90 % and 110 % of rated voltage
and lightning impulse test.
The 1mpulse test sequence is applied to each of lme terminal of the tested winding in succession,
The other line terminals of the transformer shall be earthed directly or through an impedance.

If the laboratories intend to use PEA’s power systemn as power supply for the short-circuit withstand
festing, the transformer’s manufacturer or the laboratories shall submit technical documents of the test
such as test precedurs, test circuit diagram, test and protection equipment, testing date and calculation

~ of voltage drop in PEA’s power system. caused bj the test to PEA for consideration and approval
before the tests are proceeded.

| It is responsible of the laboratories to compensate all failure or damage occurred to PEA’s power

systemn caused by the test. - |
PEA reserves the right to send representatives to witness the test.
The cosf of all tests and reports shall be borne by the bidders/manufacturers/contractor.

1e2.3 Type test and short circuit 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 transformer (purchased transformer) with the bid, otherwise shall be rejected
For transformers which rated power more than 250 kVA, the bidders have to submit the féﬂowing
document with the bid, otherwise shall be rejected. '
(1)  The type test report of the identical transformer (purchased transformer), and _
{2) The short circuit test report of identical transformer {purchased transfornmer) or the reference

transformer according to 1e.2.2 Test procedure of Type test and Short-circuit withstand test, and

(3) The calculation reporl:m and others information according to APPENDIX 1,
Note _

® " In case of the bidders submit the short circuif fest report of the reference transformer,

calculation report and others information shall be sybmitted,

Iszuzd by SmarSpes Date., 306423
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1e3

The type test and short-circuit withstand test report of the transformers which are condueted or inspected
by Thailand’s national laboratories/institutes shall be valid within five (5) years count from the issued
date in the test reports to the bid closing date. . -

For the type test and short-circuit withstand test report of the transformers which are conducted or
inspected by laboratories/institutes, with in other countries shall be valid within ten (10) years count from
the issued date in the test reports to the bid closing date.

PEA will also accept other documents instead of the type test and shori-circuit withstand test reports in
the following conditions: |
(1) In case the proposed transformer has been supﬁiied to PEA and get the order from PEA’s
Procurement Department or Substation Work Department or Transmission and Distribution
System Work Department (from PEA’s head ofﬁcé), the Purchase Order (PO) or Contact with List
of suppliers or Proposal form can be submitted, or .
(2) In case the proposed transformer has been registéred for PEA Product Acceptance, the not-expired
registration certificate counted to the bid closing date can be submitted, or
(3) In case the proposed transformer has been registered for Product lists for substation turnkey
project, the not-expired registration certificate counted to the bid closing date can be submitted
" instead _
However the document in case (1), (2) and (3) shall be proved that the transformer specified in the PO
or Contract with List of suppliers or Proposal form or registration certificate shall be the same produet,
type/model 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 laboratories ‘

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

testing laboratories/institutes as follows: _

(1) Laboratories/institutes whichk are members of the Short-circuit Testing Liaison {STL) or
independent laboratories/institutes which are accredited according to TIS 17025 or ISO/IEC
17025 with the scope of accreditation covered the relevant test items, standai‘ds and equipment.

The certification and scope of accreditation of the independent laboratories/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 to carry out the type tests and shott-circuit withstand test of the transformers wiih the
laboratories or by the manufacturers themselves, the tests shall be inspected by Thailand’s

Tssued by SmartSpec Date, 806/23
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{2) Thailand’s national laboratories, institutes, universities and electric utilities, as follow:
- Electricity Generating Authority of Thailand (EGAT)
(3) Other laboratories, institutes, universities or eleciric utilities approved by PEA. Tn this case, the

national laboratories, institutes, universities and electric utilities in (2} and other laboratories,
institutes, universities or electric utilities approved by PEA.

detail of the test facilities of the laboratories shall be submitted to PEA for approval before
proceeding the tests and before the bid closing date. PEA reserves the right to send
representatives to inspect and witness the tests with the cost of the bidders or manufacturers,

ied  Theinformation in the Test report

The minimum information of the transformer in the fvpe

shall be the following items;

1.

Transformer information

1)

2

3
@)
)
©)
%
®)
©
(10)
(1
(12)
(13)
(14)
(15)
(16)
(17)
(18)

(19) .

(20)
@n
(22)

Manufacturer’s name

Model |

Manufacturer’s serial number

Number of phase

Rated voltage of the hi gh-voltage wmdmg
Rated voltage of the low-voltage winding
Rated voltage ratio |

Rated frequency

Rated power

Rated current of the high-voltage winding
Rated current of the low-voltage winding
Short-circuit impedance at 75°C
Connection symbol

Cooling method

Total mass

Mass of core and winding

QOil quantity

Highest vb.ltage for equipment applicable the high-voltage winding
Highest voltage for equipment applicable the low-voltage winding

Rated insulation level
Type of construction
High-voltage winding type and material

) E%m}d by SmariSpec Date. 808723
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(23) Low-vollage winding typc and material
(24)  Cross-scetion of the conductor in the high-voltage winding
{25} Cross-section of the conductor in the low-voltage winding
{26) Number of sirands per lurn of high vollage winding
(27)  Number of sirands per turn of low voltage winding
(28) Number of strands radially across the layer (for all furns) of high voltage winding
(29)  Number of strands radially across the layer (For alf tms) of low voltagc winding
(30) Total number of tumns per phase
(31} Number of turns cach tap
2. Drawing
(13 Qverall dimensions of transformer
{2)  Tank dimension
{3)  Drawing of cross section area of corg
{4)  Drawing of active part

{5)  Drawing which show the corc and coil information according to Figure 7

44V inner radiat
rEatk to windig | G4 inner racial
- Frd uppEr
A = kY ractial witith
' ?ﬁ W o mdiaLwidin
g ._ M 2 1o dismeter
AR 13
2N
;'{,.._ ‘ 1 1 La il
',?/5' ; 1 i ot e Window Haight
2 i i
% _ -
| RSN
g Ziwer o
? !! K \ b Zma
1 Finaich WY Zmin " HY Zmin

Figore 7: Care and coil eonstructions.

3. Photopraph of transformers
The color photograph which reveal transformer construction for out-ot-tank inspection before and
after short-circuit withstand test shal] be in the short-circuit withstand test report,

In case the information in the reports are not completed socording 1o the above requirement, the

bidders will be rejected.

sied by Sant8 a{e RAM23
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1es Accéptance test itemns and acceptance test procedures
1e.5.1 Accepiance test items 7
The sample of transformers shall pass the following tests in accordance with the TEC 60076 and IEC
60156 standards: o
{1) Measurement of winding resistance (IEC 60076-1)
{2y Measurement of voltage ratio and check of phase displacement (IEC 60076-1)
{3) Measurement of short-circuit impedance and load loss (IEC 60076-1)
, (4) Measurement of no-load loss and current (IEC 60076-1)
(5) Applied voltage test {IEC 60076-1 and IEC60076-3)
(6) Induced voltage withstand test (IEC 60076-1 and TEC60076-3)
(7) Ol Dielectric Breakdown voltage test (IEC 60156)
(8) Temperature-tise test (IEC 60076-2)"
{9) Full wave lightning impulse test (IEC 60076-3) "
(10) Short-circyit withstand test (IEC 60076-5)" (only for transformer rating of 50-250 kVA)
(11) Dry film thickness test, the dry film thickness test procedure shall be according to 1ed2.1
Painting system
Note
®  The Items (8) and (9) shall be tested on onc (1) unit for each contract at the PEA laboratory or

Acknowledged independent laboratories approved by PEA as specified in le.3 Acknowledged

independent testing laboratories or mannfacturer laboratories depending on PEA’s acceptance

comumittee ‘ ,

@ The Irems (10) shall be tested on one (1) unit for each confract at Acknowledged Independent
[aboratories depend on PEA’s accepiance committee approved by PEA as specified in 1e3
Acknowledged independent testing lahoratories.

| Any transformers which are out-of-tank for inspection in short-circuit withstand test, the
insulating oil shall be dehydration at mamfacture’s factory and oil dielectric breakdown voltage
shall be retested. The report of oil diclectric breakdown voltage test shall be submitted to PEA
before shipment/delivery, for each ordered transformer.

1e5.2 Acceptance test procedure#
PEA’s acceptance committee will select the sample of cach lot, the number of transformer per lot
according to Table 10. All sampling units shall be transported to PEA laboratory or Acknowledged
independent laboratories for testing according to le.5.1 Acceptance test items. The transportation

shall be cartied out by the contractor.

Issutad by SmaciSnec Do, §/06/23
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Table 18 The number of sample and criferia for consideration

2 to 15 ' - 2 ' 0

16 to 25 3 _ 0
26 to 90 ' 5 _ 0
91 to 150 . 8 0
151 to 500 13 - 1
More than 500 20 o1

The nurober of failing units shall not more than the n.iaximum' mimber of failing sample in the

acceptance test according to Table 18, Otherwise, the transformers in that lot shall be tejected.

In case the-failing units are not more than the maximum number of failing sample in the acceptance

test according to Table 10, the contractor has to take respansibility as following procedure.

(1) The contractor has to recheck all de]ivefed transformets in that lot and repair or fix the defective
transformers in that lot.

(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
ftems according to le5.1 Acceptance test items,

After 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.

if Inspection
To ensure about the guality of tramsformers, the ipspection shall be carried out by the PEA’s
representative (PEA’s witness mmmiﬁee) at following two stages: | |
- At anytime during receipt of raw material and manufacture/ assembly whenever the PEA  desires.
- At finished stage i.e. transformers arc fully assembled and are ready for dispatch.

Jdssued by, SmartSoec Date. 8708723
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C2

_Za

2b

2c

2d

Material and packing data to be given by bidders

The bidders have to submit the following data and details of transformers and accessories with the bid:

Performance data and guarantee of three-phase transformers. (See pages 26 to 30 of 32)

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

of normal construction details,

Drawings, with dimensions in mm, of the following accessories:

‘1. HV and LV bushings

2. Terminal connectors, on HV and LV bushings, with description of materials used for- the

component parts
Nameplate with connection diagram

. Valve, showing the internal 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 lug

10. Lifting eye

11. Pressure relief valve

12. Thermometer poc’kef

13. Oil level gauge

14. Qil filling plug

15, Supporting lugs

16. Compression type of cable lug

17. Sludge deain plug _

18. Accessories according to manufacturer’s design, if any

Catalogues and/or drawings with details of the following accessories:

Dial type thermrometer

Double float Buchholz relay
- Pressure-relief valve ‘

Bird guard

Core

HV and LV Winding

Off load té,p changer

A A o

aslliing

LB

‘ Issuad %\f Q.mi artSpec Date. §/06/23
NAVIRUE A BUnHIasRasT iRy



BID No. suiy.n URRC-H73-2566

PROVINCIAL ELECTRICITY AUTHORITY

R TECHNICAL SPECIFICATION DIVISION

ORI, EREETIOETY R IlaIey

THREE-PHASE TRANSFORMERS FOR 22 kV AND 33 kV 50 Hz DISTRIBUTION SYSTEMS

WITH ABILITY TO WITHSTAND SHORT CIRCUIT

Specification No. RTRN-035/2561 Approved date ; 30/05/2562 Rev.No.: 5 Form No. 02-38 Page 24 of 32

8. Insulation paper

9. Gaskets |

10. Oil drain vale

11. Accessories according to manufacturer’s design, if any

2e Dry film thickness fest report
2f Type test and Shori-cirenit withstand test report
2g List of routine test

2h  Drawing of core and coil canstruction

2i Specificytions of fransformer oil and test report

2j HV and LV Bushing test report

2k Others necessary information in order to show that the special test report can prove the

performance of the proposed transformers.

21 Bidders shall propose and qﬁote for recommended spare part list with separaie price for each

offered item (e.g., bushings}

2m Packing details
Packing method (shown by drawing(s), and describe packing materials)
Number of transformers in one (1) crate or wooden case {one)
Overall dimensions (L. x W x H) of each ctate or wooden case in cm
Volume of each crate or wooden case inm’
Gross weight of each crate or wooden case in kg

Number of crates or wooden cases

2n Critical documents of the transformers (See page 25 of 32)
The lists of documents shall be fulfilled and submitted with the bid,

- Jssued by SwartSpec Date, $/06/33
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The Critical documents of the transformers
No. Required documents Proposed technical Reference document
' document (Page/Item)

1 HV and LV Bushing test report L1 Yes B No

2 | Dry film thickness test report B Yes B No

3 List of routine test repont El Yes LINo

4 For 30-250 kVA and the reference transformer | £ Yes ENo
Type test and Shost-circuit withstand test report '
For transformer more than 250 KVA and is not
the reference transformer '
Type test teport and calculation report and
accessories information, or
The copy of previous Purchase Order (PO} or | O Yes  CINo
Contract with List of suppliers or Proposal form,
or
PEA Product Acceptance registraiion certificate, | [ Yes LI Ne
or .
Product lists registration certificate O Yes O No

5 The TIS 17025 or ISO/IEC 17025 cedification | [ Yes O No
and scope of accreditation of the independent
laboratoriesfinstitutes (in case the independent
Iaboratories/institutes are accredited according to
TIS 17025 or ISO/EC 17025)

6 Performunce data and guarantee of the three- | 0] Yes ONo
phase transformers.
{pages 26 to 30 of 32)

7 Drawing of inside tank and overall transformer § L] Yes £ No
with dimensions in mm showing of particnlars
of normal construction details.

8 Drawings, with dimensions in ram according to | £ Yes I No
2¢ , '

9 Catalognes andior drawings with details | [ Yes O No

according to 2d -

10 | Drawing of core and coil construction acconding | [ Yes O No
to2h '

11 | Specifications of transformer oil and test report { £ Yes ~ [INo
according to 2i

12 | Packing detail(s) according to Zm £l Yes [1No

1
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Invitation to Bid No.:

2a Performance data and guarantee of three-phase transformers

J15 1 AR
Manufacturer’s name and country of origin
Type or model
Applied standard
Rated power kVA
Rated frequency Hz
Rated primary voltage v
Rated secondary voltage v
Connection symbol Dynl1
Type of oil preservation system -
Operation dity: continuous operation (Type DB) Yes/No
Max. temperature rise of winding (at full load) K
Max. temperature rise of top oil (at full load) K.
Primary tapping: off-citcuit condition Yes/No
Number of steps of primary tapping ' Steps
Per cent of rated veltage of each tapping %
No-load current & Tolerance % & % &
Shori-circuit impedance at 75°C & Tolerance % &Y% &
Losses, for each transformer umnit
No-load loss plus positive tolerance W
Load loss, plus positive toletance, at 75°C W
Efficiency in %, at 75°C and at load; _
- 1/2 of mated power and P.F.= 1.0 %
- 1 of rated power and P.F.= 1.0 %
Voltage regulation atP.F. = 1.0 %
! saued by SmartSoec Date, 506423
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Tterm .. vneneinnnrie

Bushings

- Manufacturer’s name

- Country of origin

- Applied standard

- Rated current

- Full-wave impulse withstand voliage, or BIL
- Low-frequencyrdry I-minute fest voltage

- Low-frequency wet 10-second test voltage
- Protection class

- Colour of glazing

- Stud thread size, Metric

"HV

LV

Secondary neutral point is loaded with rated current

Terminal connectors on ITV and LV bushings
- Mamifacturer’s name _
- For copper conductor diameter range (ITV side)
- For aluminium conductor diameter range
(HV side) - _
- For coppet conductor diameter range (LV side)
- For aluminium conductor diameter range
{LV side)
- Number of circuits, take-off (LV side)
- Terminal pads are according to PEA’s Drawing No,
SA4-015/47002

Circuits
Yes/No

Winding
- Manufacturer’s name (the bidders have to quote not
~ more than three (3) manufacturers)
- Country of otigin
- Material: copper
- Type of enamel or insulating material of wire
- Size of wire
- for HV side (diameter)
- for LY side {dimension)

HV

LV

mm X mm

Ohm

- Resistance per phase at 75°C

PN — Issuse b SmartSpes Date, $OK/Z3
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Item ..o v eenenes

- Full-wave impulse withstand voltage, or BIL kV, peak

- Power-frequency test voltage, 1 min ' kV, rm.s,

- Construction of winding -

- Cutrent density 7 Aﬁ’r_nm2

- Number of layer per coil -

- Number of turns of each coil in tap No.3 Turns

- Number of turns of each tapping position Turns

- Total tums of sach coil Turns

Core
- Manufacturer®s name (the bidders have o quote not -

more than three (3) mamifactyrers)

- Country of ongin -

Pressure relief valve

- Manufacturer’s name -

- Country of origin -

- Type or model -

- Operating pressyre kg/cmz

- Flow rate at...... kgfcm’ co/sec

Method of cooling -

Total cooling surface m

Brand of oil used for initial filling -

Completely assembled transformer shall withstand, | kg/em’

without permanent deformation, a maximmm
_pressure of
| Colour of tank: grey (RAL 7036) Yes/No

Tank finish conforms to PEA’s requirement Yes/No

Quantity of oil filling ' liters

Mass of core kg

Mass of winding kg

Mass of the part liftable from tank kg

Mass of complete transformer with oil kg

Terminal markings and connections conform to PEA’s | Yes/No

requirement
psariSoce Date, B/05/23
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Ttem oo
Tank
- Thickness of side wall - mm
- Thickness of top plate mm.
~ Thickness of bottom plate mm
Internal dimensions
- Height mm
- Width mm
- bepth mm
Dimensions of transformer
Overall height mm
Overall width mm
Overall depth mm
Height over cover mm
Total dry film thickness wm
Fin
- Fin radiators or Cofrugated thickness yvins}
- Dimension of each fin {LxBxT) mm
Number of Fins pet radiator '
- Side of tank -
- Front of {ank -
- Total number of fin -
Bushing clearance
Please fill in the shortest of clearance mm
LV to earth mm
HV to earth mm
Between LV bushing mm
Between HV bushing mm
Detail documents of Ttem 1 on Page 31 to 32 of 32 shall be sent | Yes/No
to PFA before shipment/delivery -

TTRINET W D

1)

SmartSoec Date, 8/06/23
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T comee e
X[R ratio -
| Rated short circuit current and withstanding
duration
- Cut’renf kA
- Duration 5
Duration of overload
- 25% overload Minutes
- 50% overload . Minutes
Magnetic flux density Tesla
Other ;

neadtd detiyiuazwiseulwils
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Note: Conditions for decumentation and consideration .

1. The Conttactor. has to supply the following doctments in English and/or Thai, before
sﬁpmmﬁdeﬁvery, for each ordered transformer:
1.1 Report of routine tests
1.2 Number of turns of each winding, each coil, and each tapping position
1.3 Mass of HV windings and of LV windings '
1.4 Type of enamel, temperature class, and size of the enameled wire
1.5 Information for Reference (only one(1) unit per contract). The following information for each

transformer shall be submitted for maintenance purpose. '

- Coil height 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. '

- Photograph of cach coil for cach phase and photograph of corc and coils assembly. The
photograph of each coil 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
assembly shall be taken just prior to place the completed core and ceils assembly into
the tank, top view, front view, right view, left view and rear view shall be provided for
complete set of photographs. All photographs shall be 216 mm (8-1/2 in) by 280 mm
(11 in} gloss prints properly labeled relevant to the view taken. '

1.6 Invoice and Test report of the following material and acpessories used in each supply shall
be submitted.

- Transformer oil

- Silicon steel

- Copper conductor

- Insulation paper and pressboard

- Pressure relief

- Gaskets

- Bushing

- Transformer supervisory equipment

Issucd by Bmer(Spec Date. 308/73
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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

2. [If the material and packing data given by bidders, which are mentioned on Pages 23 o 24 of 32
are estimated or approximated, the bid may be rejected. '
Delivery fime is also one of the important factors to be considered.

Partial shipment/delivery is allowed.

Issued by SmarSpec Date. 806733
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PEA

APPENDIX i
Comparison Methed

in case 'fh‘ﬂ'r-abi'!i:y to withistand the dynamic.short circuit is ‘demonstrated by compatison between the
reference transformer and sirnilar transformer. Tn.this case the bidders have to submit the short civcuit
test report of the reference transformer, calculation report of shiort circuit force which using Finite
Elernent Method (FEM) sofiware, all necessary information according to Table 3 Design data of the
reference transformers and the proposed transformers as well as the necessary information in order to
show fhat the short-circuit withstand test report can prove the perfermance of the proposed
transformers with the bid,

The shor. eirciit test procedure of the reference transformer shall be actording to 1e.2.2 Test.
procedure of Type test aﬁd Short-cireuit withstand test,

For the ability to.withstand the dynamic effects of short circuit test, the fotal number of tests shall be
three made in a differént position of the tap-changer aceording to IEC 60076+5. The duration of each
testshalibe 0.5

The transformer is considered similar or representative to another transformer (proposed transformers)

taken as a reference if it has the fallowing charadteristics in cowimon with the laier:

(1) Same type of opergtion, for example generator step-up -unit, 'di_s_t_'ribut_ibn; interconnection
sranisformer and same rated voltage according to ‘Table 1;

(2) Same conceptudl design, for example dry-type, 0%1~imméfsed type, core type with concéntric
windings, sandwich type, shell type, circular cails, non-circular coils; '

(3) Same arrangeméentand geometrical sequence of the-main windings;

(4) Same type of winding conductors, fot example, aluminium, alwnininm 3lloy, afnealed or hardened

copper, metal foil, wire, flat conductor, continuously transposed conductors and- epoxy bonding; if

 used; ‘ ’ )

{5) Same typeof mtaisi windings for example, helical-, disc-, layer-type, pancake cails;

{6) Absoibed power at short circuit (rated power/per unit short-circuit impedance) between 30% and
130%.of that relating to the reference unit; see Table 2;

{7y Axial forces, radial forces, axinl wmdmg stresses and radial winding stresses occurrmg at short
citcuit not exceeding [20% of those in the reference unit. (Force: shall be caleylated by Finite
elemanx:'prcgram.é_uc'h as FLDI12 etc., Hand calculation shal] be rejected):

(8) Same manufactuting processes; '

{9) Same clamping and winding supportamangement.

In case the comparison method, the short-circuit withstand test report-of the reference tran.sfnﬁngr-and

a calculation report as a result of the comparison between the reference tmansforner and proposed '

transfonﬁtar shalt be submitted with the bid. The calculation reporn shall give evidence the force and

stress according to- iten: (7) and all necessary information according to'item {1} to {9)

A8 51 v ptqgﬁ m LAY a&%ﬂﬂﬁﬁq}mwﬁ: Pate.
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BID No. pug.n, 4B)MC-073-2566

PROVINCIAL ELECTRICITY AUTHORITY

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

Specification No. RTRN-035/2561 | Approved date: {4 NOV- 2&20' Rev. No.: 6 Form No. §2-3§ Page 2 of 3
Table {
Type of aperation and'rated. voitage of the prnpbs_ed transformers similar to the reference transformers
Type and Rated voltage The reference transformer The proposed transformers
Type _ 3 Phase only 3 Phase-
Rated primary voltage . 22kV 2kV
Rated primary voltage. C 33 kv : 33kV
Ra(éd--scconda&‘yveltagc (3 phase) 416240 V. B ’ 416/240V
Table 2
Rated power of the proposed transformers similar to the reference transformers
Rated power (kVA) of
the reference ‘Rated power (kVA) of thé.proposed'transl‘ormers
imnsforméts
! 250 315 500"
12 315 3i5 | a0 | soo™
3 400 1315 1 40 | 500" | 630
|4 500" 315 | oame | soo™
5 630 315 | a0 | so0™ | 630 | 800
6 800 315 | 400 | so00" | 630 | 800 | 1,000
7 1,000 35 ¢ 400 | 500" | 630 | 800 | 1,000 | 1,250
3 1,250 315 | 400 | 500" | 630 | %00 | 1000 | 1250 | 1,500
9 1,500 35 | 400 | 500" {630 | 800 | 1000 | 1,250 | 1,500
10 2,000 400 630 | 800, | 1000 | 1,250 | 1,500 | 2,000
Note:

@ Baseéd on 6.5% sliort-circuit impedaice, In case the inpedance of 500 KVA transfonngr more than

6.5%, thé bidders shiall fécaléulate this table for PEA approval.
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~ BID Mo, nrugg. o MBMC-O73-2566

il

SN TN IO -

' PROVINCIAL ELECTRICITY AUTHORITY
TECHNICAL SPECIFICATION DIVISION

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

‘Specification No. RTRN-035/2561

Approved date: uic NOV 2028

Rev:No. 1 6

Form No. 02-38

PageJof 3

‘Table3

Design data of the reference fransformers and the proposed fransformers

Description

the reference transformers

Design value of

Design value of

‘the proposed transformers

Rating (KVA)

% Short circuit impedance

Construction-of Core

HV Windings, made-of

LV Windings, made of

"| Construction of HV Windings
~ (Layer ordisk)

Construction of LV Windings
({Layer or Foil)

HV Current density

{please enclosed the calculation sheet)

LV-Current density

{please-enclosed the calculation sheét)

Axidl force

{please enclosed software calculation sheet)

Axial stress

{please enclosed saftware calculation sheet)

uv

Radial force

{please:eiclosed software calculation sheet)

Radial stregs

{p'ie“as_e,'enciosed software caleulation sheet)

Same artangement of main windings and

‘geomerrical scquence as the reference unit

{YesNo)

{please enclased the winding detail drawing)

Same clamping and supporting arangement,
{(Yes/No)
(please enclosed the clamping detail

drawing)
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BID No. auiy. n {BC-073-2366

relbiRdugdane

PN, CLETTR Y ALTIRATY

ELECTRICAL AND MECHANICAL ENGINEERING DIVISION

PROVINCIAL ELECTRICITY AUTHORITY

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

C3 Schedule of detailed requirement
Invitation to Bid No.: pUeLn.1(B)-C-073-2566

Item

PEA Material No.

Quantity

Description

3

1050010668

40 set(s)

160 KV A, three-phase transfotmer, permmnil}r sealed and completely oil filled system {without gas

cushion) type, withstand short-circuit, 22,000-416/240V, symbol Dyn11

= gt | 6 ate, BG6/27
aaatieud ﬂ’]ﬂﬁiu Auasnd &@W‘%‘m%‘mmﬁpm Pate. B06:23
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- .Nate

. which the total ‘thickness not less than 160 um.

m:cardmg 1o mcnufacturers desu;n

.__D.e*tg._g;['-_ of méunzt;ihg:' bracket - for -surgé arfester'

L g1a

30-40

Aecording to.
monulactuner’'s design

i Mutenul of moun’ang bmcket shall be stcm!ess steel or pointed with RAL groy color.
- And pamt sysdem shofl be -system No. A.3.08, according to table A3 150128445

~ 2. Shape und dsmenman of. “mounting bracket uniless specn‘red shall be

3 The mountmg bmcket shcii be desugned to support ‘up to 8 kg surge erester
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ASSEKBLY HO_.

: M‘IZ(FDR 50160 KVA TRANSFORMER)
MZO (FGR 250-400 kA TRANSFORMER)
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ITUSSNBAIN nuny 0.1 (B1-C-0710 566

“PRELIMINARY L

{—--30~35mm 7 prsnnc e 4 4~ G5

280-310mm,
FOR 2,060 kvA

230-2%0mm,
FOR 1,500 kvA

e 2 3 8 — 23S 1AL

M12( %)

M48, FOR 1,500 kvA to 2,000 kVA

wi2($)

NOTES ,

t. TIGHTENING TORQUE LEVEL OF BOLTS M12d 12"-“} 53 kgiw@m
2. THIS ORAWING 15 ONLY GUIDING (NOT COMPELLING).

i BIDDERS ARE AT LIBERTY TO QUOTE THE CONNECTOR

‘ ACCORDING TO MANUFACTURER'S DESIGN, BUT PEA RESERVES

THE RIGHT TO CONSIDER.
4. FDUR {4) CIRCUITS FOR 1,500 kvA TRANSFORMER
5. SIX  {6) CIRCUITS FOR 2,000 KVA TRANSFORMER

frmsnsn] 30— 1 B monn]
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