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DNV-GL

KEMA TYPE TEST CERTIFICATE OF SHORT-CIRCUIT

PERFORMANCE

Object A three-phase oil-immersed power transformer with on-load 2300-15
tap-changer

Type SFZ-26000/132 Serial No. 1522043

Rated power 26000 kVA

Rated voltage 132 kv £11 x0,91% / 11,5 kv

Connection symbol Dyni1

Rated frequency 50 Hz

Manufacturer

Client

Tested by

Date of tests

Shandong Dachi Electric Co., Ltd.,
Heze, China ™

Shandong Dachi Electric Co., Ltd.,
Heze, China

KEMA Nederland B.V.,
Arnhem, The Netherlands

19 August to 28 October 2015

The object, constructed in accordance with the description, drawings and photographs incorporated in
this Certificate, has been subjected to the series of proving tests in accordance with

IEC 60076-5 (2006)

This Type Test Certificate has been issued by KEMA following exclusively the STL Guides.

The results are shown in the record of Proving Tests and the oscillograms attached hereto. The values
obtained and the general performance are considered to comply with the above Standard with respect
to the dynamic ability to withstand short-circuits.

This Certificate applies only to the object tested. The responsibility for
conformity of any object having the same type references as that tested
rests with the Manufacturer.

) as declared by the manufacturer

This Certificate consists of 71 pages in total.

J.P. Fonteijne
Executive Vice President

= KEMA Laboratories
KEMA .
Laboratories Arnhem, 30 November 2015

Copyright: Only integral reproduction of this Certificate is permitted without written permission from DNV GL. Electronic copies as PDF or scan of this
Certificate may be available and have the status “for information only”. The sealed and bound version of the Certificate is the only valid version.
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INFORMATION SHEET

1 KEMA Type Test Certificate

A KEMA Type Test Certificate contains a record of a series of (type) tests carried out in accordance
with a recognized standard. The equipment tested has fulfilled the requirements of this standard and
the relevant ratings assigned by the manufacturer are endorsed by DNV GL. In addition, the test
object’s technical drawings have been verified and the condition of the test object after the tests is
assessed and recorded. The Certificate contains the essential drawings and a description of the
equipment tested. A KEMA Type Test Certificate signifies that the object meets all the requirements of
the named subclauses of the standard. It can be identified by gold-embossed lettering on the cover
and a gold seal on its front sheet.

The Certificate is applicable to the equipment tested only. DNV GL is responsible for the validity and
the contents of the Certificate. The responsibility for conformity of any object having the same type
references as the one tested rests with the manufacturer.

Detailed rules on types of certification are given in DNV GL’s Certification procedure applicable to
KEMA Laboratories.

2 KEMA Report of Performance

A KEMA Report of Performance is issued when an object has successfully completed and passed a
subset (but not all) of test programmes in accordance with a recognized standard. In addition, the test
object’s technical drawings have been verified and the condition of the test object after the tests is
assessed and recorded. The report is applicable to the equipment tested only. A KEMA Report of
Performance signifies that the object meets the requirements of the named subclauses of the
standard. It can be identified by silver-embossed lettering on the cover and a silver seal on its front
sheet.

The sentence on the front page of a KEMA Report of Performance will state that the tests have been

carried out in accordance with ...... The object has complied with the relevant requirements.

3 KEMA Test Report

A KEMA Test Report is issued in all other cases. Reasons for issuing a KEMA Test Report could be:

. Tests were performed according to the client’s instructions.

. Tests were performed only partially according to the standard.

. No technical drawings were submitted for verification and/or no assessment of the condition of
the test object after the tests was performed.

. The object failed one or more of the performed tests.

The KEMA Test Report can be identified by the grey-embossed lettering on the cover and grey seal on
its front sheet.

In case the number of tests, the test procedure and the test parameters are based on a recognized
standard and related to the ratings assigned by the manufacturer, the following sentence will appear
on the front sheet. The tests have been carried out in accordance with the client's instructions. Test
procedure and test parameters were based on ..... If the object does not pass the tests such
behaviour will be mentioned on the front sheet. Verification of the drawings (if submitted) and
assessment of the condition after the tests is only done on client's request.

When the tests, test procedure and/or test parameters are not in accordance with a recognized
standard, the front sheet will state the tests have been carried out in accordance with client’s
instructions.

4 Official and uncontrolled test documents

The official test documents of DNV GL are issued in bound form. Uncontrolled copies may be provided
as loose sheets or as a digital file for convenience of reproduction by the client. The copyright has to
be respected at all times.

5 Accreditation of KEMA Laboratories

The KEMA Laboratories of DNV GL are accredited in accordance with ISO/IEC 17025 by the respective
national accreditation bodies. The KEMA Laboratories in the Netherlands are in the RvA register under
nos. L020, L218, K006, KOO9 and 1049. The KEMA Laboratory in the United States is accredited by the
A2LA under no. 0553.01. The KEMA Laboratory in the Czech Republic is accredited by CAI under no.
1035.
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1 IDENTIFICATION OF THE OBJECT TESTED

1.1 Ratings/characteristics of the object tested

Voltage 132 kV £ 11 x 0,91% / 11,5 kV
Power 26000 kVA
Current 113,7 A/ 1305,3 A
Short-circuit impedance 13,06 %
Connection symbol Dyni1
Cooling method ONAF
Frequency 50 Hz
Category II
Apparent system power 10000 MVA

X = This rating has been proved by the tests of this Certificate.

1.2 Description of the object tested

A three-phase oil-immersed power transformer with on-load tap-changer

1.3 List of drawings

2300-15

The manufacturer has guaranteed that the object submitted for tests has been manufactured in
accordance with the following drawings and/or documents. KEMA has verified that these drawings
and/or documents adequately represent the object tested. The manufacturer is responsible for the

correctness of these drawings and/or documents and the technical data presented.

The following drawings and/or documents have been included in this Certificate:
Drawing no./document no. Revision
8DB.860.6753.1 -
1DB.710.6753 -
0DB.319.6753.1 -
1DB.710.6753.2 -

The following drawings and/or documents are only listed for reference and are kept in KEMA's files:

Drawing no./document no. Revision
5DB.640.6753.1 -
5DB.602.6753.1 -
5DB.516.6753.11 -
6DB.602.6753.2 -
5DB.516.6753.10 -
5DB.700.6753 -
5DB.602.6753.3 -
0DB.319.6753 -
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2 GENERAL INFORMATION

2.1 The tests were witnessed by

Name Company

Chen, G. Shandong Dachi Electric Co., Ltd.,
Chen, X. Heze, China

Xu, C.

2.2 The tests were observed by

Routine tests carried out before the short-circuit tests
The routine tests carried out before the short-circuit tests were not witnessed by a KEMA inspector.

Short-circuit tests

Name Company

Nijman, R.M. KEMA Nederland B.V.,
Arnhem, The Netherlands

Routine tests carried out after the short-circuit tests

Name Company

Houtepen, R. KEMA Nederland B.V.,
Arnhem, The Netherlands

2.3 The transformer was inspected by
Name Company

Houtepen, R. KEMA Nederland B.V.,
Arnhem, The Netherlands

2.4 Accuracy of measurement

The guaranteed uncertainty for the measured voltages and currents taking into account the total
measuring system, is less than 5%, unless mentioned otherwise.
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3 LEGEND

Phase indications

If more than one phase is recorded on oscillogram, the phases are indicated by the digits 1, 2 and 3.
These phases 1, 2 and 3 correspond to the phase values in the columns of the accompanying table,
respectively from left to right.

Explanation of the letter symbols and abbreviations on the oscillograms

pu Per unit (the reference length of one unit is represented by the black bar on the
oscillogram)

I1pri Primary current transformer

Ilsec Secondary current transformer

I2pri Primary current transformer

I2sec Secondary current transformer

I3pri Primary current transformer

I3sec Secondary current transformer

Itank Tank current test object

uls Supply voltage

uz2s Supply voltage

u3s Supply voltage
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4 REACTANCE MEASUREMENT OVERVIEW
Tap position 1
Test number Reactance

Measured between the Calculated per leg Change per leg

phases

Q Q %

A-B A-C B-C A B C A B C
Before tests 222,4 222,9 221,6 333,8 335,2 331,4 - - -
AT 150819-4005 222,4 222,9 221,6 333,7 335,3 331,5 0,0 0,0 0,0
AT 150819-4007 222,4 222,9 221,6 333,7 335,2 331,5 0,0 0,0 0,0
AT 150819-4008 222,4 222,9 221,6 333,7 335,2 331,4 0,0 0,0 0,0
After tests 222,4 222,9 221,7 333,7 335,3 331,6 0,0 0,0 0,0
Tap position 12
Test number Reactance

Measured between the Calculated per leg Change per leg

phases

Q Q %

A-B A-C B-C A B C A B C
Before tests 175,1 174,9 174,4 263,0 262,5 261,1 - - -
AT 150819-4010 175,1 174,9 174,5 263,0 262,5 261,3 0,0 0,0 0,1
AT 150819-4011 175,1 174,9 174,5 263,1 262,6 261,2 0,0 0,0 0,0
AT 150819-4012 175,2 174,9 174,5 263,2 262,5 261,2 0,1 0,0 0,0
After tests 175,1 175,0 174,5 263,0 262,6 261,3 0,0 0,0 0,1
Tap position 23
Test number Reactance

Measured between the Calculated per leg Change per leg

phases

Q Q %

A-B A-C B-C A B C A B C
Before tests 140,7 140,4 140,2 211,5 210,4 209,9 - - -
AT 150819-4014 140,7 140,4 140,2 211,5 210,5 210,0 0,0 0,0 0,1
AT 150819-4015 140,7 140,4 140,2 211,5 210,5 210,0 0,0 0,0 0,0
AT 150819-4016 140,7 140,4 140,2 211,5 210,5 210,0 0,0 0,0 0,1
After tests 140,7 140,4 140,2 211,5 210,5 210,0 0,0 0,0 0,1

Maximum deviation

The maximum deviation in reactance per leg was 0,1%.
The maximum deviation allowed in accordance with IEC 60076-5 is 2,0%.

Note:

Reactance calculated per leg value as if primary windings are connected in star configuration
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5 SUMMARY OF TESTS
Short-circuit tests
Test no. 150819 | 150819 | 150819 | 150819 | 150819 | 150819
4004 4005 4007 4008 4010 4011
Tap position 1 1 1 1 12 12
C kv| 73,8 78,6 78,7 79,5 72,2 72,1
Voltage, phase value, beginning B kV 69,2 77,7 77,8 78,6 71,0 71,1
A kv| 72,8 78,9 78,8 79,6 72,0 72,0
C kv 72,2 78,3 78,4 79,1 71,7 71,8
Voltage, phase value, end B kv| 67,9 77,5 77,5 78,3 70,7 70,9
A kv| 71,9 78,5 78,4 79,3 71,6 71,7
Cc kA| -1,54 1,82 -1,80 1,85 1,25 -1,20
Current HV-winding, peak value B kA| -0,94 -0,98 -0,98 -0,99 2,04 -2,04
A kA| 1,55 -1,80 1,78 -1,83 -2,17 2,11
C kA| 0,59 0,68 0,68 0,69 0,80 0,79
Current HV-winding, phase value, beginning B kA 0,64 0,67 0,67 0,68 0,79 0,79
A kA| 0,60 0,68 0,68 0,69 0,80 0,79
C kA| 0,59 0,67 0,67 0,68 0,79 0,79
Current HV-winding, phase value, end B kA 0,63 0,67 0,67 0,68 0,78 0,78
A kA| 0,60 0,68 0,68 0,68 0,79 0,79
C kA| 0,59 0,68 0,68 0,69 0,80 0,79
Current HV-winding, phase value, average B kA 0,64 0,67 0,67 0,68 0,79 0,79
A kA| 0,60 0,68 0,68 0,69 0,80 0,79
C kA| -16,5 18,8 -18,7 18,9 -18,8 19,0
Current LV-winding, peak value B kA| -16,6 18,4 -18,5 18,5 25,7 -25,8
A KA| 21,1 -24,7 24,8 -24,7 -20,5 20,4
C kA| 7,98 8,75 8,75 8,85 9,26 9,25
Current LV-winding, phase value, beginning B kA| 8,04 8,77 8,77 8,86 9,22 9,24
A kA| 7,68 8,86 8,89 8,93 9,34 9,37
C kA| 7,94 8,70 8,69 8,78 9,18 9,18
Current LV-winding, phase value, end B kA| 7,98 8,71 8,71 8,80 9,17 9,16
A kAl 7,71 8,82 8,83 8,88 9,28 9,30
Cc kA 7,98 8,74 8,74 8,84 9,25 9,24
Current LV-winding, phase value, average B kA 8,04 8,77 8,77 8,86 9,22 9,23
A kA 7,32 8,42 8,44 8,93 9,34 9,37
C s| 0,249 | 0,249 | 0,250 | 0,250 | 0,257 | 0,257
Current duration B s| 0,249 | 0,249 | 0,250 | 0,250 | 0,255 | 0,256
A s| 0,249 | 0,249 | 0,250 | 0,250 | 0,257 | 0,257

Remarks

150819-4004 No visible disturbance.

Test parameters below tolerance due to saturation of test stations transformers.

150819-4005 No visible disturbance.

150819-4007 No visible disturbance.

150819-4008 No visible disturbance.

150819-4010 No visible disturbance.

150819-4011 No visible disturbance.
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Short-circuit tests (continued)
Test no. 150819 | 150819 | 150819 | 150819
4012 4014 4015 4016
Tap position 12 23 23 23
C kv| 72,3 64,9 64,9 64,8
Voltage, phase value, beginning B kV 71,5 64,2 64,1 64,1
A kv| 72,5 64,9 65,0 65,0
C kv| 72,0 64,6 64,5 64,5
Voltage, phase value, end B kV 71,1 63,8 63,7 63,7
A kv 72,1 64,6 64,6 64,6
C KA| 1,19 -2,34 2,36 -2,34
Current HV-winding, peak value B kA| 2,08 2,34 -2,33 2,34
A kA| -2,15 1,32 -1,35 1,32
c kA| 0,80 0,89 0,90 0,89
Current HV-winding, phase value, beginning B kA 0,79 0,89 0,89 0,89
A kA| 0,80 0,89 0,90 0,89
C kA| 0,79 0,88 0,89 0,89
Current HV-winding, phase value, end B kA 0,79 0,88 0,88 0,88
A kA| 0,79 0,88 0,89 0,88
C kA| 0,80 0,89 0,90 0,89
Current HV-winding, phase value, average B kA| 0,79 0,89 0,89 0,89
A kA| 0,80 0,89 0,89 0,89
c kA| -19,5 -26,0 26,0 -26,1
Current LV-winding, peak value B kA| 25,8 19,6 -19,6 19,7
A kA| -20,0 20,0 -19,9 20,0
C kA| 9,30 9,32 9,32 9,33
Current LV-winding, phase value, beginning B kA| 9,29 9,31 9,32 9,30
A kA| 9,38 9,43 9,37 9,43
C kA| 9,22 9,22 9,22 9,23
Current LV-winding, phase value, end B kA| 9,22 9,21 9,21 9,21
A kA| 9,31 9,33 9,30 9,33
C kA| 9,29 9,30 9,30 9,31
Current LV-winding, phase value, average B kA 9,28 9,29 9,30 9,29
A kA| 9,38 9,42 9,37 9,43
C s| 0,257 0,263 0,263 0,263
Current duration B s| 0,256 0,264 0,263 0,263
A s| 0,257 | 0,264 | 0,264 | 0,264

Remarks

150819-4012 No visible disturbance.

150819-4014 No visible disturbance.

150819-4015 No visible disturbance.

150819-4016 No visible disturbance.
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6 SHORT-CIRCUIT TESTS

Standard and date
Standard IEC 60076-5
Test date(s) 19 August 2015

6.1 Condition before test

Transformer previously subjected to routine test, carried out at the factory of the manufacturer
without presence of a KEMA inspector, see Appendix A.

Supply to HV windings.

LV windings pre-set short-circuited by means of shunts and earthed.

Neutral point solidly earthed.

Tank earthed via an earth fault current indicating CT.
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6.2 Test circuit S01

TO

G MB MS L PT RiCs

N
3
:

G = Generator TO = Test Object U = Voltage Measurement to earth
MB = Master Breaker L = Reactor I = Current Measurement
MS = Make Switch R = Resistor
PT = Power Transformer = C = Capacitor
Supply Voltage control elements added
suppl
Power MVA 1768 (supply)
Cs uF 0,79
Frequency Hz 50
Ry Q 282
Phase(s) 3
Voltage kv 162
Current kA 6,3
Impedance Q 14,8
Power factor <0,1
Neutral not earthed
Load
Short-circuit point earthed
Remarks: -

Version: 1
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6.3 Calculation sheet short-circuit current

-12-

2300-15

System power of: 10000 MVA

System voltage of: 132 kV

Tap position 1 Max. 12 Nom. 23 Min.
Tap voltage 145,2 kV 132,0 kV 118,8 kV
Impedance voltage 13,69% 13,06% 12,95%
Resistance (75 °Q) 0,41% 0,41% 0,49%
Tap position 1 Max.

Supply voltage: 145,2 kV

Terminal voltage: 143,0 kV

Short-circuit current Minimum value Rated Maximum value
HV current 0,67 kKA 0,74 kKA 0,82 kKA
LV current 8,45 kA 9,39 kKA 10,33 kA
LV peak current 22,74 KA 23,94 KA 25,13 kKA
HV reactance: 111,0Q

HV inductance: 353,2 mH

Tap position 12 Nom.

Supply voltage: 132,0 kV

Terminal voltage: 129,4 kV

Short-circuit current Minimum value Rated Maximum value
HV current 0,77 kKA 0,85 kA 0,94 kKA
LV current 8,82 kA 9,80 kA 10,78 kA
LV peak current 23,74 KA 24,99 kKA 26,24 KA
HV reactance: 87,48 O

HV inductance: 278,5 mH

Tap position 23 Min.

Supply voltage: 118,8 kV

Terminal voltage: 115,9 kV

Short-circuit current Minimum value Rated Maximum value
HV current 0,86 kA 0,95 kA 1,05 kKA
LV current 8,85 kA 9,84 kA 10,82 kA
LV peak current 23,83 kA 25,08 kA 26,34 kA
HV reactance: 70,25 Q

HV inductance: 223,6 mH

Peak factor according to IEC = 2,55 Zsupply / Ztrafo = 1,99%
Peak factor according to X/R = 2,70
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6

4 Photographs before test

T :UOISIOA
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6.5 Test results and oscillograms

Overview of test numbers
150819-4004, 4005, 4007, 4008, 4010 to 4012, 4014 to 4016

Remarks

2300-15
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Short-circuit test

2300-15

FU1S 314kV pu

| I1pri 3.65kA pu

I1sec 35.8KA pu

FU2S 314kV pu

FI2pri 3.65kA pu

rI12sec 35.8kA pu

FU3S 314kV pu

FI3pri 3.65kA pu

FI3sec 35.8kA pu

4004

Itank 1.01kA pu
unit

500 ms

Test number: 150819-4004

Phase C ‘ B ‘ A
Tap position 1

Voltage, phase value, beginning kv | 73,8 | 69,2 | 72,8
Voltage, phase value, end kv | 72,2 | 67,9 | 71,9
Current HV-winding, peak value kA |-1,54-0,94| 1,55
Current HV-winding, phase value, beginning kA | 0,59 | 0,64 | 0,60
Current HV-winding, phase value, end kA | 0,59 | 0,63 | 0,60
Current HV-winding, phase value, average kA | 0,59 | 0,64 | 0,60
Current LV-winding, peak value kA |-16,5|-16,6 | 21,1
Current LV-winding, phase value, beginning kA | 7,98 | 8,04 | 7,68
Current LV-winding, phase value, end kA | 7,94 | 7,98 | 7,71
Current LV-winding, phase value, average kA | 7,98 | 8,04 | 7,32
Current duration s |0,249(0,249 0,249
Remarks: No visible disturbance.

Test parameters below tolerance due to saturation of test stations transformers.
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Short-circuit test
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2300-15

FU1S 314kV pu

FI1pri 3.65kA pu

FI1sec 35.8KkA pu

FU2S 314kV pu

FI2pri 3.65kA pu

FI12sec 35.8kA pu

FU3S 314kV pu

FI3pri 3.65kA pu

FI3sec 35.8kA pu

4005

Itank 1.01kA pu
unit

500 ms

Test number: 150819-4005

Phase C ‘ B ‘ A
Tap position 1

Voltage, phase value, beginning kv | 78,6 | 77,7 | 78,9
Voltage, phase value, end kv | 78,3 | 77,5 | 78,5
Current HV-winding, peak value kA | 1,82 |-0,98|-1,80
Current HV-winding, phase value, beginning kA | 0,68 | 0,67 | 0,68
Current HV-winding, phase value, end kA | 0,67 | 0,67 | 0,68
Current HV-winding, phase value, average kA | 0,68 | 0,67 | 0,68
Current LV-winding, peak value kA | 18,8 | 18,4 | -24,7
Current LV-winding, phase value, beginning kA | 8,75 | 8,77 | 8,86
Current LV-winding, phase value, end kA | 8,70 | 8,71 | 8,82
Current LV-winding, phase value, average kA | 8,74 | 8,77 | 8,42
Current duration s |0,249(0,249 0,249

Remarks: No visible disturbance.
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Short-circuit test

-18-

2300-15

FU1S 314kV pu

| I1pri 3.65kA pu

I1sec 35.8kA pu

FU2S 314kV pu

FI2pri 3.65kA pu

I12sec 35.8kA pu

FU3S 314kV pu

FI3pri 3.65kA pu

FI3sec 35.8kA pu

4007

Itank 1.01kA pu
unit

500 ms

Test number: 150819-4007

Phase C ‘ B ‘ A
Tap position 1

Voltage, phase value, beginning kv | 78,7 | 77,8 | 78,8
Voltage, phase value, end kv | 78,4 | 77,5 | 78,4
Current HV-winding, peak value kA |[-1,80(-0,98| 1,78
Current HV-winding, phase value, beginning kA | 0,68 | 0,67 | 0,68
Current HV-winding, phase value, end kA | 0,67 | 0,67 | 0,68
Current HV-winding, phase value, average kA | 0,68 | 0,67 | 0,68
Current LV-winding, peak value kA |-18,7 | -18,5| 24,8
Current LV-winding, phase value, beginning kA | 8,75 | 8,77 | 8,89
Current LV-winding, phase value, end kA | 8,69 | 8,71 | 8,83
Current LV-winding, phase value, average kA | 8,74 | 8,77 | 8,44
Current duration s |0,250(0,250/0,250

Remarks: No visible disturbance.
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Short-circuit test

-19-

2300-15

FU1S 314kV pu

FI1pri 3.65kA pu

I1sec 35.8KkA pu

FU2S 314kV pu

FI2pri 3.65kA pu

I12sec 35.8kA pu

FU3S 314kV pu

FI3pri 3.65kA pu

FI3sec 35.8kA pu

4008

Itank 1.01kA pu
unit

500 ms

Test number: 150819-4008

Phase C ‘ B ‘ A
Tap position 1

Voltage, phase value, beginning kv | 79,5 | 78,6 | 79,6
Voltage, phase value, end kv | 79,1 | 78,3 | 79,3
Current HV-winding, peak value kA | 1,85 |-0,99|-1,83
Current HV-winding, phase value, beginning kA | 0,69 | 0,68 | 0,69
Current HV-winding, phase value, end kA | 0,68 | 0,68 | 0,68
Current HV-winding, phase value, average kA | 0,69 | 0,68 | 0,69
Current LV-winding, peak value kA | 18,9 | 18,5 | -24,7
Current LV-winding, phase value, beginning kA | 8,85 | 8,86 | 8,93
Current LV-winding, phase value, end kA | 8,78 | 8,80 | 8,88
Current LV-winding, phase value, average kA | 8,84 | 8,86 | 8,93
Current duration s |0,250(0,250/0,250

Remarks: No visible disturbance.
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Short-circuit test
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2300-15

FU1S 314kV pu

| I1pri 3.65kA pu

FI1sec 38.6kA pu

FU2S 314kV pu

FI2pri 3.65kA pu

-I12sec 38.6kA pu

FU3S 314kV pu

FI3pri 3.65kA pu

FI3sec 38.6kA pu

4010

Itank 1.01kA pu
unit

500 ms

Test number: 150819-4010

Phase C ‘ B ‘ A
Tap position 12
Voltage, phase value, beginning kv | 72,2 | 71,0 | 72,0
Voltage, phase value, end kv | 71,7 | 70,7 | 71,6
Current HV-winding, peak value kA | 1,25 | 2,04 | -2,17
Current HV-winding, phase value, beginning kA | 0,80 | 0,79 | 0,80
Current HV-winding, phase value, end kA | 0,79 | 0,78 | 0,79
Current HV-winding, phase value, average kA | 0,80 | 0,79 | 0,80
Current LV-winding, peak value kA |-18,8 | 25,7 | -20,5
Current LV-winding, phase value, beginning kA | 9,26 | 9,22 | 9,34
Current LV-winding, phase value, end kA | 9,18 | 9,17 | 9,28
Current LV-winding, phase value, average kA | 9,25 | 9,22 | 9,34
Current duration s |0,257|0,255|0,257

Remarks: No visible disturbance.
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Short-circuit test

-21-

2300-15

FU1S 314kV pu

| I1pri 3.65kA pu

FI1sec 38.6kA pu

FU2S 314kV pu

FI12pri 3.65kA pu

-I12sec 38.6kA pu

FU3S 314kV pu

- I3pri 3.65kA pu

FI3sec 38.6kA pu

4011

Itank 1.01kA pu
unit

500 ms

Test number: 150819-4011

Phase C ‘ B ‘ A
Tap position 12
Voltage, phase value, beginning kv | 72,1 | 71,1 | 72,0
Voltage, phase value, end kv | 71,8 | 70,9 | 71,7
Current HV-winding, peak value kA |-1,20 |-2,04 | 2,11
Current HV-winding, phase value, beginning kA | 0,79 | 0,79 | 0,79
Current HV-winding, phase value, end kA | 0,79 | 0,78 | 0,79
Current HV-winding, phase value, average kA | 0,79 | 0,79 | 0,79
Current LV-winding, peak value kA | 19,0 | -25,8 | 20,4
Current LV-winding, phase value, beginning kA | 9,25 | 9,24 | 9,37
Current LV-winding, phase value, end kA | 9,18 | 9,16 | 9,30
Current LV-winding, phase value, average kA | 9,24 | 9,23 | 9,37
Current duration s |0,257]0,256 (0,257

Remarks: No visible disturbance.
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Short-circuit test

-22-

2300-15

FU1S 314kV pu

| I1pri 3.65kA pu

FI1sec 38.6kA pu

FU2S 314kV pu

FI2pri 3.65kA pu

FI2sec 38.6kA pu

FU3S 314kV pu

FI3pri 3.65kA pu

FI3sec 38.6kA pu

4012

Itank 1.01kA pu
unit

500 ms

Test number: 150819-4012

Phase C ‘ B ‘ A
Tap position 12
Voltage, phase value, beginning kv | 72,3 | 71,5 | 72,5
Voltage, phase value, end kv | 72,0 | 71,1 | 72,1
Current HV-winding, peak value kA | 1,19 | 2,08 | -2,15
Current HV-winding, phase value, beginning kA | 0,80 | 0,79 | 0,80
Current HV-winding, phase value, end kA | 0,79 | 0,79 | 0,79
Current HV-winding, phase value, average kA | 0,80 | 0,79 | 0,80
Current LV-winding, peak value kA | -19,5| 25,8 | -20,0
Current LV-winding, phase value, beginning kA | 9,30 | 9,29 | 9,38
Current LV-winding, phase value, end kA | 9,22 | 9,22 | 9,31
Current LV-winding, phase value, average kA | 9,29 | 9,28 | 9,38
Current duration s |0,257]0,256 (0,257

Remarks: No visible disturbance.
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Short-circuit test

-23-

2300-15

FU1S 314kV pu
FI1pri 4.22KkA pu

Il1sec 41.8kA pu

FU2S 314kV pu

FI2pri 4.22KkA pu

-12sec 41.8kA pu

FU3S 314kV pu

FI3pri 4.22KkA pu

FI3sec 41.8kA pu

4014

Itank 1.01kA pu
unit

500 ms

Test number: 150819-4014

Phase C ‘ B ‘ A
Tap position 23
Voltage, phase value, beginning kv | 64,9 | 64,2 | 64,9
Voltage, phase value, end kv | 64,6 | 63,8 | 64,6
Current HV-winding, peak value kA |-2,34 | 2,34 | 1,32
Current HV-winding, phase value, beginning kA | 0,89 | 0,89 | 0,89
Current HV-winding, phase value, end kA | 0,88 | 0,88 | 0,88
Current HV-winding, phase value, average kA | 0,89 | 0,89 | 0,89
Current LV-winding, peak value kA | -26,0 | 19,6 | 20,0
Current LV-winding, phase value, beginning kA | 9,32 | 9,31 | 9,43
Current LV-winding, phase value, end kA | 9,22 | 9,21 | 9,33
Current LV-winding, phase value, average kA | 9,30 | 9,29 | 9,42
Current duration s |0,263(0,264|0,264

Remarks: No visible disturbance.
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Short-circuit test

-24-

2300-15

rU1S 314kV pu

L I1pri 4.22KA pu

FIl1sec 41.8KA pu

FU2S 314kV pu

FI2pri 4.22kA pu

-I12sec 41.8kA pu

FU3S 314kV pu

- I3pri 4.22KA pu

FI3sec 41.8kA pu

4015

Itank 1.01kA pu
unit

500 ms

Test number: 150819-4015

Phase C ‘ B ‘ A
Tap position 23
Voltage, phase value, beginning kv | 64,9 | 64,1 | 65,0
Voltage, phase value, end kv | 64,5 | 63,7 | 64,6
Current HV-winding, peak value kA | 2,36 |-2,33|-1,35
Current HV-winding, phase value, beginning kA | 0,90 | 0,89 | 0,90
Current HV-winding, phase value, end kA | 0,89 | 0,88 | 0,89
Current HV-winding, phase value, average kA | 0,90 | 0,89 | 0,89
Current LV-winding, peak value kA | 26,0 | -19,6 | -19,9
Current LV-winding, phase value, beginning kA | 9,32 | 9,32 | 9,37
Current LV-winding, phase value, end kA | 9,22 | 9,21 | 9,30
Current LV-winding, phase value, average kA | 9,30 | 9,30 | 9,37
Current duration s |0,263(0,263|0,264

Remarks: No visible disturbance.
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Short-circuit test

-25-
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rU1S 314kV pu

FI1pri 4.22KkA pu

FIl1sec 41.8KA pu

FU2S 314kV pu

FI2pri 4.22KA pu

-I12sec 41.8kA pu

FU3S 314kV pu

FI3pri 4.22KkA pu

FI3sec 41.8kA pu

4016

Itank 1.01kA pu
unit

500 ms

Test number: 150819-4016

Phase C ‘ B ‘ A
Tap position 23
Voltage, phase value, beginning kv | 64,8 | 64,1 | 65,0
Voltage, phase value, end kv | 64,5 | 63,7 | 64,6
Current HV-winding, peak value kA |-2,34 | 2,34 | 1,32
Current HV-winding, phase value, beginning kA | 0,89 | 0,89 | 0,89
Current HV-winding, phase value, end kA | 0,89 | 0,88 | 0,88
Current HV-winding, phase value, average kA | 0,89 | 0,89 | 0,89
Current LV-winding, peak value kA |-26,1| 19,7 | 20,0
Current LV-winding, phase value, beginning kA | 9,33 | 9,30 | 9,43
Current LV-winding, phase value, end kA | 9,23 | 9,21 | 9,33
Current LV-winding, phase value, average kA | 9,31 | 9,29 | 9,43
Current duration s |0,263(0,263|0,264

Remarks: No visible disturbance.
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6.6 Condition after test

Externally no visible change.
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6.7 Photographs after test
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7 INSPECTION OF THE ACTIVE PART

On 28 October 2015 the transformer was untanked and the active part was inspected by a KEMA
inspector at the factory of the manufacturer.

The out-of-tank inspection with respect to displacements, deformations of core and windings,
connections and supporting structures or traces of discharges did not reveal any apparent defects.
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7.1 Photographs during inspection
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Appendix A Routine tests before the short-circuit tests

Routine tests before the short-circuit tests were carried out at the factory of the manufacturer in
May 2015 without the presence of a KEMA inspector.

See enclosed report on the following pages.

The responsibility for the content of this report rests with the manufacturer.
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TEST REPORT

WM FEIFEEIRER

Product:On Load Tap Changer Power Transformer

A5 SFZ-26000/132

Product type: SFZ-26000/132

RS 1522043

Product number: 1522043

R H #A: 2015-05

Test date: May. 2015

Fiwd
. LR R

Shandong Dachrl@lféét@c C)O ,Ltd of China
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1. W ZS% Parameter of product
e AR
Rated power 26000 /26000 kVA
e Lk
Rated voltage: 132 / 11.5 kV
WUE B
Rated current: 113.7 / 1305.3 A
e I
Rated frequency S0 Hz
ZiER
Phase 3
BRZE AR5
Connection group Dynl11
I
Tapping range 132+ 11%0.91% / 11.5 kV
RATTH
Method of cooling
Ha 2K
Insulating level h.v. £& % ¥ ¥
h.v. Line terminal Um 145/L1 650/LIC 715/AC 275 kV
Lv. 2%+
L.v. Line terminal Um 12/LI 110/LIC 121/AC 38 kV

\)

ONAN / ONAF

2. R Fr#EStandards of test
IEC 60076-1: 2011 (H HAESS F1E4 S Power transformer Part 1: General)

IEC 60076-3: 2013 (HLJJAERY ZH3F 4K P AR Iefnoh 4t 25 2= S (7] BR

Power transformer-Part3: Insulation levels, dielectric tests and external clearances in air)

IEC 60076-4: 2002 (HLHARIEAS SH4M5: AR AR LA A 3 re b s AR AR b
R 5 Power transformer-Part 4: Guide to the lighting impule and switching impule
testing-Power transformer and reactor)




3. RITHH &5 Test item and result

2 of 10

3.1 HHARK
Leakage test
D RS JEINES (kPa) FRLEITIA] h g R
Method Applied pressure Duration Result
2 E &
Atmospherci pressure 30 24
(normal pressure=101kPa) el
3.2 # P KA $E EE Measurement of insulation resistance and
polarisation index yHi¥& Temprature of 0il('C): 27.5
P #ZHHG Q WAL TR
W 52 A e g #
; . polarisation
Insulation resistance ]
Measurement position index Results
ea
R Ry Rgo0/Rep
e FE— e 544 R b a R
25. 40 39.12 1.54
h.v.-Lv.&E Passed
KE—RER Hh PN
ke 22. 50 35. 33 1.57 i
Lv.-hov. & E Passed
= ¥ A
s —TER R 26. 80 40. 74 1. 52 i
h.v.&Lv.--E Passed
B —5o Ak K Hh & K
9.89 e .
Core-tank & E Passed
S — 3% B 0 o — _ﬂ_ & W
Clamps-tank & E ' Passed

3.3 M RHRFE (tg 8 %) IR

Measurement of dielectric loss (tgd%)

V¥ Temprature of oil (C): 27.5

S JEniE | WEEA SEWME  (RIEE20C| L
W E B (KV) (uF) % % =R
Agplied valtage position Applied Meas.ured Measured | Emended Results

voltage capacitance value value

o s - R K = %
hov-Ly. & E 9. 999 7.739 0.198 0. 163 Passoi
K E--H R = R & ik
Lv-hv.&F 9. 999 13. 61 0. 248 0.204 L
128 A FE - G
hy.&Lv.—F 9. 999 12. 30 0. 253 0.208 L —

3.4 BEB/RALTHRAK Transformer winding deformation test
BRI R FUAT BRTCIT A8 R 3348 41 R AE JARAX
WuHan High Voltage Institute BRTCII Transformer winding feature tester

WM )  Wave Shape is attached




3.5 HEWHEKBERBRRIKE

Measurement of voltage ratio and check of connection

3 of 10

mOE %A RESRA W E fwE% ERANT
h.v. winding Measured deviation Connection
L.v. winding group
53#ETap | H JEKV Voltage AB/ab BC/be CA/ca symbol
1 145. 2132 0.14 0.15 0.15
2 144. 0120 0.12 0.13 0.13
3 142. 8108 0.12 0.12 0.11
4 141. 6096 0.11 0.12 0.12
5 140. 4084 0.09 0.10 0.10
6 139. 2072 0.09 0.09 0.09
7 138. 0060 0. 08 0.09 0.09
136. 8048 0.08 0. 07 0. 80
9 135. 6036 0. 06 0.07 0. 06
10 134. 4024 0. 06 0. 06 0. 06
11 133. 2012 0.05 0. 05 0.05 —
12 132. 0000 11. 5000 0.03 0.03 0.03 EE}
13 130. 7988 0. 02 0.03 0.03 =
14 129. 5976 0.01 0.02 0.02
15 128. 3964 0. 00 0.01 0.01
16 127. 1952 0.00 0.00 0.00
17 125. 9940 0.00 0.00 0. 00
18 124. 7928 -0. 02 —-0.01 -0. 01
19 123. 5916 -0. 02 —-0. 02 —0.01
20 122. 3904 -0. 04 —0. 03 -0. 03
21 121. 1892 —-0. 04 -0. 04 —-0. 04
22 119. 9880 -0. 06 —-0. 06 =0. 05
23 118. 7868 0. 07 —-0. 07 -0. 07




3.6 LR4H FHM &

Measurement of winding resistance

4 of 10

Ji1¥E. Tempratureof oil ('C) :27.5

5 4 %%ﬁﬁ Measfied v‘{ﬂue {E(Q) > FlRE
winding .a e Unbz:)lanced
position AR - - %o
1 2.619 2.621 2.617 0.15
2 2. 590 2. 591 2. 586 0.19
3 2. 558 2. 560 2. 556 0.16
4 2. 527 2. 530 2.526 0.16
5 2. 500 2. 499 2. 496 0.16
= 6 2. 466 2. 469 2. 465 0.16
7 2. 436 2. 439 2.436 0. 12
2. 405 2. 409 2. 406 0.17
9 2.379 2. 380 2.376 0.17
10 2.348 2. 349 2.345 0.17
11 2.316 2.319 2.316 0.13
12 2.288 2. 289 2.286 0.13
& 13 2.318 2.321 2.318 0.13
14 2. 350 2. 354 2.347 0. 30
15 2. 380 2.382 2.379 0.13
16 2. 408 2.413 2.410 0. 21
17 2. 440 2. 443 2. 440 0. 12
18 2. 472 2. 473 2.471 0. 08
19 2. 497 2. 503 2. 501 0. 24
“dﬁg;ng 20 2. 529 2. 533 2. 532 0. 16
21 2. 556 2. 562 2. 561 0.23
22 2. 589 2. 592 2. 591 0. 12
23 2.618 2. 621 2. 620 0.11
® E ao bo co
Lv. winding 0. 006388 0. 006375 0. 006422 0.73




3.7 ZEERBF KL EH AR E

Measurement of no-load loss and current

5 of 10

RIS EHIBE K SR
) % > V s i s
$(% Percent| “TIIEFHE kV \;irtual No-load current EHEHFEW)
value
of rated Average voltage No-load loss
voltage voltage A %
90 10. 350 10. 367 0. 765 0. 059 10. 692
100 11. 506 11. 475 0.814 0. 062 13. 396
105 12. 068 12. 027 0. 997 0.076 15. 075
110 12. 656 12. 663 1.503 0.115 17. 422
3.8 FHE R IEE N E(100%)
no-load current harmonic wave measurement (100%)
S Ve
W IREL . ol %
number of harmonic wave
1 100. 0000 100. 0000 100. 0000
A 17. 9202 39. 2769 10. 8659
b 22. 7494 26. 3830 23. 4248
7 10. 0180 13. 5392 11. 0335
? 0. 0000 0. 0000 0. 0000
3.9 THN KRR
Power freqency with stand voltage test
Jota Jon e, i R HBE (kV) RIS E (s)
2k HResults
Applied terminal AC test voltage Test time
e E— 1 s A b & %
275 60
h.v. —Lv.&E Passed
I E—ie s S & %
38 60
Lv.—h.v.&E Passed




3. 10 7 RSB R R k% (IVPD)

Induced voltage withstand test with parts discharge measurement

HNZ frequency: 200 Hz

6 of 10

JE Jn H JEApplied Voltage

JRER R E pe

=l |
&% AR A HL S & ﬁ H Partial discharge capacity
(kV) Duration
multiple phase to phase A B C
R HE RPDE
0. 4Ur 52. 8 Background 20 20 20
value of PD
1. 2Ur 158. 4 1 min 25 25 25
1. 58Ur 208. 6 5 min 30 30 20
2Ur 264 30 S 4 / /
5 min 30 50 20
10 min 30 50 20
15 min 30 50 20
20 min 30 50 20
25 min 30 50 20
30 min 30 50 20
1. 58Ur 208.6
35 min 30 50 20
40 min 30 50 20
45 min 30 50 20
50 min 30 50 20
55 min 30 50 20
60 min 30 50 20
1. 2Ur 158. 4 1 min 25 25 20
R R=PDE
0. 4Ur 52.8 Background 20 20 20
value of PD




311 A R PP R R &
Measurement of load loss and short impedance voltage
YiI¥E Temprature of 0il ('C) : 28. 4

7 of 10

M= o . —
D | < _ i
P AEALE | AR WEBE | oo awy |EBERI5C %
Windings Tap (A) (kV) 75°C Load loss |Impedance voltage
position Current Voltage v S
1 70. 330 13. 521 105. 805 13. 69
mE-KE
HV-L.V. 12 75.105 11. 383 106. 252 13. 06
23 82. 351 10. 022 125. 984 12. 95

3.12 F/FHPIIIE Measurement of zero-sequence impedance

v 1 BOE (D o (AD
Z Q hase)
Measurement terminal Voltage Current o (& /7 phase
o-abc 27.0 103.5 0.78
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3.13 EE A IR KRSFAR Bushing CT Test
" e L7 E S %GB Iﬁgﬁi’i
Ty;)i Nf Current Ratio Measured |1} P44 Z Polarity | Insulation P I;L
Value Test | withstand
) AR 1t i Gy
LR-145 20150560 39.93 Negative Passed Passed
- IRTE o | o
LR-15 20150562 655. 30 Negative Passed Passed
- R o | Ak
LR-15 | 20150561 654. 19 Negative Passed | Passed
- AT o | ok
LR-15 20150563 655. 36 Negative Passed Passed
] ARt HH it
LR-15 20150564 655. 27 Negative Passed Passed




3. 14 HARXREERK

Oil paper capacitor type bushing test
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{5 F temperature ('C): 27.5

£t 3] 12
EELES BRDLW4-145/800-4  (A. B. C PHASE BUSHING)
type
i e R (EPH) HIRA R TRENCH ELECTRIC CO.,LTD
maufacturer
EHHE
Product serial Number 1504636 1504633 1504634
it n F s
applied voltage (kV) 9. 059 9. 908 5. 988
tgd%
(SZill{measured value) 0.240 0. 240 0.241
Cx (pF) 302.1 303.3 301.9
i 306 307 306
nominal capacitance (pF)
3.15 HHIF R
Test of on-load tap changer
RS il 1 BLAL RS
Tap changer type Manufacturer Serial number
VVIII2500-145-12231W MR 1593670

a. AR ANVIRE, FERUE H B LR T 4 BEF SR e AN se & AR A 3F.

At rated auxiliary voltage and no excitation,tap changer run eight complete cycles of
b. RSB R BT, THIRRN, SBFRERINRIETER.

At rated excitation and no-load test condition,tap changer run one cycle of operation.

c. RS AN, FE85%H R Bl H K T 43 B TP R SE R LA R AR B 3R

At 85% rated auxiliary voltage and no excitation,tap changer be run one cycle of operation.
d. ZEASAEREN, 78 EPTI+258 8 58 M 101K 4 B s #e.

At load test,tap-changer run ten times at +2 step side of principal tap.




10 of 10 |

4. R 25 : Test conclusion

SFZ-26000/132 1522043 573 £ i Ik H 0 38 4% b 4T R 56 5 36 4 R kiR
SFZ-26000/132 1522043 On load tap change power transformer routine test and
HIREIE . 7RSSR FFEIEC60076-1: 2011, IEC60076-3: 2013 IEC60076-4: 2002,
partial special test result with IEC60076-1:2011. IEC60076-3:2013. IEC60076-4:2002+
SARTE AR E K.

standards and technical agreements requirements.
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A2 s A SR AT AR

{TENF2015-5-28 10:47: 16

+10dB
15 S S, S— frmersfrmsesefensmnnd) i e s (S e sases s
_10dB ........................................................................................................................................................................................
"ZOdB .............................................
—GOAB [ e s L;
-40dB ‘ “g; """"
”a
-50dB M
T |+ TSRO (| W WS N W T W T ———
L | e e T T e .-—-_.ti‘itiiiitsB
~80dB | s =i ¢ . N
-90dB | ; ]
0. 5KHz 3. 36KHz 22. 4KHz, 149. 6KHz 999KHz
BIEA59m5: 1522043
AR R SE T 2. SFZ-26000/132
B ifi£E1: SFOHCA0O.DAT  (ES9WHAA:EESAZCE, MEAALE  MTF2015-5-23
[ ihizk2: SFOHABOO.DAT  fFSIEAM:FESHZ AR, WEABA  WF2015-5-23
W phk3: SFOHBCOO. DAT FBEENS EESAZBE, MES:CH MF2015-5-23
B 0. 5k——30k 30k——300k 300k—1000k 0. 5k——1000k
R12 0. 96 0. 99 0. 97 0. 98
R13 0. 96 0. 99 0. 99 0.98
R23 0. 98 0. 99 0. 96 0. 99



A ARG AR T AR &

+10dB

0dB

-10dB

-20dB

—-30dB |

-40dB

-50dB

~60dB

—70dB |

~80dB |-~

-90dB

FTEIF2015-5-28 10:47:27

................................................................................

0. 5KHz 3. 36KHz 22. 4KHz 149. 6KHz 999KHz
A RS GR 5 1522043
A e SEIRE L SEZ-26000,/132
B dhZk1: SFOLOA0O. DAT fEEEANRARELSEHZ 05, MEA AN MF2015-5-23
B fh£k2: SFOLOB00.DAT  {ES5VFAMCAREEAZ0&A, MES:BA  MIF2015-5-23
B i#R3: SFOLOCO0.DAT R SEARGRESAZO0N, MEA:CH  WF2015-5-23
FHRREL 0. 5k——30k 30k—300k 300k—1000k 0. 5k—1000k

R12 0. 99 0. 99 0. 97 0. 99

R13 0. 99 0. 99 0. 98 0.99

R23 0. 99 0. 99 0. 99 0.99



Version: 1

KEMA Laboratories -52- 2300-15

Appendix B Routine tests after the short-circuit tests

Routine tests after the short-circuit tests were carried out at the factory of the manufacturer in
October 2015 in presence of a KEMA inspector.

See enclosed report on the following pages.
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Product:On Load Tap Changer Power Transformer

AmA S SFZ-26000/132
Product type: SFZ-26000/132
Rmwms: 1522043
Product number: 1522043

Wi HHA: 2015-10

Test date: Oct. 2015

FEL. b RIARE RA PR3]
Shandong Dachi Electric Co.,Ltd of China




1. M S% Parameter of product
PERE
Rated power 26000 /26000 kVA
PEHE
Rated voltage: 132 /[ 11.5 kV
WE BT
Rated current: 113.7 /13053 A
BUE A
Rated frequency 50 Hz
ZiE I
Phase 3
BREARS
Connection group Dynl11
RV
Tapping range 132+ 11x0.91% / 11.5 kV
A1y
Method of cooling
# 5 IKF
Insulating level h.v. £ B 35 T

ONAN / ONAF

1 of 10

h.v. Line terminal Um 145/L1 650/LIC 715/AC 275 kV

Lv. ZRRuGF

Lv. Line terminal Um 12/L1 110/LIC 121/AC 38 kV

2. R 5 #EStandards of test

IEC 60076-1: 2011 (7SS F1884> BN Power transformer Part 1: General)

IEC 60076-3: 2013 (HJZERS FIFD L%KF. LERB M%7 ) B

Power transformer-Part3: Insulation levels, dielectric tests and external clearances in air)

IEC 60076-4: 2002 (HLJJZEIRAS SAERSy: B BHPLas A9 ep iR lErh
W% 3 Power transformer-Part 4: Guide to the lighting impule and switching impule

testing-Power transformer and reactor))

——

D
! utepen c
ricnard Hé{} ol 2

pate!
ces
Lab
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3. RN H &% R Test item and result
3.1 HEHALK
Leakage test

S JnE 77 (kPa) FFEERTIA h g R

Method Applied pressure Duration Result

[E &

Atmospherci pressure 30 24 Passed
(normal pressure=101kPa)

3.2 4 RARALIE B & Measurement of insulation resistance and

polarisation index Y5 Temprature of 0il("C): 22.5
4 Q
2 5o # 2% G WAk ¥ %1 % m
) . polarisation
Insulation resistance index
Measurement position Results
P Rgo R0 Rg0/Reo
R R 54k R & K
42. 1 69.9 1.66
h.v.-lv.&E Passed
E—=E Hh PN
fRE—mEFER 30.3 59. 4 1.96 i
Lv.-h.v.&E Passed
= o, A
RE SR R 35. 2 64. 4 1.83 &
h.v.&Lv.--E Passed
Bt ek B e — & #
Core-tank & E | Passed
e fF— Sk i o — =
Clamps-tank & E ) Passed
3.3 SHJEPIFE (tg 8 %) KW E
Measurement of dielectric loss (tg6%) 1% Temprature of oil ('C): 22.5
o i o B NEBRE ScE | REIE{E20°C P
B E A (KV) (nF) % % & R
. 8 Applied Measured | Measured | Emended
Applied voltage position Soltare SanEcitance value P Results
& - A & %
hov-Lv.&E 9.993 7. 596 0.223 0. 209 Passed
i - R = R & ¥
v -h.v.&E 9. 988 13. 52 0.278 0. 260 Passed
= =
'Eh‘vjfgl%__% 9. 988 12.16 0. 279 0. 261 —

3.4 BEBGHAZHAR Transformer winding deformation test
B ST AT BRTICIT AR F 3358 41 KR4 TR X

WK )G Wave Shape is attached

L
. 1o | 227
WuHan High Voltage Institute BRTCII Transformer winding feature tesp%{f ! g g\
85

SNV-GL

Richard Houtepen




3.5 HIKHMERHERBRRANKE

Measurement of voltage ratio and check of connection

3 of 10

moE % 4 REZA W E wm E% BERART
h.v. winding Measured deviation Connection
L.v. winding group
5r¥Tap | H JEKV Voltage AB/ab BC/bc CA/ca symbol
1 145. 2132 0.13 0.13 0.13
2 144. 0120 0.12 0.12 0.12
3 142. 8108 0.11 0.11 0.11
4 141. 6096 0.11 0.11 0.11
5 140. 4084 0.09 0.09 0.09
6 139. 2072 0.09 0.09 0.09
7 138. 0060 0.08 0.07 0.08
136. 8048 0.07 0.07 0.07
9 135. 6036 0.06 0.05 0. 06
10 134. 4024 0.05 0.05 0.05
11 133. 2012 0. 04 0.04 0.04 o
12 132. 0000 11. 5000 0.03 0.02 0.03 EE}
13 130. 7988 0.02 0. 02 0.02 =
14 129. 5976 0.00 0.00 0.00
15 128. 3964 0.00 0.00 0.00
16 127. 1952 0.00 0.00 0.00
17 125.9940 0.00 0. 00 0.00
18 124. 7928 -0. 02 —0. 02 —0. 02
19 123. 5916 -0.03 -0. 03 —0. 02
20 122. 3904 -0. 04 -0. 04 -0.03
21 121. 1892 0. 05 -0.05 -0. 04
22 119. 9880 | -0. 06 -0. 06 -0. 06
23 118. 7868 _ g ~0. 08 ~0. 07




3.6 SRA N E

Measurement of winding resistance

Richard Houtepen
Date: Qg//‘? [265

%“‘i"%ﬁreof 0il (‘C) :22.5

4 of 10

NT W A e
w4 DEALE NP R
. Tap Measured value () Unbalanced
winding e :
position %o
AB BC CA
1 2. 568 2.574 2. 569 0.23
2 2. 541 2. 544 2.536 0.31
3 2.512 2.514 2. 507 0.28
4 2. 480 2.484 2.476 0.32
5 2.451 2.454 2.447 0.29
E% 6 2.422 2.424 2.417 0.29
7 2.391 2.394 2. 388 0.25
8 2. 360 2.365 2. 358 0. 30
9 2.332 2.338 2.329 0. 39
10 2.304 2. 306 2.300 0.26
11 2.274 2.277 2.271 0. 26
12 2.243 2.247 2.242 0.22
i 13 2.276 2.278 2.273 0.22
14 2.306 2.309 2.303 0. 26
15 2.336 2. 339 2.333 0. 26
16 2.365 2. 368 2.363 0.21
17 2.396 2. 398 2.392 0. 25
18 2.427 2.431 2.423 0.33
19 2.454 2. 457 2.452 0. 20
h.v.
) ‘. 20 2. 483 2. 488 2.482 . 0.24
winding
21 2.511 2.515 2.510 0.20
22 2. 541 2.544 2. 540 0.16
23 2. 569 2.573 2.569 0.16
15 E ao bo co
Lv. winding 0. 006265 0. 006254 0. 006300 0.73




3.7 ZERBPFEREHHRINE

Measurement of no-load loss and current

5 of 10

HEBS A FE
\ 3 E kV - Tl =
% Percent| THEHE KV . No-load current FHIRFE(KW)
Virtual value
of rated Average voltage I No-load loss
voltage MO tage A %
90 10. 350 10. 367 0.740 0. 057 10. 271
100 11. 500 11.515 0.917 0.070 13. 023
110 12. 651 12. 657 1.474 0.113 17. 044
3.8 TH HRIFHE N E(100%)
no-load current harmonic wave measurement (100%)
A ‘\ \/_’ 2.
EERE HOL %
number of harmonic wave
1 100. 0000 100. 0000 100. 0000
3 11.9115 43.9481 17. 5180
5 23.3345 25.9398 21.5738
7 10. 9277 13. 7833 10. 5168
9 0. 9396 2.1654 0. 0000

3.9 THimER%E:

Power freqency with stand voltage test

i b e, P BB HEE (kV) REE (s
45 HResults
Applied terminal AC test voltage Test time
R — KR & =
275 60
h.v.—Lv.&E Passed
R E—m s M R
38 60
lLv. —h.v.&E Passed

DNV-GL

Richard Houtepen

Date: Q(glla/wis




3. 10 7 R i B N i R 3R (TVPD)

Induced voltage withstand test with parts discharge measurement

S frequency: 200 Hz

6 of 10

Hi fn H HApplied Voltage

JAERIEHEE pe

Z85 A AH L B& HT ] Partial discharge capacity
(kV) Duration
multiple phase to phase A B C
WX H =PDHE
0.4Ur 52.8 Background 10 10 9
value of PD
1. 2Ur 158. 4 1 min 20 30 20
1. 58Ur 208. 6 5 min 20 30 40
2Ur 264 30 S 70 80 80
5 min 50 50 50
10 min 50 50 50
15 min 50 50 50
20 min 50 50 50
25 min 50 50 50
30 min 50 50 50
1. 58Ur 208. 6
35 min 50 50 50
40 min 50 50 50
45 min 50 50 50
50 min 50 50 50
55 min 50 50 50
60 min 50 50 50
1. 2Ur 158. 4 1 min 20 20 20
XY R=PDE
0. 4Ur 52.8 Background 10 10 10
value of PD




3AERFE LD ENE

Measurement of load loss and short impedance voltage

7 of 10

yH{& Temprature of 0il ('C) : 23.4

ly IE. . . _ .
o AEGE | mER | WERE | aapus | IHERTSC %
. Tap (A) (kV) (kW) 75 Impedance voltage
Windings . .
position Current Voltage | C Load loss
20. OMVA 26. OMVA
69. 441 13. 408 105. 756 10. 58 13.75
[ 5 1958
HV.-L.V. 75.187 11. 406 105. 604 10. 05 13. 07
82. 361 10. 027 125. 400 9.96 12.95

3.12 ZFHBINE Measurement of zero-sequence impedance

3R LB T

M E 5T B E (D O (A
Z Q hase)
Measurement terminal Voltage Current o (/4 phase
o-abc 27.0 105. 1 0.77
3.13 E M EERE Lightning impulse test

Test oscillogram records are shown in the last pages.




3.14 FZEME Noise level measurement:
W EE tank height(m)h =2. 72

8 of 10

&% EMeasure height(m): 1/3h=0.91

& & EMeasure height(m): 2/3h=1. 81

3.14. 1 MEHIEmeasurement data

BB Asound leveldB (A) 3
N IE.—"—‘ i e > R L i dB
B HIZEIRA Radiator B A WE)Gafter Average EE%?E&'[}%F.( )
.. before combined noise
condition measured (dB)
measured
ONAN 38.9 38.6 38.8 56.7
ONAF 38.9 38.6 38.8 65. 2
3.14.2 BIE & Hcorrection factor
== R
KER [ FHREZR PR AR
total P =& S - ,
superfici| average distance to @éiiﬁz W IE{EK
al area sound- sound— reference . . correction value of
. ] - superficial ;
of absorbing | absorbing | emitting @ ) enviromrnt  (dB)
measureme| factor (A) surface area m
nt room (a) (m)
(m?)
7920 0.15 1188 0.3 90. 100 1.15
7920 0.15 1188 2.0 189. 272 2.14
3.14. 3 ME % Bmeasurement result
ATPRLREFEER 0. 3m 25. 6
Aweighting acoustic pressure
level (dB) 2. 0m 63. 1

S U T 2 Wl & Measurement of power taken by the
fan motors
5

»;30?'“. O
i a‘dw.);lle' p/ . e
ngtt.a
;@ﬁ?ﬁp‘hﬁ =: DBF2-506

Type: DBF2-506

& E temperature (C) : 22.4
Supplier: Xi’an NoKo Electric
Company Limited

#5 Serial No. HJE (V) Voltage B (A) Current | IhZE Power (W)
15070 400 0. 83 355
15076 400 0. 87 410
15078 400 0.94 437
15077 400 0.91 439
15066 400 0. 83 361
15074 400 0.91 ' 431
15071 400 0.93 447
15073 400 0.83 366




3.16 HAAEERRK

Oil paper capacitor type bushing test

9 of 10

i@ temperature (C) : 22.4

=5 70 2
ERAS BRDLW4-145/800-4 (A, B. C PHASE BUSHING)
type
A fE& A (UL FMRAF TRENCH ELECTRIC CO.,LTD
maufacturer
EERT
Product serial Number 1504636 1504633 1504634
JE 0 =5
applied voltage (kV) 9.992 i 2 H9e
tg 6%
(SE{E measured value) O.2sl 0. 262 0.235
Cx (pF) 302.6 302.7 301.8
= e
_ ikas 306 307 306
nominal capacitance (pF)
3.17 FEIF ALK
Test of on-load tap changer
Froxfls [iilpr=a=X v B FES
Tap changer type Manufacturer Serial number
VVIII2500-145-12231W MR 1593670

a. A N, EBUERB R T BT R R8N e & B ARG 3A.

At rated auxiliary voltage and no excitation,tap changer run eight complete cycles of
b. BIEBAEFEBHFAM T, THRKE, I RERINRIERER.

At rated excitation and no-load test condition,tap changer run one cycle of operation.

c. B FEBNMIRL, 7ESOWEUR BN IR T 98 X5 B SRR HF.

At 85% rated auxiliary voltage and no excitation,tap changer be run one cycle of operation.
d. RS RBREE, 723 BB M2 7 58 B 109K 5 B35 .

At load test,tap-changer run ten times at +2 step side of principal tap.
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4. R4 : Test conclusion

SFZ-26000/132 1522043 S5 8 kB K R RK &SR RS
SFZ-26000/132 1522043 On load tap change power transformer routine test and
KRB E . FERERFAIEC60076-1: 2011, IEC60076-3: 2013, IEC60076-4: 2002.
partial special test result with IEC60076-1:2011. IEC60076-3:2013. IEC60076-4:2002.
FhERBART N ESK '

standards and technical agreements requirements.

R iR Test: 4 ¥ Passed

H %€ Authorized by: E@% &




A #8
RGP i,
HIE 1. HER;

WIE 2. PR TR

mESE AR 1

S0% R R

*

Ti=1.2Tus:
T2=48, O4us;

Uplk=-331. T1LY;

&

| |Upk=-844, 88KY;

Upk=-364. 36kY;

Ti=1.25us; Ti=1.36us;
T2=48, 2Tus; Te=4. 40us;
Dz=0.19;
|
8000~} , i i ] 1 _us
=100 50.0  100.0 1500 200.0
ki
Macx. =0, O4lek; Woce. =0, 1TkA;
Min =—0. 12kA; Hin =-0, 23kA;
|
S48, | i 1 1 =~ —0.30-, | | | | | | i
-10.0 S0.0 100.0 150.0 200.0 A -5.0 0.0 20.0 30.0 40.0 S0.0 ©0.0
100X EFEERHE [ B ey 100%EFEERTR *
— - — k¥ 200.0 cm T
Upk=-T11. 04KY; 0.0 Upke-T10. 25k¥;
T1=1. 32us; T1=1.33us;
Te=3. O4us; -200.0- |[Te=3. 54us:
||0z=0 ] = .
| 20,16 p— ||pz=0.15
| —600. 0~ : —
| | i U | 1 \lsi
10,0 20.0 30.0 40.0 S0.0 0.0 |
kR (0.60- e
0.40- ! Max. =0, 42kh; Max. =0. 31kh;
0.20- +
0.00 - 1 ] T— - N Hin. =-0.59kh; Min =-0.53kh;
-0.20— ! 1
-0 40~ |
-0.80-
ax |
“a.E0- i | ] ' | | ~0.80-, | i i | 1 |
-5.0 10.0 20.0 30.0 400 50.0 60.0 -5.0 10.0 20.0 30.0 40.0 S50.0 ®0.0 ;
-/ NI ) SR A il i — %i %
e 1005 TR & T 100X FFE L RE
Upk=-651. 36kY; Uplk=—651. STkV;
T1=1. Z3us; T1=1. 23us;
T2=48. 23us; T2=43. 34us:

U
500 100 150.0

M. =0, 04ka;

Min =-0. 11)ck;

Richard Houtepen

Date: 2&)’61;7‘0‘9




B #H

RIS A - ﬁ'zl;
WIE 1: BEE;

WIE2: FHEAR
REGA AL 12

fray

I

S0%TEER I

Upk=-331.56kLY;
T1=1.28us;
T2=47, 18us;

\
3
E]

5%

us
—0.06- 1 1 ' ' |
-i0.0 50.0 100.0 150.0 200.0
R 100%EER L R BO%ErL LR .
l
Upl=-5648. 62KV, | [Upk=-359. 93kV:
o T1=1,23us; ||T1=1. 3bus;
T2=47. 4Tus: Te=4. 20us;
0z=0. 14;

—800.0- | | | | _us -400.0-, i i i 1 | | us
-10.0 S0.0 1000 150.0 200.0 5.0 10.0 #0.0 30.0 40.0 50.0 £0.0

kA . |
M. =0, 0TkA: . | B, =0, 22k
Min =-0, 12%A T N Min =-0.211k:

015 i ' i | _D'SOJI ' | | | t i |
-10.0 S0.0 100.0 150,90 200.0 | =5.0 10.0 20.0 30.0 40.0 50.0 60.0 I
v 100%F R EGHE . fEnn 1005 FFEELR .

Upk=-T05. 24K¥;

Upk=-T14.53kV;

T1=1,30us; Ti=1.3Sus;
Tc=3. 8Tus: Tc=3. 64us;
0z=0. 15; 0z=0.15;
|
|
8000, ) ' ' | | | us
-5.0 10.0 20.0 30,0 400 500 60,0
- |
Max =0, 465A; Moz, =0 45kh;
Hin =-0.51kA Min ==0.53ks;
“0.805 i | | | | ) | -0.80-, | | | ) | | |
-5.0 10.0 20.0 30.0 40.0 50.0 60.0 | 5.0 10.0 20.0 30.0 40.0 S0.0 €0.0 p
15 100%FER LW . B 100%ZF2HE L

1
200

|
. 100

150.0

1 as
200.0 |

Min, =—0. 12kh;

Ti=1.25us;
T2=4T, S6us;

150.9

Uplk=—648. 65KV ;
T1=1.25us;
T2=47. 3%us;

M, =0, OTkA;

Hax. =0. 0Tk,

Bin =-0.12kh;

| &

Richard Houtepen

2(9]10]2(‘.
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~
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Date:
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1T SO% TR AR ]
x¥ 100 0- S0 -
Upl=—331. 96KV
T1=1.25us;
T2=46. Odus;
N A .- .
R 7
y A, N | us
W 1. R 208.0
3T vk . (
TIE 2: o R R -
L " N - o | Mae. =0, O5leh;
FIESH A E: 23 N
Bin =-0. 08kA;
|
| h as
[} ] 1
-10.0 500 1000 150.0 2000 .
17 100%EE A L] e S0%EFEE »
P | k¥ 200, T
Upk=—G45, 43KkV; Upk=-501. TBKY;
-200 Ti=1. 23us; 0. z T1=1.33us:
| T2=46. 35us; | Tc=3. 29us;
400 -200, - — 0z=0.17;
-500. | -400. -
~800 _SUD'D-I ] { 1 1 |‘ | mE
=50 10.0 20.0 30.0 40.0 $0.0 €0.0 |
kA 0.05- 02  EEEE—— | kA |
M. =0. Odlch; | e =0. 285a4;
0.00- | _ -
Min =-0, 13kA; Min =-0, 36k
0,05 : | g —
-0.10~ | S [N VN E— [
us
-0.15- 1 | ' | |
-10.0 50.0 100.0 150.0  200.0 | y
e i |
P 100%HEB R L L
P L S
0.0- Upk=—708, 35k¥; Upk=—T14, 36kY;
T1=1, 34us; Ti=1, 33us;
~200.0- Te=3. 44us; Tc=3, 4bus;
400, 0 | 0r=0. 15; 0:=0,13:
600, 0~
-800.0-, i ] | 1 | | us
-5.0 10.0 200 30,0 40.0 50.0 60.0
kA
Max, =0. 3Tlh; Wax, =0, 32kh;
~ - Wiz, =-0. 40kh; Min.=-0. 43kh;
s
—0.80=y I ' ' ] 1 |
=5.0 10,0 200 30.0 40.0 50.0 0.0 |
e 100% B . L
W g CH ¥¥ 200,01
Upk=-646. 35kY; 0.0-L _ Upl=—543, 29KY;
200, 0- T1=1. 22us; i T1=1, 21us;
T2=48. 18us: -200.0~ e T2=46, 29us:
-400, 0~ |
-400.0~
N |
B00. 0= | -600.0- A L _—
[
-800.0-, | | | i | _us ~600.0-, , | i | | _us
_ -3.0  s0.0 100, 0 150.0 200.0 -10.0 50.0 100.0 150.0 200.0
KA
Mex, =0, O4kh;
Min, =-0. 12kh;
[ | as
“0a15- 1y ' | V (
-10.0 50.0 100.0 150.0 200.0 W
tepen
richard HOUWEPSE )
. g&Io j2e
Date’ .
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a 18
RS R
J\_Lﬁ_l EEJ_&
o PRI

et 50X TR ST *

W p.0-~tH
Upl=—B67. 30kV;
T1=1.08us;
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