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Total Quality. Assured.

ASTA TYPE CERTIFICATE

Project No: G104343209 Certificate No: ASTA-TYPE-00385

Applicant: SONG HONG VIET CO., LTD., Lot CN5 Quat Dong Expanded Industrial Zone,
Nguyen Trai Commune, Thuong Tin District, Ha Noi City, VIETNAM.

Apparatus: 400 kVA, ONAN, (35 kV £ 2 x 2.5%) / 0.4 kV, 50 Hz, three-phase, two winding
category 1, YynO, oil-type transformer with HV winding having 5 tap settings
and principal tap being on tap 3.

Manufactured By: SONG HONG VIET CO., LTD., Lot CN5 Quat Dong Expanded Industrial Zone,
Nguyen Trai Commune, Thuong Tin District, Ha Noi City, VIETNAM.

Test Report No: B20136

Designation: BAND

The apparatus which is representative of the designation, supplied drawings and photographs has been
evaluated in accordance with:

IEC 60076-1: Edition 3.0, 2011-04, Clauses 11.1.2.1, 11.1.3, 11.1.4f) & h), 11.2t0 11.6 & 11.8

IEC 60076-2: Edition 3.0, 2011-02, Clauses 6 & 7

IEC 60076-3: Edition 3.0, 2013-07, Clauses 10, 11 & 13

IEC 60076-5: Edition 3.0, 2006-02, Clause 4.2

IEC 60076-10: Edition 2.0, 2016-03, Clauses 11 & 12

and STL Guide to IEC 60076 issue 6.0, 1 June 2019, where applicable

The results are shown in the record of tests attached hereto. The values obtained and the general performance is
considered to comply with the above Standard(s) and to justify the ratings assigned by the manufacturer as stated
on the ratings page(s) of this Certificate. This Certificate applies only to the apparatus tested. Responsibility for
conformity of any apparatus having the same or other designations rests with the Manufacturer.

L0c y iaASA
m d(%)uk)*\_""kﬁ’% “\ Certification Engineer

V C. MUIL‘ cfm‘u_g Certification Officer
UKAS

PRODUCT

CERTIFICATION 25 July 2020 Date
010

This Certificate is for the exclusive use of Intertek's client and is provided pursuant to the agreement between Intertek and its Client. Intertek's responsibility and liability are limited to the
terms and conditions of the agreement. Intertek assumes no liability to any party, other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned by
the use of this Certificate. Any use of the Intertek name or one of its marks for the sale or advertisement of the tested material, product or service must first be approved in writing by Intertek.
This certificate is accredited under UKAS, accreditation No.010
Issued by Intertek Testing & Certification Ltd., Academy Place, 1-9 Brook Street, Brentwood CM14 5NQ, United Kingdom
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Project No. G104343209 Certificate No. ASTA-TYPE-00385

Conditions of use:

ASTA Type Certificates, verification of test is issued by Intertek for the exclusive use of the party applying for the
Certificate. Intertek assumes no liability to any parties other than those with which it has an agreement and then
only in accordance with the agreed Terms and Conditions.

The Applicant is authorised to copy or distribute Certificates and Test Reports provided the entire contents are
included, or Certificate Front Sheets accompanied by any associated pages on which are stated the assigned rated
characteristics and no part is obscured or illegible. Permission must be obtained from Intertek before any other
kind of reproduction is made.

The holder of a Certificate may claim in Trade Journals, Catalogues, Technical Articles etc., and without the prior
approval of Intertek that the product identified in a Certificate is Certified.

To minimise the possibility of any misunderstanding such claims must clearly identify the product(s) certified or
approved, the ratings verified and the Standard against which certification/approval has been made.

Any other use of the Intertek or ASTA brand must first be approved in writing by Intertek. Test results and ratings
verified by testing included in the Certificate and related Test Reports shall relate specifically to the sample(s)
tested.

Authenticity:

Authenticity of any ASTA document can be confirmed by contacting the Intertek ASTA certification office at the
following address: Intertek Testing & Certification Ltd., Centre Court, Meridian Business Park, Leicester, LE19 1WD,
United Kingdom. Email: asta@intertek.com

This Certificate is for the exclusive use of Intertek's client and is provided pursuant to the agreement between Intertek and its Client. Intertek's responsibility and liability are limited to the
terms and conditions of the agreement. Intertek assumes no liability to any party, other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned by
the use of this Certificate. Any use of the Intertek name or one of its marks for the sale or advertisement of the tested material, product or service must first be approved in writing by Intertek.
This certificate is accredited under UKAS, accreditation No.010
Issued by Intertek Testing & Certification Ltd., Academy Place, 1-9 Brook Street, Brentwood CM14 5NQ, United Kingdom
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Project No. G104343209 Certificate No. ASTA-TYPE-00385

Limitations of use:

Verification of 3ph 400kVA/35kV/400V oil-type transfomer

CHARACTERISTIC VERIFIED f&;‘:ﬁﬁg i VERIFIED TESTS AND RATINGS
Rated voltage, Ur Icfacuigogii U, =35kV / 0.4kV
341.4W at 90% rated voltage
427.0W at 100% rated voltage
IEC 60076-1 526.3W at 110% rated voltage

No-load loss and no-load current

clause 11.1.3 ¢)

0.12% at 90% rated voltage

0.12% at 100% rated voltage

0.14% at 110% rated voltage

Rated power, Sr IEC 60076-2 400kVA, ONAN
clause 7.0
IE 76-
Short-circuit withstand test € 60076-5 Verified
clause 4.2
HV
Um = 40.5kV:
IEC 60076-3 N =_'20|?kv
Rated insulation level clauses 10, 11, ac = 80kvV
13.3 LV
Um <1.1kV:
ac =3kV
Sound pressure level for the transformer at 0.3 m IEC 60076-10
under no-load current and rated voltage, ONAN clause 11 37dB(A), guaranteed 48dB(A)
Sound pressure level for the transformer at 0.3 m IEC 60076-10
49dB(A B(A
under no-load current and rated voltage, ONAN clause 12 9dB(A), guaranteed 59dB(A)
Measurement of winding resistance IEC 60076-1 Verified
clause 11.2
Measurement of voltage ratio and check of phase IEC 60076-1 .
. Verified
displacement clause 11.3
Measurement of short-circuit impedance and IEC 60076-1 -
Verified
load loss clause 11.4
Leak test with pressure for liquid-immersed IEC 60076-1 .
. Verified
transformer (tightness test) clause 11.8
Measurement of zero-sequence impedance(s) IEC 60076-1 Verified
on three-phase transformer clause 11.1.4f)
Measurement of d.c. insulation resistance between | IEC 60076-1 Verified

each winding to earth and between windings

clause 11.1.4 h)

This Certificate is for the exclusive use of Intertek's client and is provided pursuant to the agreement between Intertek and its Client. Intertek's responsibility and liability are limited to the
terms and conditions of the agreement. Intertek assumes no liability to any party, other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned by
the use of this Certificate. Any use of the Intertek name or one of its marks for the sale or advertisement of the tested material, product or service must first be approved in writing by Intertek.
This certificate is accredited under UKAS, accreditation No.010
Issued by Intertek Testing & Certification Ltd., Academy Place, 1-9 Brook Street, Brentwood CM14 5NQ, United Kingdom
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Project No. G104343209 Certificate No. ASTA-TYPE-00385

Certificate contents:

The following documents are attached to and form part of this certificate:

Documents: Number of pages:
Test Report (B20136, dated 6/07/2020) 53
Drawings 10

Certificate Revision Amendment Table:

Certificate Number Issue date Amendment

ASTA-TYPE-00385 25 July 2020 | Initial Issue




RECORD OF PROVING TESTS A STA

Laboratory Ref. No: B20136

APPARATUS TESTED:

STANDARD:

MANUFACTURER:

TESTING
LABORATORY:

APPROVED BY:

Date:

Page 1 of 53

Three-phase, 400 kVA, (35000 23X 2.5%) / 400V (Ur), 50 Hz, ONAN,
Category 1, YynO, oil type transformer. The high voltage winding has 5
taps and the principal tap is tap 3.

IEC 60076-1: Edition 3.0 2011-04 Clauses 11.1.2.1,11.1.3, 11.1.4 1),
11.1.4h),11.2to 11.6 and 11.8

IEC 60076-2: Edition 3.0 2011-02 Clauses 6 and 7

IEC 60076-3: Edition 3.0 2013-07 Clauses 10, 11 and 13

IEC 60076-5: Edition 3.0 2006-02 Clause 4.2

IEC 60076-10: Edition 2.0 2016-03  Clauses 11 and 12

and the STL Guide to IEC 60076 Issue 6.0, 1 June 2019, where applicable

SONG HONG VIET CO., LTD.
Lot CN5 Quat Dong Expanded Industrial Zone, Nguyen Trai Commune,
Thuong Tin district, Ha Noi city, VIETNAM

Shenyang Transformer Institute Co., Ltd. Transformer Laboratory (STRI-
CTQC)

No. 18, Hushitai South Street, Shenbei New Area, Shenyang, Liaoning,
China

Stephen Yu, ASTA Observer, Intertek China

6 July 2020

Date of tests: 16 to 19 June 2020 Stephen Yu, ASTA Observer



RECORD OF PROVING TESTS A STA

Laboratory Ref. No: B20136 Page 2 of 53
CONTENTS

Record of proving tests: Pages 1to 33

Diagram numbers: Pages 34 and 35 (Figures 1 & 2)

Oscillogram numbers: Pages 36 to 46

Impulse oscillograms:

B20136-L01 to B20136-L12

Short-circuit oscillograms:

B20136-S01-1 to 3, B20136-S02-1 to 3 and B20136-S03-1 to 3

Photographs: Pages 47 to 53

Drawings: 10 drawings

Photographs: The following photographs are included in this document.

Photograph No: | Description
P0O01 Measurement of winding resistance after the short-circuit withstand tests
Measurement of voltage ratio and check of phase displacement after the short-
P002 A
circuit withstand tests
Measurement of short-circuit impedance and load loss after the short-circuit
P0O03 .
withstand tests
P004 Measurement of no-load loss and current after the short-circuit withstand tests
P0O05 Full wave lightning impulse test (LI) on HV line terminal
P006 Applied voltage test (AV) after the short-circuit withstand tests on HV windings
P0OO7 Induced voltage withstand test (IVW) after the short-circuit withstand tests
P0O08 Temperature rise test arrangement
P009 Short-circuit withstand tests arrangement view 1
PO10 Short-circuit withstand tests arrangement view 2
PO11 Transformer HV terminals side before the short-circuit withstand tests
P0O12 Transformer LV terminals side before the short-circuit withstand tests
PO13 Transformer HV terminals side after the short-circuit withstand tests
PO14 Transformer LV terminals side after the short-circuit withstand tests

Date of tests: 16 to 19 June 2020 Stephen Yu, ASTA Observer



RECORD OF PROVING TESTS A STA

Laboratory Ref. No: B20136 Page 3 of 53
CONTENTS (continued)

Schedule of drawings: The following drawings were supplied by the client / manufacturer.

Issue Status
Drawing number Description
Revision Date

17T.710.5052.1 - 10/02/2020 | SB-400/35 General Assembly
17T.001.5052 - 10/02/2020 | Nameplate
57T.384.5052.1 - 10/02/2020 | SB-400/35 OIL TANK
6ZT.602.5052 - 10/02/2020 | SB-400/35 LV Coil
5ZT.517.5052 - 10/02/2020 | SB-400/35 LV Leads
6ZT.602.5052.1 - 10/02/2020 | SB-400/35 HV Coil
57T.516.5052.1 - 10/02/2020 | SB-400/35 HVLeads
5ZT.700.5052 - 10/02/2020 | SB-400/35
5ZT.641.5052.1 - 10/02/2020 | SB-400/35 Iron Core Assembly
57T.640.5052.1 - 10/02/2020 | SB-400/35 Iron core

The above drawings were supplied by the client and verified by the ASTA Observer as adequately
representing the apparatus tested.

Date of tests: 16 to 19 June 2020

Stephen Yu, ASTA Observer




RECORD OF PROVING TESTS

Laboratory Ref. No: B20136

APPARATUS TESTED

ASTA

Page 4 of 53

Three-phase, 400 kVA, (35000£2X2.5%) / 400V (Ur), 50 Hz, ONAN, Category I, YynO0, oil type

transformer. The high voltage winding has 5 taps and the principal tap is tap 3.

TRANSFORMER DETAILS
Manufacturer

Rating

Rated voltage ratio
Manufacturer’s serial No.
Product type

Tapping

Connection symbol

Rating plate impedance (75°C)
Cooling

Dielectric properties

Oil mass

Total mass

Date of manufacture
Windings

HV Winding material
LV Winding material
Material of the core

Insulation system

: SONG HONG VIET CO., LTD.

: 400 kVA, ONAN

: 35000/ 400 V

: 1203030288

: Three-phase power transformer

: + 5% steps of 2.5 %, (5 tap positions)
:YynO

: 4.64% for Tap 3

: ONAN

HV Um 40.5/ LI 200/ AC 80 kV

Lv Un<11/AC3kV

1 380 kg

11800 kg

: March 2020

: Circular

: Wire (Copper)
: Foil (Copper)
: Silicon Core

: Nynas Nytro Gemini X Oll

Nominal tapping ratios are detailed below. Tap 3 is the principal tap.

Tap Rated HV Rated HV Rated LV Rated LV
Voltage Current Voltage Current
Number \ A v A
1 36750 6.28
2 35875 6.44
3 35000 6.60 400 577.4
4 34125 6.77
5 33250 6.95

Date of tests: 16 to 19 June 2020

Stephen Yu, ASTA Observer



RECORD OF PROVING TESTS

Laboratory Ref. No: B20136
CLIENT

SONG HONG VIET CO., LTD.
Lot CN5 Quat Dong Expanded Industrial Zone, Nguyen Trai Commune,
Thuong Tin district, Ha Noi city, VIETNAM

DATE OF RECEIPT OF APPARATUS

5 June 2020

ORDER NUMBER

QNS200423003

MANUFACTURER

SONG HONG VIET CO., LTD.
Lot CN5 Quat Dong Expanded Industrial Zone, Nguyen Trai Commune,
Thuong Tin district, Ha Noi city, VIETNAM

WITNESSES OF THE TESTS:
Name Organisation
Mr. Stephen Yu — ASTA Observer, Intertek Guangzhou

Date of tests: 16 to 19 June 2020

ASTA

Page 5 of 53

Stephen Yu, ASTA Observer



RECORD OF PROVING TESTS A STA

Laboratory Ref. No: B20136 Page 6 of 53
LABORATORY

The apparatus was tested at:

Shenyang Transformer Research Institute Co., Ltd. (STRI-CTQC)

Hushitai South Avenue 18#, Shenbei New District, Shenyang, Liaoning Province, China

The laboratory accreditation details are:

IECEE CB This Laboratory is a CB Testing Laboratory
Scheme (CBTL) under the IECEE CB Scheme with TUV
Rheinland InterCert Kft., MEEI Division as the
National Certification Body.
CNAS This Laboratory is accredited by China National

Accreditation Service for Conformity
Assessment against the requirements of ISO /
IEC 17025:2017, Accredited No. CNAS L0681

Date of tests: 16 to 19 June 2020 Stephen Yu, ASTA Observer
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Page 7 of 53

RECORD OF PROVING TESTS

Laboratory Ref. No: B20136
SCHEDULE OF TESTS

The transformer was tested in accordance with the following standards:

IEC 60076-1: Edition 3.0 2011-04 Clauses 11.1.2.1,11.1.3,11.1.4f),11.1.4 h), 11.2to 11.6 and 11.8

IEC 60076-2: Edition 3.0 2011-02 Clauses 6 and 7
IEC 60076-3: Edition 3.0 2018-03 Clauses 10, 11 and 13

IEC 60076-5: Edition 3.0 2006-02 Clause 4.2

IEC 60076-10: Edition 2.0 2016-03 Clauses 11 and 12
and the STL Guide to IEC 60076 Issue 6.0, 1 June 2019, where applicable.

Test Standard Clause No. Page No.

Routine tests

Measurement of winding resistance IEC 60076-1 Clause 11.2 12

Measurement of voltage ratio and check of IEC 60076-1 Clause 11.3 13

phase displacement

Measurement of short-circuit impedance and IEC 60076-1 Clause 11.4 14 and 15

load loss

Measurement of no-load loss and current at Clauses 11.5

100 % and 90 % and 110 % of rated voltage IEC 60076-1 and 11.1.3 e) 161018

Applied voltage test (AV) IEC 60076-3 Clause 10 19

Induced voltage withstand test (IVW) IEC 60076-3 Clause 11 19

Leak testing W|_th pressure for liquid-immersed IEC 60076-1 Clause 11.8 20

transformers (tightness test)

Type tests

Temperature rise test IEC 60076-2 Clauses 6 and 7 | 21 to 23

Determination of sound level IEC 60076-10 Clauses 24 to0 26
11and 12

Measurement of no-load loss and current at Clause

90 % and 110 % of rated voltage IEC 60076-1 11.13¢e) 17and 18

Full wave lightning impulse test (LI) IEC 60076-3 Clause 13 27

Special tests

Short-circuit withstand test IEC 60076-5 Clause 4.2 29to 33

Measurement of zero-sequence impedance(s) IEC 60076-1 Clause 11.6 o8

on three-phase transformers

Measurement of d.c. insulation resistance

between each winding to earth and between IEC 60076-1 Clause 11.1.4 h) | 20

windings

Date of tests: 16 to 19 June 2020

Stephen Yu, ASTA Observer




RECORD OF PROVING TESTS A STA

Laboratory Ref. No: B20136 Page 8 of 53
GENERAL TEST CONDITIONS

General

1.

All the tests were performed on transformer serial no. 1203030288.
See Schedule of Tests, Page 7.

Routine tests

2.

For all routine tests except the dielectric tests the transformer was supplied from a sinusoidal
three-phase 50 Hz supply.

For the applied voltage test, the transformer was supplied from a sinusoidal 50 Hz single-phase
supply before and after the short-circuit withstand tests.

For the induced voltage withstand test, the transformer was supplied from a sinusoidal 150 Hz
supply before and after the short-circuit withstand tests.

The HV winding resistances were measured using a KRI winding analyser d.c. bridge model
JYR(40E) at 0.1 A before and after the short-circuit withstand tests.

The LV winding resistances were measured using a KRI winding analyser d.c. bridge model
JYR(40E) at 10.0 A before and after the short-circuit withstand tests.

The voltage ratio and check of phase displacement were measured using a Baoding SIRUITE
electrical turns ratio meter model SR2000B before and after the short-circuit withstand tests.

For the load loss tests, the power, voltages and currents were measured using a YOKOGAWA
power analyser model number WT 500 before and after the short-circuit withstand tests.

For the load loss test the transformer’s HV winding was energised with the LV winding short-
circuited such that at least 50 % of the rated current flowed in the HV winding.

The short circuit impedance and the load loss were calculated for the reference temperature of
75°C.

For the no-load loss tests, the power, voltages and currents were measured using a
YOKOGAWA power analyser model number WT 3000 before and after the short-circuit
withstand tests.

For the no-load loss test the transformer’s LV winding was energised at rated voltage with the
HV windings open circuit, in accordance with clause 11.5 of IEC 60076-1:2011.

The transformer oil temperatures were measured via PT resistance temperature detector.

All the PT resistance temperature detectors temperature measurements were made using KRI
Data Logger Model No. DT1000.

In accordance with clauses 7.1, 7.2 and 7.3 of IEC 60076-3:2018 and clause 4.2.7.4 of
IEC 60076-5:2006 the dielectric tests were performed in the following sequences before and
after the short-circuit withstand tests:

Test Before short-circuit tests After short-circuit tests

Order
1) Applied voltage test (AV) Full wave lightning impulse test (LI)
2) Induced voltage withstand test (IVW) Applied voltage test (AV)
3) - Induced voltage withstand test (IVW)

Date of tests: 16 to 19 June 2020 Stephen Yu, ASTA Observer



RECORD OF PROVING TESTS A STA

Laboratory Ref. No: B20136 Page 9 of 53
GENERAL TEST CONDITIONS

Temperature rise test
10. The temperature rise test was performed after the short-circuit withstand tests.

11. Load loss, no-load loss and dc resistance measurements were used to calculate the total power
required for the temperature rise test. The temperature rise results have been calculated at the

75°C reference temperature.

12. The transformer was tested in accordance with clause 7.3 of IEC 60076-2:2011 using the short-
circuit method.

The test was performed in ONAN condition:

The test was performed in two parts as follows:

a) Total loss injection-
The transformer HV winding was subjected to a test voltage sufficient to supply total losses
with the LV winding short-circuited. The test power was maintained until the increase in top
oil was below 1 K per hour for a period of 3 hours.
The corrections of clause 7.13 of IEC 60076-2:2011 were used in determining the top oil
and average oil temperature rises

b) Rated current injection for the HV and LV windings-
At the completion of part a), the test current was reduced to rated current for 1 hour
followed by rapid disconnection of the test supply and the d.c. resistances of the windings
were measured to determine their maximum temperatures using the change of resistance
method for the HV and LV windings.
The corrections of clause 7.13 of IEC 60076-2:2011 were used in determining the top ail,
average oil and winding temperature rises.

13. A YOKOGAWA power analyser model number WT 3000 was used to measure the current,
voltages and power.

14. The HV (B-C), and LV (b-c) winding resistances were measured using a d.c. resistance bridge
before and during the hot resistance shutdown.

15. One PT resistance temperature detector was placed in the top oil pocket of the transformer.

16. The bottom radiators outlets temperatures were measured with PT resistance temperature
detectors placed in 2 outlet points of the radiator banks.

17. The ambient temperature was the average of 4 PT resistance temperature detectors placed in
oil pots each with approximately a 2 hours’ time constant.
The oil pots were positioned round the transformer located at about half the transformer’s height
and about 2 m from the transformer in ONAN condition.

18. All the thermocouple temperature measurements were made using KRI Data Logger Model No.
DT1000.

19. The top oil temperature (65) was determined from the average of the top oil pocket
temperatures as per clause 7.4.1.

20. The bottom oil temperature (Bp) was determined from the average of the bottom oil outlet
temperatures of the radiator banks as per clause 7.4.2.

21. The average oil temperature was determined using clause 7.4.2;: 8gm= (Bo+6p)/2

Date of tests: 16 to 19 June 2020 Stephen Yu, ASTA Observer



RECORD OF PROVING TESTS A STA

Laboratory Ref. No: B20136 Page 10 of 53
GENERAL TEST CONDITIONS

Determination of sound level

22

23.

24.

25.

26.

27.

28.

29.

30.

. The sound pressure level was measured in accordance with clause 11 of IEC 60076-10:2016.

The sound pressure level tests were performed with the transformer in a room dimensioned
36.0 m wide, 8.0 m deep and 9.4 m high, rectangular shaped. The room had some equipment
as shown in Figure 2.

The sound pressure level tests were performed before the temperature rise test.

Measurements were made using a Type 1 calibrated sound level meter complying with IEC
61672 and calibrated in accordance with clause 5.2 of ISO 3746 as follows:

A B & K sound level meter Type 2270, Serial No. 2746614 and 4380 factory Jiaxing branch
Calibrator model type HS6020, Serial No. 27008618 were used for the testing.

The sound level calibrator meter was used before and after the test.

The sound level meter was mechanically held for all sound level measurements. The operator
stood to the side of the meter for each measurement.

Before and after the sound pressure level tests, the A-weighted sound level pressure level of
the background noise was measured at 15 measuring positions at half the height of the
transformer.

The transformer sound pressure level was measured under no-load conditions with the LV
winding supplied at rated volts from a sinusoidal 50 Hz three-phase supply with the HV windings
open circuit, in accordance with clause 4.2 of IEC 60076-10:2016.

The sound pressure level was measured around the prescribed contour at a distance of 0.3m in
ONAN condition from the transformer’s principal radiating surface at half height of the
transformer, as shown in Figure 2.

The average sound pressure level and power level were calculated from the measured sound
pressure levels in accordance with clauses 11 and 12 of IEC 60076-10:2016.

Induced voltage withstand test (IVW)

31.

32.

33.

The induced voltage withstand test (IVW) was performed in accordance with clauses 11.1 and
11.2 of IEC 60076-3:2018-03.

The induced voltage withstand test (IVW) was performed before and after the short-circuit
withstand tests.

The low voltage windings of the transformer were energised from a three-phase 150 Hz supply.

Short-circuit withstand tests

34

35

. Interpretation of IEC 60076-5:2006 was taken from the STL Guide to IEC 60076 issue 6.0, 1
June 2019.

. A YOKOGAWA power analyser model number WT3000 was used in a three-phase circuit
before the short-circuit withstand tests to determine short-circuit impedance and X/R ratio.
These values were used in the calculation of short-circuit currents.

Date of tests: 16 to 19 June 2020 Stephen Yu, ASTA Observer



RECORD OF PROVING TESTS A STA

Laboratory Ref. No: B20136 Page 11 of 53
GENERAL TEST CONDITIONS

Short-circuit withstand tests(continued)

36

37.

38.

39.

40.

. In accordance with clause 4.1.2 of IEC 60076-5:2006, the short-circuit impedance of the
transformer was calculated at the reference temperature of 75°C.

The theoretical short-circuit currents were calculated based on the impedance of the
transformer only. As the system impedance calculated for a short-circuit apparent power in
accordance with Table 2 of IEC 60076-5:2006, 1000 MVA at Usys 35 kV (Usys 35 kV required

by client, 1000 MVA refer to Table 2 of IEC 60075-5:2006) was less than 5% of the short-circuit
impedance of the transformer.

For the short circuit test, single-phase tests were performed. The transformer’s HV winding was
energised from a two-phase 50 Hz test supply. The pre-short-circuit method was used with the
LV winding short-circuited. Nine consecutive short-circuit tests of nominal 0.5 s duration were
performed in accordance with clause 4.2.5 of IEC 60076-5:2006. See Figure 1 for the test circuit
arrangement.

The reactance of the transformer was measured using a precision LCR analyser model XC2819
before the start of testing and after each short-circuit test.

For the short-circuit withstand tests, an earth fault detection device consisting of a current shunt
between the tank of the transformer and the test station earth was used. The earth current was
also monitored oscillographically.

Full wave lightning impulse tests (LI)

41

42.

43.

44,

45,

46.

. The full wave lightning impulse test (LI) was conducted after the short-circuit withstand tests on
the HV winding on tap 3 in accordance with clause 13 of IEC 60076-3:2013.

The HV line terminals of the transformer were tested at LI 200 kV.
For all tests the transformer frame and core were solidly earthed.

A full sequence of tests in accordance with clause 13.2.2 as appropriate of IEC 60076-3:2013
was conducted on each phase in turn of the transformer under test.

The full wave lightning impulse test (LI) was applied to one HV line terminal at a time with the
other HV terminals connected together and earthed via a current shunt, and the other winding
terminals connected together to earth.

Fault detection was by comparison of oscillographic voltage and current traces between the
reference reduced level test and the full level tests.

Inspection

47

. The transformer was detanked and the windings and core inspected after the repeat routine
tests.

Date of tests: 16 to 19 June 2020 Stephen Yu, ASTA Observer



RECORD OF PROVING TESTS A STA

Laboratory Ref. No: B20136 Page 12 of 53
TEST RESULTS
Transformer Serial No. 1203030288

Measurement of winding resistance

HV winding Phase Before short-circuit tests After short-circuit tests
Tap 1 A-B 27.95Q 28.20Q
B-C 27.96 Q 28.20 Q
C-A 28.03 Q 28.27 Q
Average 27.98 Q 28.22 Q
Tap 2 A-B 27.21Q 27.45Q
B-C 27.22Q 27.45Q
C-A 27.28 Q 2752 Q
Average 27.24Q 27.47 Q
Tap 3 A-B 26.49 Q 26.71 Q
B-C 26.48 Q 26.71 Q
C-A 26.55Q 26.77 Q
Average 26.51 Q 26.73 Q
Tap 4 A-B 25.74 Q 25.97 Q
B-C 25.74 Q 25.96 Q
C-A 25.80 Q 26.02 Q
Average 25.76 Q 25.98 Q
Tap 5 A-B 25.01Q 25.23Q
B-C 25.00 Q 25.22 Q
C-A 25.06 Q 25.27 Q
Average 25.02 Q 25.24 Q
LV winding Phase Before short-circuit tests After short-circuit tests
a-b 2.365 mQ 2.387 mQ
b-c 2.361 mQ 2.386 mQ
c-a 2.399 mQ 2.423 mQ
Average 2.375 mQ 2.399 mQ
Temperature-  Average oil 26.3°C 28.5°C
Date of Tests: 16 June 2020 18 June 2020

Photograph no.: PO01

Date of tests: 16 to 19 June 2020 Stephen Yu, ASTA Observer




ASTA

Page 13 of 53

RECORD OF PROVING TESTS

Laboratory Ref. No: B20136
TEST RESULTS

Transformer Serial No. 1203030288

Measurement of HV to LV voltage ratio and check of phase displacement

Tap Rated Nominal | Difference from nominal ratio Difference from nominal ratio after
No. Primary | Ratio* before short-circuit tests (%) short-circuit tests (%)
Voltage
AB-ab BC-bc CA-ca AB-ab BC-bc CA-ca
1 36750 91.875 0.05 0.08 0.08 0.07 0.02 0.06
2 35875 89.688 0.05 0.02 0.03 0.05 0.03 0.04
3 35000 87.500 0.05 0.06 0.03 0.07 0.04 0.06
4 34125 85.312 0.00 0.03 0.02 0.03 0.03 0.03
5 33250 83.125 0.02 0.04 0.03 0.06 0.02 0.04

*The rated voltage of the LV winding was 400 V
The HV-LV phase displacement was verified to confirm to YynO connection.

Photograph no.: P0O02

Date of tests: 16 to 19 June 2020 Stephen Yu, ASTA Observer
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Measurement of short-circuit impedance and load loss Tap 1, HV to LV windings

Tap 1 Before short-circuit tests After short-circuit tests
Average line voltage 1163.0V 1158.0V
Average line current 4.66 A 423 A

Total power 1420.0 W 1430.0 W
Average oil temperature 26.9°C 28.5°C
Reference temperature 75°C 75°C

Load loss at reference temperature 3600.0 W 3610.0 W
Impedance at reference temperature 159.03 Q 159.03 Q
Percent impedance at reference 471 % 4.71 %
temperature

X/R ratio at reference temperature 5.13 5.09

Date of Tests: 16 June 2020 18 June 2020

Measurement of short-circuit impedance

and load loss Tap 3, HV to LV windings

Tap 3

Before short-circuit tests

After short-circuit tests

Average line voltage 1092.0V 1116.0V
Average line current 4.46 A 455 A
Total power 1460.0 W 1540.0 W
Average oil temperature 26.9°C 28.5°C
Reference temperature 75°C 75°C
Load loss at reference temperature 3700.0 W 3710.0 W
Impedance at reference temperature 142.10 Q 142.71 Q
Percent impedance at reference 4.64 % 4.66 %
temperature

X/R ratio at reference temperature 4.93 4.90

Date of Tests:

16 June 2020

18 June 2020

Date of tests: 16 to 19 June 2020

Stephen Yu, ASTA Observer
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Measurement of short-circuit impedance and load loss Tap 5, HV to LV windings

Tap 5 Before short-circuit tests After short-circuit tests
Average line voltage 1012.0V 1012.0V
Average line current 4.66 A 4.66 A

Total power 1470.0 W 1490.0 W
Average oil temperature 26.9°C 28.5°C
Reference temperature 75°C 75°C

Load loss at reference temperature 3780.0 W 3810.0 W
Impedance at reference temperature 126.03 Q 126.31 Q
Percent impedance at reference 4.56 % 4.57 %
Temperature

X/R ratio at reference temperature 4.72 4.67

Date of Tests: 16 June 2020 18 June 2020

Photograph no.: PO03

Date of tests: 16 to 19 June 2020

Stephen Yu, ASTA Observer
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Transformer Serial No. 1203030288

Measurement of no-load loss and current at 100% rated voltage

Before short-circuit tests After short-circuit tests
U’ mean scaled U rms U’ mean scaled | Urms
rms rms
Phase voltage a-b 230.3V 230.3V 230.0V 230.1V
b-c 2322V 2318V 232.1V 2316V
c-a 2308V 230.8V 230.8V 230.8V
Average | 231.1V 2310V 2310V 230.8V
Phase current a 0.58 A 0.59 A
b 0.65 A 0.65 A
c 0.90 A 0.90 A
Average | 0.71 A =0.12% of rated Iy 0.71 A=0.12 % of rated Iy
Total power Pm 426.8 W 425.0 W
Total power Po 427.0 W 425.4 W
Ambient conditions
Ambient air temperature 26.5°C 28.4°C
Oil average temperature | 26.9°C 28.5°C
Relative humidity 51 % 43 %
Date of Tests: 16 June 2020 18 June 2020

Date of tests: 16 to 19 June 2020 Stephen Yu, ASTA Observer
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TEST RESULTS
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Measurement of no-load loss and current at 90% rated voltage
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Before short-circuit tests

After short-circuit tests

U’ mean scaled U rms U mean scaled | Urms
rms rms
Phase voltage a-b 207.2V 207.2V 207.2V 2074V
b-c 208.7V 2084V 208.8V 208.6 V
c-a 2075V 2075V 207.6 V 2076V
Average | 207.8 V 207.7V 2079V 2079V
Phase current a 0.54 A 0.54 A
b 0.66 A 0.65 A
c 0.84 A 0.84 A
Average | 0.68 A =0.12% of rated Iy 0.68 A =0.12 % of rated Iy
Total power Pm 3412 W 340.4 W
Total power Po 341.4 W 340.4 W
Ambient conditions
Ambient air temperature 26.5°C 28.4°C
Oil average temperature | 26.9°C 28.5°C
Relative humidity 51 % 43 %

Date of Tests:

16 June 2020

18 June 2020

Date of tests: 16 to 19 June 2020

Stephen Yu, ASTA Observer
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Transformer Serial No. 1203030288

Measurement of no-load loss and current at 110% rated voltage

Before short-circuit tests After short-circuit tests
U’ mean scaled U rms U’ mean scaled | Urms
rms rms
Phase voltage a-b 2531V 253.3V 2528V 2529V
b-c 255.1V 255.1V 2555V 2551V
c-a 2535V 2535V 253.8V 2540V
Average | 253.9V 2540V 2540V 2540V
Phase current a 0.71 A 0.72 A
b 0.64 A 0.64 A
c 1.00 A 1.00 A
Average | 0.78 A =0.14 % of rated I, 0.78 A =0.14 % of rated Iy
Total power Pm 526.5W 525.0 W
Total power Po 526.3 W 525.0 W
Ambient conditions
Ambient air temperature 26.5°C 28.4°C
Oil average temperature | 26.9°C 28.5°C
Relative humidity 51 % 43 %
Date of Tests: 16 June 2020 18 June 2020

Photograph no.: P0O04

Date of tests: 16 to 19 June 2020 Stephen Yu, ASTA Observer
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Applied voltage test (AV)
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The HV winding satisfactorily withstood 80 kV (PK /~2) before and after the short-circuit withstand tests,
applied for 60 s between the HV terminals and the LV terminals connected together with the tank and

connected to earth.

The LV winding satisfactorily withstood 3 kV (PK /\2) before and after the short-circuit withstand tests,
applied for 60 s between the LV terminals and the HV terminals connected together with the tank and

connected to earth.

Ambient conditions during the applied voltage test (AV) were:

Ambient conditions

Before short-circuit tests

After short-circuit tests

Ambient air temperature 26.3°C 28.5°C
Relative humidity 51 % 43 %
Atmospheric pressure 998 hPa 996 hPa

Date of Tests:

16 June 2020

18 June 2020

Photograph no.: PO06

Induced voltage withstand test (IVW)

Satisfactorily withstood 800 V before and after the short-circuit withstand tests at 150 Hz applied phase
to phase for 40 s to the LV winding with the HV winding open-circuited and the neutral earthed.

Ambient conditions during the induced voltage withstand test were:

Ambient conditions

Before short-circuit tests

After short-circuit tests

Ambient air temperature 26.3°C 28.5°C
Relative humidity 51 % 43 %
Atmospheric pressure 998 hPa 996 hPa

Date of Tests:

16 June 2020

18 June 2020

Photograph no.: PO07

Date of tests: 16 to 19 June 2020

Stephen Yu, ASTA Observer
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TEST RESULTS

Transformer Serial No. 1203030288

Leak testing with pressure for liquid immersed transformers (tightness test)
A pressure of 30 kPa over the normal liquid pressure was applied from the top oil bank with the

transformer equipped with all bushings and radiator banks and maintained for a period of 8 hours. After
the test, there was no evidence of oil leakage.

Date of Tests: 19 June 2020

Measurement of d.c. insulation resistance each winding to earth and between windings

The d.c. insulation resistance of the transformer were measured before and after the short-circuit
withstand tests at 5000 V d.c. applied from the HV side and 2500 V d.c. applied from the LV side.

The results were:

Condition Before short-circuit test After short-circuit test
60 s 60 s

HV to LV and Earth 7510 MQ 6490 MQ

LV to HV and Earth 5170 MQ 4340 MQ

HV and LV to Earth 4070 MQ 3830 MQ

HV to LV 8880 MQ 7650 MQ

Environment conditions

Ambient air temperature 26.5°C 28.4°C
Average oil temperature 26.3°C 28.5°C
Relative humidity 51 % 43 %
Atmospheric pressure 998 hPa 996 hPa
Date of Tests: 16 June 2020 18 June 2020
HV : High voltage winding

LV : Low voltage winding

Date of tests: 16 to 19 June 2020 Stephen Yu, ASTA Observer
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Transformer Serial No. 1203030288

Temperature rise test —in ONAN condition

Total rated losses of the transformer for temperature rise test at a reference temperature 75°C
Supply to the HV winding and short-circuit of the LV winding.

The total losses were equal to the sum of the load loss at reference temperature on tap 3 plus the no-
load loss at rated voltage after short-circuit test in ONAN condition.

Test Measured value
Load loss @ 75°C 3710.0 W

No load loss 425.4 W

Total loss @ 75°C 41354 W
Rated current on Tap 3 6.6 A

a) Top oil temperature rise

Average injected power during last hour of the test =4136.6 W
Total rated losses =41354 W
Average ambient temperature during last hour of total rated losses =27.3°C
Top oil temperature during last hour of total rated losses, 8¢g =57.1°C
Top oil temperature rise during last hour of total rated losses =29.8K
Average bottom oil temperature during last hour of total rated losses, 6p =45.1°C
Average oil temperature during last hour of total rated losses, 6om =51.1°C
Average oil temperature rise during last hour of total rated losses =23.8K

Corrected top oil temperature rise
ABg = 29.8 x (4136.6 / 4135.4)0.8 = 29.8 K

Corrected average oil temperature rise
ABom = 23.8 X (4136.6 / 4135.4)0.8 = 23.8 K

Top oil temperature rise: 29.8K
Guaranteed limit for top oil rise: 50 K*

» Note: Lower guaranteed limit as specified by the manufacturer. According to Table 1 of standard IEC
60076-2 the limit is 60 K

Date of tests: 16 to 19 June 2020 Stephen Yu, ASTA Observer
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Transformer Serial No. 1203030288

Temperature rise test —in ONAN condition (Continued)

b) Winding temperature rise for the HV windings

Average HV current during last hour of the test =6.6 A
Rated HV current =6.6 A

Temperatures extrapolated back to time of switch off,

HV winding temperature =64.1°C
LV winding temperature =61.0°C
Ambient temperature at switch off =27.4°C
Average oil temperature at switch off =50.9°C
Average oil temperature rise at switch off =235°C

Winding temperature rises above average oil temperature at switch off
HV winding =64.0-50.9 =13.1K
LV winding =61.0-509 =10.1K

Corrected winding temperature rise above average oil temperature:

ABy HV =13.1x(6.6/6.6)1.6 =13.1K
ABy LV =10.1x(6.6/6.6)1.6 =10.1K
Corrected average oil temperature rise during last hour of the test to Part a) =23.8K

HV winding temperature rise =13.1+23.8=36.9K
LV winding temperature rise =10.1+23.8=33.9K

Guaranteed limit: 55 K*

* Note: Lower guaranteed limit as specified by the manufacturer. According to Table 1 of standard IEC
60076-2 the limit is 65 K

Date of tests: 16 to 19 June 2020 Stephen Yu, ASTA Observer
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TEST RESULTS

Transformer Serial No. 1203030288

Temperature rise test —in ONAN condition (Continued)

Summary of temperature rise test:

Top oil temperature rise: 29.8K Limit 50 K*
HV winding temperature rise: 36.9K Limit 55 K*
LV winding temperature rise: 339K Limit 55 K*

» Note: Lower guaranteed limit as specified by the manufacturer. According to Table 1 of standard IEC
60076-2 the limit is 60 K for top oil temperature rise and 65 K for winding temperature rise.

Result: The transformer satisfied the requirements of the standard in ONAN condition.
Photograph no.: PO08

Date of Tests: 18 and 19 June 2020

Date of tests: 16 to 19 June 2020 Stephen Yu, ASTA Observer
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Transformer Serial No. 1203030288
Determination of sound level - @ 0.3 m in ONAN condition

Test set up conditions

Height of transformer tank 1.45m

Sound level measurements made at

1/2 height 0.73m

Transformer length 1.45m

Transformer width 1.01m

Prescribed contour perimeter, Iy 7.32 m

Measuring distance from prescribed contour 0.3m

Distance between measuring points 0.49m

Number of measurement points 15

Measurement point no. 1 HV A phase bushing, numbered anticlockwise

Environmental conditions

o
Temperature 28.3°C
0,
Relative humidity 45 %
998 hPa

Atmospheric pressure

19 June 2020

Date of Tests:

Note: * Measurements are made at 0.49m, equally spaced intervals.

Evaluation of sound level under rated current and short-circuit voltage conditions

Transformer rated power, Sy 0.4 MVA

Reference power, Sp 1 MVA

Lwa,Ir = 39 + 18log(S//Sp) 32dB

Guaranteed sound power level 59dB

Guaranteed —Lwa |r = 27dB(A), > 10dB(A)

As Lwa,Ir is more than 10dB(A) below the guaranteed sound power level then load current sound level
measurements were not required.

Sound level measurements were performed under no-load conditions before the temperature rise test.

Date of tests: 16 to 19 June 2020 Stephen Yu, ASTA Observer
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Transformer Serial No. 1203030288

Determination of sound level @ 0.3 m in ONAN condition (Continued)

Background Pressure Level- (Lbgaij) dB(A)
Test No. Before the sound level test After the sound level test
1/2 Height 1/2 Height
1 37.8 37.9
2 37.8 38.0
3 38.8 38.4
4 38.9 38.8
5 38.6 38.7
6 38.4 38.5
7 37.8 37.7
8 37.0 37.8
9 38.2 38.1
10 37.9 37.9
Average 38.2 (LbgA) 38.2 (LbgA)
Sound Pressure Level Sound Pressure Level
Position No. (Lpai) dB(A) Position No. (Lpai) dB(A)
1/2 Height 1/2 Height
1 395 9 41.0
2 40.2 10 41.4
3 40.1 11 41.8
4 40.8 12 40.2
5 40.7 13 40.8
6 40.4 14 40.4
7 42.3 15 41.5
8 42.5
Average 41.0(LpA0)

Date of tests: 16 to 19 June 2020 Stephen Yu, ASTA Observer
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TEST RESULTS (Continued)

Transformer Serial No. 1203030288

Determination of sound level @ 0.3 m in ONAN condition (Continued)

Calculation of sound pressure level and sound power level

Sound pressure level (LpAQ) 41.0dB(A)
Background (LbgA) before test 38.2dB(A)
Background (LbgA) after test 38.2dB(A)

Test acceptance Results are valid as per Table 1 of IEC 60076-10
Prescribed contour perimeter Im=7.32m
Measurement surface S =12.8m2
Test chamber a =0.20
Sy =2300m2

A =aSy =460.0 m2
A/S= 35.91 (>1)
K = 10log (1+4/10.87) =0.5dB(A)

Sound pressure level at 0.3 m:

Guaranteed sound pressure limit under no load conditions: 48dB(A)

0.1Lpgn

Loa =101g(107 "% — 10> %) —K =37 dB(A)

Sound power level:

Guaranteed sound power limit under no load conditions: 59B(A)

— S
Luua =Lpa +10lg 5~ =49dB(A)

Date of Tests: 19 June 2020

Date of tests: 16 to 19 June 2020 Stephen Yu, ASTA Observer
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Transformer Serial No. 1203030288

Full wave lightning impulse test (LI) on the HV Winding

Full wave lightning Impulse at LI 200 kV on the HV winding.
Standard lightning impulse wave shape: 1.2 + 30 % / 50 + 20 % us negative impulses

Terminal | Test No. Type of Impulse Test Wave shape (us) Result
tested | B20136- L’@'tage
Tf Tt -
LO1 1 reduced level full wave -119.9 1.41 50.6
LO2 1 full level full wave -201.8 1.41 50.9
A Passed
LO3 1 full level full wave -201.8 1.41 51.0
LO4 1 full level full wave -201.7 1.42 51.0
LO5 1 reduced level full wave -120.2 1.39 50.5
LO6 1 full level full wave -202.2 1.43 50.9
B d
L07 1 full level full wave 2015 1.42 51.1 Passe
LO8 1 full level full wave -201.6 1.43 51.1
LO9 1 reduced level full wave -120.1 1.44 50.6
L10 1 full level full wave -201.5 1.44 51.1
C Passed
L11 1 full level full wave -201.3 1.45 51.2
L12 1 full level full wave -202.0 1.45 51.2

Ambient conditions during the full wave lightning impulse test (LI) were:

Ambient conditions

Temperature 29.9°C

Relative humidity 34 %

Atmospheric pressure 992 hPa

Date of Tests: 17 June 2020

There were no flashovers, punctures or voltage collapses, and there was satisfactory agreement
between the reference impulse and those recorded at the full test voltage.

Photograph no.: P0O05

Result: The HV winding of the transformer passed the full wave lightning impulse test (LI) on the HV
winding and complied with the requirements of Clauses 13.2.2.2 of the IEC 60076-3:2013.

Date of tests: 16 to 19 June 2020 Stephen Yu, ASTA Observer
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Measurement of zero-sequence impedance(s) on three-phase transformers
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Test supply terminals abc-n abc-n abc-n abc-n abc-n
Short-circuit terminals - - - - -
Open-circuit terminals ABC ABC ABC ABC ABC
Test Voltage, U 11.575V 21.796 V 31.381V 40.097 V 48.288 V
Test Current, | 121.75 A 23401 A 351.83 A 466.27 A 578.03 A
Tap 3 3 3 3 3

Test Current / phase 40.58 A 78.03 A 117.28 A 155.42 A 192.68 A
Zg =3 U/ 0.2852 Q 0.2852 Q 0.2852 Q 0.2852 Q 0.2852 Q
Oil average temperature | 35.9 °C 35.9°C 35.9°C 35.9°C 35.9°C
Dates of Tests: 19 June 2020

Date of tests: 16 to 19 June 2020

Stephen Yu, ASTA Observer



RECORD OF PROVING TESTS

Laboratory Ref. No: B20136
TEST RESULTS

Transformer Serial No. 1203030288

ASTA

Page 29 of 53

Short-circuit withstand tests HV to LV windings, supply A-BC single-phase tests

Tapping voltage -V | 36750/ 400
Tap 1
Transformer HV impedance at 75°C -Q/phase | 159.03
X/R ratio at 75 °C 5.13
Peak factor — Category | transformer 2.201
Theoretical short-circuit phase currents:
Asymmetrical peak - HV winding -A | 293.0
Average symmetrical - HV winding -A | 133.0
Asymmetrical peak - LV winding -A | 26890.0
Average symmetrical - LV winding -A | 12220.0
Test No. B20136- | S01-1 S01-2 S01-3
Single-phase test supply connection A-BC A-BC A-BC
Applied 2 phase HV line voltage during -kV | 830.29 30.41 30.39
short-circuit tests
Duration -s | 0.501 0.501 0.501
Asymmetrical peak HV winding current -A | 288.0 291.0 292.0
Symmetrical HV winding current -A | 127.0 127.0 127.0
Asymmetrical peak LV winding phase current -A | 26180.0 27120.0 27120.0
Symmetrical LV winding phase current -A | 11710.0 11710.0 11740.0
Percent change in reactance - A phase | 0.03 0.01 0.02

- B phase | 0.04 0.04 0.03

- C phase | 0.02 0.03 0.02

Date of Tests: 17 June 2020

Date of tests: 16 to 19 June 2020

Stephen Yu, ASTA Observer
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Short-circuit withstand tests HV to LV windings, supply B-CA single-phase tests

Tapping voltage -V | 35000/ 400
Tap 3
Transformer HV impedance at 75°C -Qlphase | 142.10
X/R ratio at 75 °C 4.93
Peak factor — Category | transformer 2.182
Theoretical short-circuit phase currents:
Asymmetrical peak - HV winding -A | 310.0
Average symmetrical - HV winding -A | 142.0
Asymmetrical peak - LV winding -A | 27110.0
Average symmetrical - LV winding -A | 12430.0
Test No. B20136- | S02-1 S02-2 S02-3
Single-phase test supply connection B-CA B-CA B-CA
Applied 2 phase HV line voltage during -kV | 29.44 29.44 29.44
short-circuit tests
Duration -s | 0.502 0.502 0.502
Asymmetrical peak HV winding current -A | 315 315 312
Symmetrical HV winding current -A | 139 139 139
Asymmetrical peak LV winding phase current -A | 27560.0 27560.0 27440.0
Symmetrical LV winding phase current -A | 12260.0 12250.0 12250.0
Percent change in reactance - A phase | 0.03 0.02 0.03

- B phase | 0.10 0.03 0.02

- C phase | 0.12 0.10 0.02

Date of Tests: 17 June 2020

Date of tests: 16 to 19 June 2020

Stephen Yu, ASTA Observer
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TEST RESULTS
Transformer Serial No. 1203030288

Short-circuit withstand tests HV to LV windings, supply C-AB single-phase tests

Tapping voltage -V | 33250/ 400
Tap 5
Transformer HV impedance at 75°C -Qlphase | 126.03
X/R ratio at 75 °C 4.72
Peak factor — Category | transformer 2.162
Theoretical short-circuit phase currents:
Asymmetrical peak - HV winding -A | 329.0
Average symmetrical - HV winding -A | 152.0
Asymmetrical peak - LV winding -A | 27320.0
Average symmetrical - LV winding -A | 12640.0
Test No. B20136 | S03-1 S03-2 S03-3
Single-phase test supply connection C-AB C-AB C-AB
Applied 2 phase HV line voltage during -kV | 28.81 28.55 29.06
short-circuit tests
Duration -s | 0.501 0.501 0.501
Asymmetrical peak HV winding current -A | 336.0 338.0 337.0
Symmetrical HV winding current -A | 148.0 148.0 149.0
Asymmetrical peak LV winding phase current -A | 28180.0 28080.0 27930.0
Symmetrical LV winding phase current -A | 12370.0 12320.0 12310.0
Percent change in reactance - A phase | 0.02 0.10 0.02

- B phase | 0.03 0.02 0.02

- C phase | 0.03 0.22 0.02

Date of Tests: 17 June 2020

Date of tests: 16 to 19 June 2020 Stephen Yu, ASTA Observer
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Short-circuit withstand tests (continued)

After test B20136-S03-3 the reactance was re-measured on the relevant taps, as indicated below:

Tap | Phase Change in reactance % | Note: The maximum allowable percentage
A 019 change in reactance for transformers with
: circular concentric coils and with metal foil
1 B 0.24 as a conductor in the low-voltage wingding
and with rated power up to 10000 kVA in
C 0.03 accordance with clause 4.2.7.4 a) 5) of
A 004 IEC 60076-5 is 4.0%.
3 B 0.11
C 0.19
At the completion of the tests the maximum
A 0.02 change of the reactance measured was
0,
5 5 022 0.24 %.
C 0.04

Photograph nos.: PO09 to P014

Date of tests: 16 to 19 June 2020 Stephen Yu, ASTA Observer
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Transformer Serial No. 1203030288

Inspection

Following the completion of all tests the transformer was de-tanked and examined.

There was no other visible damage to the structural integrity, the windings or the core.
Therefore, the transformer complied with the requirements of IEC 60076-5 clause 4.2.7.4.a) 3).

Date of final Inspection: 19 June 2020

Summary Clause 4.2.7.4.a) of IEC 60076-5
Transformer Category |

1. The results of the short-circuit withstand tests and the measurements and other checks during the
tests did not reveal any faults.

The dielectric tests and the other routine tests were successfully repeated.

The inspection was satisfactory.

There were no traces of any electrical discharge.

The maximum change in reactance as a result of the short-circuit withstand tests did not exceed the
specified limit.

arwbd

Result: The transformer passed the short-circuit withstand tests.

Date of tests: 16 to 19 June 2020 Stephen Yu, ASTA Observer
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Figure 1
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Date of tests: 16 to 19 June 2020 Stephen Yu, ASTA Observer
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[TEt-2000Ss 4 No.: 49659 TEL=2000(\Ss L 4 No.: 49659
LI: Thase A Tap 3 (B20136-L01) o3 LI: Thase A Tap 3 (B20136-L02) [CH3 No.49660 |
Eva: U Eva: U
Up=  -1199kV Up=  -2018kV
K= 10020 | |k= 10020
=7 Ti=  14lus | —"%1 1T1= 141us
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cHa L — CH4 No. 49660
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K= 10020 K= 10020
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R oo
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Eval.. U Eval.: U
Up=  -1202kV Up=  -2022kV
K= 10020 K= 10020
o T1=  130us | —% IT1= 143us
| T2=  505us TR To=  509us
CcH4 | —] CH4 No. 49664
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TEL-2000(Ss . 4 No.: 49664 TEL=2000(Ss . L 4 No.: 49665
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Eval: U Eval: U
Up=  -2005kV Up=  -2016KV
K= 10020 K= 10020
L—*1 171= 1420 L —1 |11= 143
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| —] CH4 No. 49665 L —] CHA No. 49666
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0 50.0us 100us 150us 200us. ] 500us. 100us 150us 200us.
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» SANAKY THREE PHASES DISTRIBUTION TRANSFORMER

CONG TY TNHH SONG HONG VIET  Tiéu chuan-Standard: TCVN6306; IEC 60076
SONG HONG VIET CO.,LTD

Nha may: Cum céng nghiép Quét Dong mé réng, Thwong Tin, HaNéi S ma Nam
. ; ; may 1203030288 2020
Plant address: Quat Dong Commune, Thuong Tin, Hanoi Serial No. Year

Hotline: 1900 6905 - 0869 959 377

Kiéu Kiéu lam mat Vit liéu day dan HV/LV
Type BAND Type of cooling ONAN Conductor material HV/LV Cu/Cu
Céng suét Tan sé 50 |Hz Noi dét |Trong nha hodc ngoai trovi
Rated Power 490 |¥VA  Frequency Place Indooor or Outdoor
T d4u day Mtrc cach dién|Pri Um/LI/AC: 40.5/200/80 . V@n hanh| | jan tyc
Yyn0 Insul.cl kV puty -
Vector Group : Sec UM/AC: <1.1/AC 3 Continuous!
VI TRI C:AO THE HA THE o
NAC High Voltage Low Voltage o
PIEU (Q\]
CHINH ABC ABC abc
Tapping
position u(v) I(A) Uk% u(v) I(A) Uk% | U(V) I(A)
1 36750
2 35875
3 35000 6.6 4.75 400 577.37
4 34125
5 33250
Khéi Iwgng dau (kg) [ 350 Khéi Iwgng rudt may (kg) | 4100 | Khéilweng téng (kg) [ 1500
Mass of ins.oil Mass of core and coils Total mass
D&u cach dién/Type of ins.oil | Nynas /Non PCBs |

O O

| DO VAN BAN, of SONG HONG VIET certify that the drawing is true representation
of the apparatus tested.
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Modify Document number | Signing | Date
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Designed by BAN 0/0212020
Check by CUONG [10/02/2020 S U8304
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8 L 9 [T 1 [ A T 1 4 |
L7103 13IA ONOH DNOS F_P
» Mivnvs@ ]
0202720101 “91EQ Nvg  {fq paso.ddy ‘paysey smpoupddo ayj jo
ANVL 110 020Z0ML #ea | ONom) | ska e uonbyussaidal snuy si bumoup By} 1oy} AJ13Ied |IIA ONOH ONOS 4O 'NVE NYA 0Q |
1’7505 48€ 175 SE/00%-9S [ owzeons wea|  wva [ seutsng
DZ0E/20/0L 2. HNIA :kq meaq

* e o * [ ] ® ° *
- >
-
_
- il
= It o
8 " o[l
- N
" TIAXTTA I
_ . o
- o
L] o e L] L ] ® L] L]
S8
028 16
[Le.[i o el o)
msmxo@Lm 7 o/ /1 gy, B o |
7
= _ 1 i
] -
R Ll
ko
‘EEErxn's RN
5 ] _ _
v
| 52T 364 50521
8 L 9 S [ Vi ¢ |




8

i

d11"02 13IA ONOH DNOS

» Mivnvs @€

—_
~N
Aq panoiddy] um &
M 70 __OU >|_ 0202/20/0 “#1eQ Nve = ol
] -~
-4 3
0202/20/01 “818Q ONO ] tarewd £
2S05209°179 | SE/009-8S [mmmiows [ e fares S
Z —
0202/20/04 37T HNIA hq meaq k> m w-
°
E_MMM_ Wb JeLae quirn awen _ 8pod ['ON £ =
» 1 .
M§m hg j1oy seddos €6°0| £ J103 saddo> 00842X029%55°0| 1
007001 .
pieoguaded payejnsui] €€ uoneynsu; pua 50%96%00022) ¢
00/001 "
pieoquaded pajejnsu £ deq Guiddays 0'5%5E%05| €
¥{dvd dil10d dNOW .
a__.dd.m.a”nﬁ“_u £ uonensui iafe|] usamiaq CL'0%889*0009Z| ¥
AWL teq saddos p5x5 | £ 1eq saddod> 17808116°178| §
AW eq 1240 055 | € wqnddo> | 776051457128 9
00/00T .
seoqaaded pajejnsul 0’1 £ pieoqsaded 01x889%00L| L w _ _ _ _ _ _ _ _ _ _ _ _
007001 : gE o
paeogiaded payejnsui (2474 889x8x0°€ Aeds | gcp)s uaamjaq aduejsip 8
T g Wiye
pieoquaded pajejnsul £x42] 889x8x0't Aeis sAeys usamyaq aduesip 6
007001 .
aeoqladed pajeinsu o 1| MRN pieogsaded Q hkb%%imhw QN _
o o
3 (B
abessed : " JUS PO=WS TZXE
mooe | SHOXL [S520 | 902 | S%Z | 269 | 86l 029%55°0 E L 6z
) L6 >
15RE] Ldey aaddn b Eder | o w
1 lrem llem  hondaip Lionsanp uipuim 1ad o
usamiaq O 34Im 1104 saddo> aiesed 19he|
- sapno | tsuur |eiped iexe |5 10 12l suiny _
Sl-4l | VHYSLO e s0 56 Losid2
] Take] Ybremipgsnesn ™ Liaquinu apquinu 3
Juelea|d |10 Lsamse azis Bulpuim >psubewionraje q haquinu 0
w
— p—" SITTHTTTTTTIA i
VA0 UZZELOD0= (DS H 1ake] 4o saquinu d6e3jon jeujuiou <
w
‘paysa) snipdoddo ay) o +~ wll

v

juawiiinbai [esuyda)

uojypjuasaidss angy €| Bumoip 2y 30U} A3e0 1310 ONOH ONOS o

30 12fe| e deim ‘pua |iey |10 3y} Jo Bulpam ayl Buysiuly 1dYy°§
‘Buipjam 1a34e 9pIs Yoea uo W T 3q ||eYys peay ay3 pue
“1addo> pue 10} ay3 jo Juauneasy buipjam-isod ayy ul anpisal ou

aq pnoys aiay) pue ‘|10 1addod ayj ui 1ing ou aq pinoys aiay1 ¢

33| 3Y) O} PUNOM SI YIIYM ‘|10D 104 SI [103 YL |

‘uin} ui paeoquaded
0T wail pue apeys Aeys g way deam uayy pue ‘1aded YAVST 0

N¥8 NvA 00 |

weabeip buipuipy

S

@%a1d T uonejnsui 1ake|

/ ~”1eq aaddod

3

aeq buiddays

v

Cd

S

S

uonensul pua

©

104 saddod

weibeip deipp

><|

6ZT.602.5052

LN

l




8 L 9 | N A 1 | £ _ Z |
. >¥<z<m ﬂ QL7702 LHIA DNOH DNOS
[ |
wior uf
zozzoms ceeg | NVE faponouddy
spea1 Al I
ZS0S'LIG'LZS | SE/009-8S  [omenn rq | e formmnd
nzozzoml emg | wn | g meig
|eLB1e _maE N swepaquINN apo) ‘ON
izl +eqsng saddoa cmxm_ [ | s8z=1 1eqisddod v wey LZS0SIls 178 |
4 seqsng soddonogxs) J | oREIRR 1250515425 Z Z Z Z
Wiz1 1eqsnq 1addod gsxg| f | §82=1 4eqiaddod 5 way PEATILY I VA1 RS e ﬂ_.. o w
WizL tegsng saddo psxs| 4 J1eq asddod g Buijeas EZ505115175| # e m_ ]
e wioq 1oass pin £ 0x0) Y1 0 e e sseud bueid 59200 HSLZ8) § —
ozueniet 2 O£ <0TW 3104 96-28.569| 9 WA SaEm
aziuenje6 4 OTW nu3pol 98-I5E%02/8r) L
i CUE RPN 25050178 8 s9¢ 713 [T
(k7] Buiysng A7 &
0zxz'0 @dey ajqexuLiys adey ajqexuLys ot J\\u _ _
| 00/00T pieoguaded g0 uonejnsul payaene il LT | |

o |
|
_ _ _
e |
‘peyss] snyouodde syl 4o e====k= _ _ -
uonojussaides sny si Bumoup syl oYy AJ1s0 130 ONOH ONOS 10 ‘NS NVA OO | _ &
=
g — ;
4 i T -
_l r_ _ L i
o : S
[ el
& N [N
s . s Y]
\ 3y
[ _ rmEOpEEmEER)
_
_ . 77 : 08t 05t 0si
!S5042 /£ W81l Y1IM PS3I0JUs aie Spua |103 8y |
wswunbai jesluysay
— . .
8 [ L 9 9 | £ | A [ l




juawase|d uonejnsui 1skepalug

8 L 9 | I A1 1 | | | £ _ Z _ }
Q17°03 131A DNOH SNOS p
» Mivnvs @€ @ 51 3 (N &L 5
| ||
%9 T*eFMISE ozozrzoior eeg | MYE i penoddy
119D AH -
0zZ0zrZo/0L sleg [ NONY | Aaweud
1'2505°209°179 | SE/007-8S  [ommonr e | w1 femans
0202120101 -2%ea HNIA | :hq meig _ , _
wiBlom jeuatey spawnu awen s ‘oN ﬁuw“u:rwﬂ__“,_ Y62 ) §5Z¢
Q§NN M-NN_‘\NN .N‘ NIQG h 1addoo aa4y-uabAxo) 101onpuod h WNM“ 4WN&
adey Juied 2)qe3 800 h uonensui 1ake| usamiaq h .NWQ“““N HN% N mwm& NWNQ
i wonensurpus  f Z505°054 178 £ i i
uoRnaImsp 00/00T pieoguaded  EXH7 9p9x8x(yZ0)0'E Aeas ¥4 RO . oo 1B .
nog saddos g0 £ PI21ys 2ne1soideje 2805068 175 & uoljpjuasaidas and} si bumpolip sy} joul AIEs 30 ONOH ONOS Jo ‘NYE NYA 00 |
00/001 preoquaded X G7] 559xgx0'€ Ae3s g [T3
00/00T picoguoded | £ 0£6%559%51 _Eﬂowm_mﬂ_wh h _ _ _ __ _ _ S
e woroot s | A fs | Z2505€21128| 8 T
499 W0 utedB yybless  [u6nous 139 tpop & G/
L) saded adain o4
azneb gosT Gnouz adey ajqesjuLys U .#/.
9| 9|9 NN ¥ @
S99Z | EOYZ | O%LZ | OLBL | 0091 | OEEL | 0901 | O6L | 0ZS | 092 | == WL L £ ¥ / S
792 | €9z | oLz | oLz | oLz | oLz | oLz | oLz | 09z | 092 |...m swin yo webeig @/ I
0l 6 8 L 9 5 Y £ z b [onoe / ala [
N S |w
B0t | S99 | 76Z0 | S5E CCLTXIXE 2T/ TS I _.; 999Z | 0L | O @// €
o e R i el PO R ONNIN
boueaeap 1o 2z1s Buipuim u:ak.“._-uum.”.umﬁ“ yBua| 1032npuo)] " u:ummwﬂu._uw,guuuun_w ansum 1121 Lo Jaquinu laquinu /
faedes poyes | 31014 [oseud £ | BROGY'SL=ISLY 5wl w050 wwaiind sseya SR
50
g |-
i}
-adey sse|b jo J1ake| £
€ punoJe pap|oy} - ey SI 22e4INS }SOULI2IN0 3y 'S 7 XS~} I
‘adey ajqesuniys pue ade} yyjopr yum Ajybin - _ _ _ _ _ __ S
pan s1 pue ‘apis yoea uo uonejnsul wwyg o} paddeim J)
v

<L wn

peay |10 ay3 pue ‘00g ||e S! Yabua| peay |10 3yL 2
39| BY3 0} PUNOM SI YDIYM ‘[1OD [104 ST [103 dYL "L

uawiiinbaua jeoruyda )

0al

6ZT.602.5052.1

8 _ L _

_ l




8 L 9 | I I 4 1 | | | | £ | Z }
; [ LY
dL170D L3IA ONOH 9NOS
- Divnvs € T
G
n>u Qm.NXNH ‘payse} snjouoddo sy jo
= 020Z/20/0L -2’ Q NYd  |Aq panoiddy| uopyojuaszadss sy} S| Bumpip 2y} oyt AJeo L3N ONOH ONOS #© ‘NvE NYA 00 |
mvmml_\/—l— 0Z0Z/Z0/0L -2 oNOND Aq ppayd
1'ZS50991S 179 CE/Q00%-Gs 0z0z/Z0/0L @eg | NYE  [fapaubiea
ozoz/zomL BEg | HNin | Hamea
leuazepy izquin awen apo) ‘ON
8'5-7 241 4addo3 punod o'y n h uoneinByuos Buo| spes| h _
§'5-7 1 Jaddos punos ot a h uoneinbyuos Buo| spea| N I
i wums dey | GXG-CELED-HILISM| £ _
1
poom pareuey | 4 dub 1o1npuod 128080l 178 ¥ ' ]
4 SY=OTA Hod 98-28.589| &
I 2 3=11
4 0TI 3NWI20] 98-iSEY0Z/80| 9
Z o1 19)seb ca-11689| ¢ 59 s8¢ L8€
ZINW| E poi Bunanpuod AYSE 8 i _ _
Jsaded ajqes gs x£T°0 uonensul paypepe & :
saded adois opx50°0 aaded adasin Qh
0z 3129 Yiop w6 1yBrens 129 o2 it _ _

v

09¢l

l

~ —

l
mmﬂ

]
Mmooy

o %s

L | | 651
)
0 o = o L N
) g v & [ @ — o [11
‘Hoq buluaiybi adeys | g, € yim paxydo| (dey %5 zxzF)weibelp Buipuim AH u m
s1 11 ‘poom ay) ybnouay) seob pes| ayl usypng
‘uonensul Yum paiaaod si dip buuim ay)z Qm Qh
lwiwgz sl ||lem Xoq ayy pue pesj ay} 007 00% 1

U29M1a( IIUELSIP uo1Ie[NSUl Y} Jey} aunsuy-|

0sl

juswinbau [esuyay

_ 527.516.5052.1

g _ L 9 9 | # £ | ¢ _ l




8 L 9 b B | ] ]

(.
1=

dLr1"02 L3IA ONOH 9NOS

» Mivnvs @€ T

‘pelse] snmyouoddo sy} o
uoljojussaidas aniy s1 Bumoip ey} jouy A3aes |34 ONOH INOS 4o ‘NvE NYA 00 |

0Z02720/01 “sieq NVE g paaciddyl

0202Z0/0L ‘meg | ONON2 | Hadwaud

7S0S00L'LZS | SE/009-8S  [[mman o [ e [meo
0Z02/20/0L QY HNIA | qmeia —.
[eu3EIy equn awey apos oN = | Yy
£ o3 ay 2505209129 | \ t -
ZE] e 1250565128 Z bo | |
Z 7] ped pus LTS0S UL 1ZS| £ (T
£ o3 ay 17505209179 7
h uonensul ajok uoal saddn K.N“Qh.wnh ..th m “
§ | conemsut oxof o samo) 7750521 175| 9 %
00/00T pieoquaded g1 |ZXZ) uonnued aseyd FA
Nkm- Keys 2100 uos % _ h@h‘
P2xE| ts9x9d Aespunor | JZG0GEZLIZE| & Y6l0
& o <3
| Sk SEES
I l 55¢¢
s8¢ Ze
Y0co
t3]3 ooce
|
4 |
f is-__[[1[[1]
v ]|
= L
I
R \
— ! L } AR
[ 1 \ 1]

; ]
9€7 €7 F _ ”
juswade|d uonned pue uonisod peay % Vv W

_ 5ZT.700.5052

g _ L 9 9 | 7 £ | ¢ _ l




8 L 9 1 1 | A 1 1 1 1 £ | Z L
aL71°02 LAIA ONOH ONOS
» Mivnys @€ 1]
0s€ 0sE
] | _
020272010k 2le@ | NVA  ffapanoddy - b2 . - i -
>_.u_—.tmmmi 9107 uoi tzozizoiol seq | onond | isaweaun ~ | |5 il E “ _- “ 11
— 1'2505199°LZS | GE/009-8S [ wmeg era] e Jarmerd Sl N R | | B
0z0z/zoML Beg | MM | Hameia
- bauin awen apo)d ‘ON i . . > — o —
. ] 12505099°125| 4 - 5] 73
! dwey> saddn AH +25051L0175| €
[ dwep> saddn A7 ZZ5091L0175| € e e e e
Z | dwep semorav/an £75051407125| ¥
— [eed  uonemsur dweps Z-1750505L 125 § 022
boT/00T pieoqiaded g1 ha zx09 pseoquaded pajensul W o= t
0
e 5 prme e 99-15£702/80| £ {OW)58E (OW)58E
Q| snuenes Vi 0T 43Ysem [anaq 58-£58499| & m m
T [sre2 sommsmerp, warsssamue 0 Z000L€1125| 6 = 1 s Il
aziueneb 8 | 0s/060TxzTIN pou aptsusy /] = S ..l4l 4! S
=~
_[ruenes AR 99-15€%02/8r | Ul =
190ys saddod | |pzzxovxg o 31eid Buyiies Zl
szenieh ! oT yoviseb 5814689 £ Il W I I
3 aziuenjeb ! ZIX0TIN Yoq 98-£8.589| 1t
aziuenjeb V4 CT 1aysem [anaq B861-£581/80| &t -
Z ped-j004 125052201759 9 m M _ _
aziuenjeh h ped oo} ueisisse N.NM-Q“.NNQHN“ hh
= 9 ped 3004 1Z505€61178| 8l _ _ _ _ _ _ _ _
£ Ma135 3pIS LZ805°98L 178| 6} 1 L4
sziueajeb 8 | os/oczxzT mass apis 14
m zsg aqm saded souayd 7 x p1d h 081=1 aqny 1aded s1jouayd hN w _ _
bzss aam saded sjjousyd 7 = p1d h 08£=1 aqny 1aded Jnjousyd NN T a ry e II i = ry
< [ [
] o lje
v
Z¢ILL 1Ol 6 9 S Z 3
v
‘paise) snyouodde sy} jo
yuswinbay eauyda) uoppjussaidas anuy st Bupoup ayy joul A3JeS 1IN ONOH ONOS 40 ‘NvE NYA OQ | 57T.641.5052.1
1 1 i . . .

8 [ L _ 9 9 | ¥ £ _ ¢

[ l




8 L 9 [ [ R SO U T - £ | Zz | |
>V__<Z<m ﬂ SEYTRLLR1A. bk o 1300UU0O & 'AQOY) SUINY 67 :Su4n} 933 |OA MO ) [77] |
® _ _ _ neesPind) poss on 061 5T
n_ L opeay Mm
mw.omm 0202/20/0L:)ed|  Nva  |4q ponoiddy ’ ON_..”; 5:2; sw:o:“ .. L
2499404 | omow\mo\@rmﬁo o | Aq yoayn M M
— | |9A®]| S1 940D UOJI DY} JO SAPIS N
1 1°¢S0S0v9' 1759 qe/00%-49S cmom\mo\mm%a ,“” ;”u.“_.é e T (¥ % o
—— — — omow\.wo\or%o a.h - - Wu T ‘M " || [ |03 M © em/ ¥4}
. 988 savez| 1 | T s
00/00s_Si| 9 | SZOIX(09)0€EXS 1y T — b4
PR e e A S [Omp—— o 718 b= L | | mmmmmwmwamﬂ
- = €6z 506 szl sz6|s6l |1 [z e rrmeEnnn — S
= [ = ~
> ﬂ 006 | 001 | 06 |06l |2}z _dv %_..N 0601|061 |22 & = =
rs |L9v] 068 56 | S8 |08l [€ €2 5 szxz|oLow|osL | €[ € g-g = i Fl
al €1)]5L8[5L8|5LL[S91 [ ¥ 7] 92x2 (0401|594 [ |4 - 07 st
= [} tzi|oss| o8 | oL [ost|s|sg sixzjoloifost[s[s| & - 59
=  [co|sve|sze|szofsefoled |T 9xz| 086 [seLf9]9] © ,N [OW]SBE {OW]S8E
= 8 [oes| 59 [ ss |ozL|L)L? uxz|ose|ozL|L|L 1% QN -
77 |< [Lou|sss|szs|sze| s6 [8]8Z] 9xz| 056 | 56 [8]8 N
L9 |oss| oy [ oe | oL 667 oixz|0s6 | oL [6]6 g
A EAER N oxz | 0se | 0% [ot/or 5 _ /
] - L[ S06 g6l |1 i€ 449x7[ 596 | S6L [ 1 [L 3
NS 9 [006 06l |z z€ 8ixz | 096 | 06L [Z 2L ¢
17/ |c8|0s8 084 | € [e€ —lmb 52x2| 056 [ 081 | € |€L E:
- .I\J L8 |sLe soL [y s _[sv|see | soL [v [ 5 N
ke £9 098 [EAE: N|61%2] 026 |05k [ st S M [l ~
m.._ £6[sv8 Sl 998 [ T (2 9ixz| 506 | €L |9 oL g .
gl 1— ¥ |0€8 0z |Leg uxz|oes|ozi L]l m.” °
m o m”m 558 56 |8f8€]| T 91xz| 598 56 [8 (8L
N €€ (088 oL |66 oz |048| oL |66t i e
- L'l | o6 0% [oLp* Sxz (018 | 0% JoLjoZ w \_‘ \\\
13199 H3019 FUIUSIIyM 4|9 YIIM ULN|OD 940D Y} U0 Paxiy A|lJeiodwd} 9q ued Jul|ds Syl ¢ /M, W -
. | N U NS, .o, s el M . L
Sems.irises |80|wpos X | 5ZT.640.5052.1
8 | L [ 9 [ 9 I 7 [ € [ 4 [ l




	1. ASTA-TYPE-00385. FS
	2. Report V2. G104343209. Comments by AM +SY(002). CLEAN
	CONTENTS
	CONTENTS (continued)
	CLIENT
	DATE OF RECEIPT OF APPARATUS
	MANUFACTURER
	Determination of sound level
	Sound pressure level at 0.3 m:
	Guaranteed sound pressure limit under no load conditions: 48dB(A)
	Sound power level:
	Guaranteed sound power limit under no load conditions: 59B(A)

	Page No.
	Clause No.
	Standard
	Test
	Routine tests
	12
	Clause 11.2
	IEC 60076-1
	Measurement of winding resistance
	Measurement of voltage ratio and check of phase displacement
	13
	Clause 11.3
	IEC 60076-1
	Measurement of short-circuit impedance and load loss
	14 and 15
	Clause 11.4
	IEC 60076-1
	Clauses 11.5 and 11.1.3 e)
	Measurement of no-load loss and current at 100 % and 90 % and 110 % of rated voltage
	16 to 18
	IEC 60076-1
	19
	Clause 10
	IEC 60076-3
	Applied voltage test (AV)
	19
	Clause 11
	IEC 60076-3
	Induced voltage withstand test (IVW)
	Leak testing with pressure for liquid-immersed transformers (tightness test)
	20
	Clause 11.8
	IEC 60076-1
	Type tests
	21 to 23
	Clauses 6 and 7
	IEC 60076-2
	Clauses 11 and 12
	24 to 26
	IEC 60076-10
	Clause 11.1.3 e)
	17 and 18
	IEC 60076-1
	27
	Clause 13
	IEC 60076-3
	Full wave lightning impulse test (LI)
	Special tests
	29 to 33
	Clause 4.2
	IEC 60076-5
	28
	Clause 11.6
	IEC 60076-1
	Measurement of d.c. insulation resistance between each winding to earth and between windings
	20
	Sound pressure level ()
	Background () before test
	Background () after test
	Test acceptance
	Prescribed contour perimeter
	Measurement surface
	Test chamber
	Tapping voltage
	-V
	36750 / 400
	Tap
	1
	Transformer HV impedance at 75oC
	-Ω/phase
	159.03
	X/R ratio at 75 oC
	5.13
	Peak factor – Category I transformer
	2.201
	Theoretical short-circuit phase currents:
	Asymmetrical peak - HV winding 
	-A
	293.0
	Average symmetrical - HV winding 
	-A
	133.0
	Asymmetrical peak - LV winding 
	-A
	26890.0
	Average symmetrical - LV winding
	-A
	12220.0
	Test No.                                          
	B20136-
	S01-1
	S01-2
	S01-3
	Single-phase test supply connection
	A-BC
	A-BC
	A-BC
	Applied 2 phase HV line voltage during          short-circuit tests
	-kV
	830.29
	30.41
	30.39
	Duration                                    
	-s
	0.501
	0.501
	0.501
	Asymmetrical peak HV winding current
	-A
	288.0
	291.0
	292.0
	Symmetrical HV winding current 
	-A
	127.0
	127.0
	127.0
	Asymmetrical peak LV winding phase current
	-A
	26180.0
	27120.0
	27120.0
	Symmetrical LV winding phase current  
	-A
	11710.0
	11710.0
	11740.0
	Percent change in reactance
	- A phase
	0.03
	0.01
	0.02
	- B phase
	0.04
	0.04
	0.03
	- C phase
	0.02
	0.03
	0.02
	Date of Tests:  17 June 2020
	Tapping voltage
	-V
	35000 / 400
	Tap
	3
	Transformer HV impedance at 75oC
	-Ω/phase
	142.10
	X/R ratio at 75 oC
	4.93
	Peak factor – Category I transformer
	2.182
	Theoretical short-circuit phase currents:
	Asymmetrical peak - HV winding 
	-A
	310.0
	Average symmetrical - HV winding 
	-A
	142.0
	Asymmetrical peak - LV winding 
	-A
	27110.0
	Average symmetrical - LV winding
	-A
	12430.0
	Test No.                                          
	B20136-
	S02-1
	S02-2
	S02-3
	Single-phase test supply connection
	B-CA
	B-CA
	B-CA
	Applied 2 phase HV line voltage during          short-circuit tests
	-kV
	29.44
	29.44
	29.44
	Duration                                    
	-s
	0.502
	0.502
	0.502
	Asymmetrical peak HV winding current 
	-A
	315
	315
	312
	Symmetrical HV winding current  
	-A
	139
	139
	139
	Asymmetrical peak LV winding phase current
	-A
	27560.0
	27560.0
	27440.0
	Symmetrical LV winding phase current  
	-A
	12260.0
	12250.0
	12250.0
	Percent change in reactance
	- A phase
	0.03
	0.02
	0.03
	- B phase
	0.10
	0.03
	0.02
	- C phase
	0.12
	0.10
	0.02
	Date of Tests:  17 June 2020
	Tapping voltage
	-V
	33250 / 400
	Tap
	5
	Transformer HV impedance at 75oC
	-Ω/phase
	126.03
	X/R ratio at 75 oC
	4.72
	Peak factor – Category I transformer
	2.162
	Theoretical short-circuit phase currents:
	Asymmetrical peak - HV winding 
	-A
	329.0
	Average symmetrical - HV winding 
	-A
	152.0
	Asymmetrical peak - LV winding 
	-A
	27320.0
	Average symmetrical - LV winding
	-A
	12640.0
	Test No.                                          
	B20136
	S03-1
	S03-2
	S03-3
	Single-phase test supply connection
	C-AB
	C-AB
	C-AB
	Applied 2 phase HV line voltage during          short-circuit tests
	-kV
	28.81
	28.55
	29.06
	Duration                                    
	-s
	0.501
	0.501
	0.501
	Asymmetrical peak HV winding current 
	-A
	336.0
	338.0
	337.0
	Symmetrical HV winding current 
	-A
	148.0
	148.0
	149.0
	Asymmetrical peak LV winding phase current
	-A
	28180.0
	28080.0
	27930.0
	Symmetrical LV winding phase current  
	-A
	12370.0
	12320.0
	12310.0
	Percent change in reactance
	- A phase
	0.02
	0.10
	0.02
	- B phase
	0.03
	0.02
	0.02
	- C phase
	0.03
	0.22
	0.02
	Date of Tests:  17 June 2020

	Clause 11.1.4 h)
	IEC 60076-1

	3. Drawings. SongHong Tx



