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5. NIFANLUNNARNNTUIN

Number Rated Primary-
PEA Vector
Item of Power Secondary Type s Model
. roup
phase | Material No. | (y/a) Voltage (V)
1 1050000011 22,000 - 480/240 | Withstand
1 30 -
2 1050000206 19,000 — 480/240 | short-circuit
3 1050010066 22,000 - 416/240
50
4 1050010138 33,000 - 416/240
Permanently o
BN
5 1050010067 22,000 - 416/240
100 sealed and ”ﬁlu
6 1050010139 33,000 - 416/240 om
3 completely oil filled Dyn11 NINUA
/ 1050010068 22,000 - 416/240 system (without gas
160
8 1050010140 33,000 — 416/240 | cushion), withstand
short-circuit
9 1050010069 22,000 - 416/240
250
10 1050010141 33,000 - 416/240

6. N1sATIaRaLLazAfdauNanlastiWNIszuLaInUe

6.1 an1nzuandanlunimaaey MWe1edaninninsgaundawtasliianiuualuudaziade vin

o Y

v
hdanagauviranmasallaluinivuald Wldniunisesssalii

AMUYAWINAAN

=
AANHTUY

AMNAWUFTENNA

Tlaifiw 40 °C

a{1f1 90 %RH

86 — 106 kPa

unaELne: w0 nwn. Ansivuaaniasldiduesvdusmenaimniamaiaviedaruaanizauls dgregesndammuniui

A 9 o o o
ine9des Wluaiaue

J a o o a o [ 1
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6.2 N1IAALABNANRLNASUNITRazausUTad WiTulUauniesasma s

I Number Rated Power Voltage Sample number
tem
of phase (kVA) (V) / Model
1 22,000 — 480/240 1
1 30
2 19,000 — 480/240 1
3 22,000 — 416/240 1
50
4 33,000 — 416/240 1
5 22,000 — 416/240 1
100
6 33,000 — 416/240 1
3
7 22,000 — 416/240 1
160
8 33,000 — 416/240 1
9 22,000 — 416/240 1
250
10 33,000 — 416/240 1

wxrenug: Wnsiunsdyuuazsusean@ndnel wwizvdautasiWinssuusmdiigauin 30 kVA, 50 kVA, 100 kVA,

160 kVA uag 250 kVA 1y

=g a 3 o a oy [ ' 1Y
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6.3 NN1IMIIREDLLAZNAGDLLNENNTTLTE

#1950 Routine test WisiHiun1ssaindaniunnsasaliil

sziilay
Group Test items NIMTIIU/ Remark
ABAMNRUA
T1 Total Weight and Dimensions PEA - INTUA +5 % of weight declared value(s)
(ANNANUIN N UAT ) RTRN-047-2561 AN Performance data and guarantee

e AMNEHAR

RTRN-035-2561 - WU +3 % of dimension declared
value(s) AN Performance data and
guarantee ANKNAG

. . ya aa d'
- Dimensions Iﬂwqq?mqumﬂqﬂuﬂﬂm

dAtyreevdaulag

T2 | Name plate Tivinnsiis@agudn 1l Name plate

7R3tz lagN1TRTIa LA

T3 | (1) Measurement of voltage IEC 60076-1 Asnmeseuiuliniuninsgiu IEC
ratio and check of phase - AN voltage ratio 139N tab uazANIH
displacement IAsagumans1sanA sy A + 0.5%

- necivslanilas 3 W4 Phase

displacement fiaaiflulilmnitssy

(2) Measurement of winding IEC 60076-1 Aanmmaseuiduliniuuinsgiu IEC
resistance - n3dpANAUNUlETRYN tab TnsAd
2.1) Single phase ANANUNIULAD SN AR BILANFNGATN
transformer mmﬁ'mmnﬂmmmmiﬂﬁu +0.5 %
2.2) Three phase (@ wsundanilas 3 wa)
transformer - NMTNANTNANANFTUNULTINNNNG

Correction 1171 anumnRdsas 75 °C

=g a 3 o a oy [ ' 1Y
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sziiiey
Group 1. Test items NIMTIIU/ Remark
AANTNURA
(3) Applied voltage test IEC 60076-3 Asnmmeaeuiuluniuninsgiu IEC way

AT NMAKNUIN A

132 AUANNTANLIN @ AT Q.2 (W18

Power frequency for 1 min)

(4) Induced voltage withstand

test

IEC 60076-3

Asnmeaeuiuluniuninsgiu IEC

(5) Measurement of no-load loss
and current at 90%, 100%

and 110% of rated voltage

IEC 60076-1 Lag

NIANUIN N

Aanmeseuiduliniuuinsgiu IEC
- A1 no-load loss' 91 TAP 3 NANINAZDL
v 1a 1 v
FasldANANTUANTI9NIAKLIN 9 LAZFAEY
1 a 2 1 dl o = Y a
Tiiu +5 % anAdpvizasTyaIngHas
1 1 dl v 1 a
- A1 no-load current' 7 TAP 3 fiaqlaiin
+30 % ANAMIZLAN Performance data

and guarantee ANNHNAG
EREIVIE
1. dszidliuannusesulninnagas 100 %

2. 81984 “The European commission working

document Directive 2009/125/EC

(6) Measurement of short-circuit

impedance and load loss

IEC 60076-1 Llag

AMANUAN N

Aanmaseuiduliniuuinsgiu IEC

- AN short-circuit impedance ‘17; TAP 3
faslalifiu £10 % andfiszylunens
AYANUAN

- #in load loss 71 TAP 3 Han InAgaLdas
TadifuAnlulum319 AARwan 9 Lavdias

wansnganARdan s ulling +5 %*
* §1984 “The European commission working

document Directive 2009/125/EC

(7) Leak testing with pressure

IEC 60076-1

Asnmeaeuiuliniuninsgiu IEC tny

palrzilulanfasliifanissaaastingy
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&L Type test Ianfiunsasiadamumnesiallil

sziliey
Group Test items HINTIU/ Remark
AaMnU
T4 | Routine test T3 except (7) IEC 60076-1, Asnmeaeuiuliniuninsgiu IEC
(before short-circuit) [EC 60076-3, UILHUANHNTIAKNUIN 4 WAZ NIAKNUIN A
NIANLIN 3 LAY A1379 A.2 (ade Power frequency for
NIANUIN A 1 min)
T5 | Temperature rise IEC 60076-2 Asnmeaeuiuliniuninsgiu IEC
LAY NAKEIN A | LArUIZiNUAINNIANUAN A ANTIN 4.1
T6 | Short-circuit withstand test with | IEC 60076-5, Asnmeseuiuluniuninsgiu IEC
Full wave lightning impulse test | IEC 60076-3, UsZIUANAIARUIN A A9 2.2 (Wada
IEC 60060-1 Full wave lightning impulse) Laz 5194
LAY ANANUIN A | A.3
T7 | Routine test T3 except (7) IEC 60076-1 , Asnmeaeuiuliniuninsgiu IEC
(after short-circuit) IEC 60076-3, UszIHUAITNAIANYEIN 9 LAY NIANUIN A

NIANUAN N LA

NMIANUIN ]}

AN374 Q.2 (Wada Power frequency for

1 min)
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A5 Addition test TaNHuN12899aA AN s 1T

T8 | Oil dielectric strength test IEC 60296 Asnmegeuiuluniuninsgiu IEC
Table 2 way TnefaeNATLTAUILINAN9Y > 30 KV
IEC 60156 fomsunisilid (drain anuseudad)
with partially
spherical
electrodes
T9 | Dry film thickness test ISO 12944-5 Asnmeaeuiuliniuuinggiu 1SO
WAZ NIANUIN 2 | LAZUszlumIuNIANUIN @ Taan19dnAN
ANULIRANeuan RN AN e
niaulas andusuans Ing
uffeurlas 1 wla : ynqafinmadeyudasd
pasmunlslFngn 200 pm
uffautlas 3 e : YnaaTinmaneufasd
pasmunlalsngn 160 pm
T10 | Bushing Clearance PEA ATIRADLANIDNNUUATAS NN,
(a) Between HV to HV RTRN-047-2561 - At least 225 mm for 22 kV system
(b) Between HV to Earth LAy - At least 320 mm for 19/33 kV system
RTRN-035-2561
UNIEILUB):
1. d@wmsunismaaey Group T1 — T3 (Routine test) ‘lﬁm"%ﬁum?ﬁ’umﬂwmmuwmfwmugfnﬁm
2. @wmsunimaany Group T4 - T7 (Type test) Wisuiiuntsimiaemagauii nwn. gausi
3. dwsunimaaey Group T8 - T10 (Addition test) Wm"ﬂLﬁumiﬁ’mioﬂwmv@wmTmmugfwﬁm
4. wdauras Wi e ULSIMILIFI9 ENAZABNKIUNIATIRABLUASARELAIIN Group T1-T10 YNTILNITAINNIANUIN
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Manufacturer's name and country of origin

Type or Model

Applied standard

Rated output kVA
Rated frequency Hz
Polarity -
Rated primary voltage V
Rated secondary voltage \Y
Operation duty: 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-circuit condition
Number of steps of primary tapping

Per cent of rated voltage of each tapping

Yes/No Steps
%
%

No-load current & Tolerance % & %
Short-circuit impedance at 75 °C & Tolerance % & %
Losses, for each transformer unit:
No-load loss plus positive tolerance W
Load loss, plus positive tolerance, at 75 °c w
Efficiency in %, at 75 °C and at load:

- 1/2 of rated power and P.F. = 1.0 %

- 1 of rated power and P.F. = 1.0 o
Voltage regulation at P.F. = 1.0 %
Connection symbol Dyn11

Type of oil preservation system
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Bushings HV LV

- Manufacturer's name _
- Country of origin _

- Applied standard _

- Rated current A

- BIL kV, peak
- Low-frequency dry 1-minute test voltage KV, r.m.s.
- Low-frequency wet 10-second test voltage KV, r.m.s.

- Colour of glazing _

- Stud thread size, Metric _

Winding
- Manufacturer's name -
- Country of origin -
- Material: copper _

- Type of enamel or insulating material of wire -

- Size of wire Yes/No
- for HV side (diameter) mm
- for LV side (dimension) mm X mm
- Resistance per phase at 75°C Ohm
- Full-wave impulse withstand voltage, or BIL KV, peak
- Power-frequency test voltage, 1 min KV, r.m.s.

- Construction of winding -
- Current density A/mm?

- 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 turns of each cail Turns
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Terminal connectors on HV and LV bushings

- Manufacturer's name

requirement

- For copper conductor diameter range (HV side) mm

- For aluminium conductor diameter range (HV side) mm

- For copper conductor diameter range (LV side) mm

- For aluminium conductor diameter range (LV side) mm

- Number of circuits, take-off (LV side) Circuits
- Terminal pads are according to PEA’s Drawing Yes/No
Core

- Manufacturer's name -

- Country of origin -
Method of cooling -
Total cooling surface m?
Brand of oil used for initial filling -
Completely assembled transformer shall withstand, without kg/cm2
permanent deformation, a maximum pressure of

Colour of tank: grey (RAL 7036)

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
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Tank Dimensions

- Thickness of side wall

mm
- Thickness of the top plate mm
- Thickness of bottom plate mm
Internal dimensions

- Height mm
- Width mm
- Depth mm
Dimensions of transformer

- Overall height mm
- Overall width mm
- Overall depth mm
- Height over cover mm
Total dry film thickness pum
Fin

- Fin radiators or Corrugated thickness mm
- Dimension of each fin (L x B x T) mm

- Number of Fins per radiator -

- Total number of Fin -
Bushing clearance -

- Fill in the shortest of clearance -

- LV to earth mm

- HV to earth mm

- Between LV bushing mm
- Between HV bushing mm
Pressure relief valve -

- Manufacturer's name -

- Country of origin _

- Type or model -

- Operating pressure kg/cm?
- Flow rate at...... kg/cm? ccl/sec
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X/R ratio

Rated short circuit current and withstanding duration

- Current KA

- Duration s
Duration of overload

- 25% overload minutes
- 50 % overload minutes
Magnetic flux density Tesla

Other:
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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 Dyn11
Type of oil preservation system -
Operation duty: 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-circuit condition Yes/No
Number of steps of primary tapping Steps
Per cent of rated voltage of each tapping %
No-load current & Tolerance % & %
Short-circuit impedance at 75 °C & Tolerance % & %
Losses, for each transformer unit:

No-load loss plus positive tolerance W
Load loss, plus positive tolerance, at 75 °c W
Efficiency in %, at 75 °C and at load:

1/2 of rated power and P.F. = 1.0 %

1 of rated power and P.F. =1.0 %

Voltage regulation at P.F. = 1.0

%
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Bushings HV LV
- Manufacturer's name -
- Country of origin _
- Applied standard _
- Rated current A
- Full-wave impulse withstand voltage, or BIL kV, peak
- Low-frequency dry 1-minute test voltage KV, r.m.s.
- Low-frequency wet 10-second test voltage KV, r.m.s.
- Protection class ? -
- Colour of glazing _
- Stud thread size, Metric _
Secondary neutral point is loaded with rated current Yes/No
Terminal connectors on HV and LV bushings
- Manufacturer's name -
- For copper conductor diameter range (HV side) mm
- For aluminium conductor diameter range (HV side) mm
- For copper conductor diameter range (LV side) mm
- For aluminium conductor diameter range (LV side) mm
- Number of circuits, take-off (LV side) Circuits
- Terminal pads are according to PEA’s Drawing Yes/No
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Winding HV LV
- Manufacturer's name -
- Country of origin _
- Material: copper Yes/No
- Type of enamel or insulating material of wire -
- Size of wire

- for HV side (diameter) mm

- for LV side (dimension) mm X mm
- Resistance per phase at 75°C Ohm
- Full-wave impulse withstand voltage, or BIL kV, peak
- Power-frequency test voltage, 1 min KV, r.m.s.
- Construction of winding -
- Current density A/mm?
- 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 turns of each caoil Turns
Core
- Manufacturer's name -
- Country of origin -
Pressure relief valve
- Manufacturer's name -
- Country of origin -
- Type or model -
- Operating pressure kg/cm®
- Flow rate at...... kg/cm? co/sec
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Method of cooling

2

Total cooling surface m
Brand of oil used for initial filling -
Completely assembled transformer shall withstand, without kg/cm2
permanent deformation, a maximum 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

Tank Dimensions

- Thickness of side wall mm

- Thickness of top plate mm

- Thickness of bottom plate mm
Internal Dimensions

- Height mm
- Width mm
- Depth mm
Dimensions of transformer

- Overall height mm
- Overall width mm
- Overall depth mm
Height over cover mm
Total dry film thickness 2. um
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Fin

- Fin radiators or Corrugated thickness mm

- Dimension of each fin (L XB X T) mm
Number of Fins per radiator

- Side of tank _

- Front of tank B

- Total number off fin _
Bushing clearance

- Fill in the shortest of clearance mm

- LV to earth mm

- HV to earth mm

- Between LV bushing mm

- Between HV bushing mm
Additional detail documents according to PEA requirement Yes/No
X/R ratio

Rated short circuit current and withstanding duration

- Current KA

- Duration s
Duration of overload

- 25% overload Minutes
- 50 % overload Minutes
Magnetic flux density Tesla

Other :
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M28819518N159 The critical documents of the transformers
No. Required documents
1 HV and LV Bushing test report
2 Dry film thickness test report
3 Routine test report
4 Short-circuit withstand test report
5 TIS 17025 or ISO/IEC 17025 accreditation certificate for the TIS 384 and/or IEC 60076 and related
standard scope (if any)
6 Drawing of inside tank and overall transformer with dimensions in mm showing of particulars of normal
construction details.
7 Drawing of active part(s) and cross section area of core
8 Drawing of core and coil construction
9 Drawing, with dimensions in mm, of the following accessories:
HV and LV bushings, 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, Bracket for surge arrester, Earthing terminal for surge arrester, Bracket for
surge arrester, Lifting lug, Supporting lugs, Compression type of cable lug, Accessories according to
manufacturer’'s design
10 Catalogues and/or drawings with details of the following accessories:
Bird guard, Core, HV and LV winding, Off load tap changer, Insulation paper, Gaskets, Oil drain valve,
Accessories according to manufacturer's design
11 Specification of transformer oil and test report
12 Quality management system certificate/license and quality procedure
13 Bill of material and supplier lists
14 Process flow chart or Control flowchart or the like
15 Test equipment and performance characteristic lists
16 License / Certificate / letter related to the production and/or transformer.
17 Production capacity and yield (if possible) per day/month/year
18 Manufacturing process risk analysis / FMEA /FTA or the like
19 Label and/or Marking drawing
20 Photograph of transformer or 3D or the like
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M1519 Watt Losses / Percent short-circuit impedance

1. unanlastWWIszuuInUng 1 e

Watt Losses (W) o
Transformer Short-circuit
_ No-load loss for °
Rating Load loss impedance at 75 °C
system voltage of : o
(kVA) at75°C (%)
22 kV and 19/33Y kV
30 120 430 2.0

2. unawilaslWAiszuudtning 3 e

Transformer Watt Losses (W) Short-circuit
Rating No load loss for system voltage of : Load loss | Impedance at 75 °c
(A 22 kV 33 kv at 75 °c )

50 110 170 875 4
100 180 260 1,450 4
160 260 370 2,000 4
250 360 520 2,750 4
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A199 A.1: Temperature rise test

Requirements for

Temperature rise limit (K)

Top ail

50

Average winding

55

$15149 A.2: Dielectric tests

Dielectric tests for 1 phase

Nominal system voltage

Full wave lightning impulse

Power frequency for 1 min

(kV, r.m.s.) (kV, peak) (kV, r.m.s.)
19/33Y 170 70
22 125 50
0.48/0.24 30 10

Dielectric tests for 3 phase

Nominal system voltage

Full wave lightning impulse

Power frequency for 1 min

(kV, r.m.s.) (kV, peak) (kV, r.m.s.)

33 170 70

22 125 50
0.416/0.24 30 10

nN1snAdaU Lightning impulse test

ﬁ’mummmﬁmmmmmu lightning impulse test aMNLANA1T No. RTRN-047-2561 LLAzlana17  No.
RTRN-035-2561 Lﬁmﬁﬂuﬁ'w’f@ 1e.2.2 Test procedure of Type test and Short-circuit withstand test )
(3) waziiada 1e.5 Acceptance test items and acceptance test procedures ﬁxﬂﬁiﬂiﬂ‘ﬁj

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

The impulse test is applied to all the LV terminals (including the LV neutral) connected together with
the higher voltage terminals earthed.
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(2) Test voltage: The standard lightning-impulse voltage and tolerances shall be in accordance with

the |EC 60060-1 as the table below:

M99 9.3 Tolerances for lightning impulse wave shape

Description HV LV

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

Front time 1.2 us £30 %
Time to half-value 50 ps £20 %
Relative overshoot magnitude Not exceed 10 %

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

front time (T,), time to half-value (T,) and overshoot.
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ANUUUILAZSE8E Spot checks 114U Dry film thickness test
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:a;ﬂ .1: The position of spot checking for 22 kV single-phase transformers
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3‘1] .2: The position of spot checking for 19 kV single-phase transformers
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M1919 @.1: Distance for spot checking at the side of single-phase transformers

Symbols Distance Symbols Distance
a About 25% of height (h) X About 25% of width (w)
b About 50% of height (h) y About 50% of width (w)
o} About 75% of height (h) z About 75% of width (w)
wl w
@ @
@ X @ @ X ©)]
X X X X
@ ®
we © *© we © ~
® @ ® @
X X X X
® ®
X X
TOP VIEW TOP VIEW

3‘1] .3: The position of spot checking for single-phase transformers

M54 @.2: Distance for spot checking at the top of single-phase transformers

AN AU anni 287N
1 1/4 of w1 and 1/3 of w2 5 1/4 of w1 and 2/3 of w2
2 1/2 of w1 and 1/4 of w2 6 1/2 of w1 and 3/4 of w2
3 3/4 of w1 and 1/3 of w2 7 3/4 of w1 and 2/3 of w2
4 1/2 of w1 and 1/2 of w2
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gﬂ @.4: The position of spot checking for 22 kV and 33 kV three-phase transformers
M1919 R.3 : Distance for spot checking at the side of three-phase transformers
Symbols Length Symbols Length
a About 1/2 of width (W1) u About 1/2 of height (H1)
b About 1/5 of width (W2) % About 1/2 of height (H3)
c About 2/5 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 About 4/5 of width (W2) z About 3/4 of height (H2)
f About 1/2 of width (W3)
g About 1/3 of width (D)

About 2/3 of width (D)
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g‘ﬂ ?.5: The position of spot checking for three-phase transformers

A19719 R.4 : Distance for spot checking at the top of three-phase transformers

AN AU ﬂﬂvﬂ'ﬁl AU
1 1/2 of w1 (ANEIITALLAEATTL Bushing) 9 1/2 of w5 (ANEITTALLAEATTL Bushing)
2 1/2 of w2 (ANEITTALLAEATL Bushing) 10 1/2 of wé (ANEITTALLAEATL Bushing)
3 1/2 of w3 (ANEITTALLAEATTL Bushing) 11 1/2 of W7 (ANEITTALLAEATL Bushing)
4 1/2 of w4 (AYNANITALLAENTL Bushing) 12 1/2 of w8 (AYNNITALLAENTU Bushing)
5 1/5 of Wand 1/2 of H 13 1/2 of w9 (ﬂQﬁﬁJ@j\ia‘zﬁULﬁﬂQﬁU Bushing)
6 2/5 of W and 1/2 of H
7 3/5 of Wand 1/2 of H
8 4/5 of W and 1/2 of H
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Sample 28N1531U529 a m‘qmﬁl’a
No. Test items Testing v . 2 2 l'ili')’«:lﬁﬂlﬂ’]&l \
M38e19 No. 9N Lab 9N Lab ﬁ Lab AR
JEXRE N eaNsY | auneeusy | MNIIUTRN
1 Total Weight and Dimension T1 S1 T1
2 Name plate T2 S2 T2
(1) Measurement of voltage ratio and check of phase
displacement
(2) Measurement of winding resistance
2.1) Single phase transformer
2.2) Three -phase transformer Routine test 1
3 (3) Applied voltage test LE S3 E
(4) Induced voltage withstand test
(5) Measurement of no-load loss and current at 90%, 100%
and 110% of rated voltage
(6) Measurement of short-circuit impedance and load loss
(7) Leak testing with pressure
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Group

Sample WBNTIUIA ng2aLNa

. . AFIAAAAIN
a ' a a ' '
A2819 No. # Lab # Lab 7 Lab Aaant

No. Test items Testing

199911 nWn.aausu N195U5a49

nWn.aaNsu

Routine test No.3 except (7) (before short-circuit)

Temperature rise

Type test 1
Short-circuit withstand with Full wave lightning impulse test

N~ | ool s~

Routine test No.3 except (7) (after short-circuit)

Oil dielectric strength test

© | ©

Dry film thickness test

Bushing Clearance Addition test 1
10 (a) Between HV to HV

(b) Between HV to Earth
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