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ANNEX 2

TEST CIRCUITS
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TRANSFORMER DRAWINGS
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ANNEX 4

LIST OF INSTRUMENTS AND METERS USED
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INSPECTION REPORT

Report number 70555001-TDT 05- 51684A

Client SVET.CTQC
Sheni;ang Hunnan New & High-Tech. Industrial
Development Zone
Shenyang 110179
China

Reference Trust testing

Concerning routine, type and special tests

Date between May 12 and May 20, 2005

Place Shenyang, China

Object Dry ggg ower Transformer 2000 kVA
Manufacturer ~ Hangzhou Qiantang River Electric Group Co., Ltd

REQUIREMENTS
Requirements as specified in the standards IEC 60076-11, IEC 60076-1, IEC 60076-3,
IEC 60076-5 and IEC 60076-10.

TEST PROGRAMME
The Emgramrne was specified by the client.
For the programme we refer to page 3.

SUMMARY AND CONCLUSION
The resuilts obtained relate only to the work ordered and to the material tested.
On the points examined, the requirements specified for the material tested were met.

Author G.J. Veldscholten

P.GA:
This B-report consists of: KEMA T&D Testing Services
20 pages Managing Director
4 annexes
1 appendix (25 pages) Arnhem, June 22, 2005

nc::mﬂnh Publication or reproduction of the confents of this repor in any other form than a complete copy to the letter, is not allowed without
our weitien consent

Utrechtseweg 310, 6812 AR Amhem, the Netherlands,
Telephone +31 26 2 56 22 85. Telefax +31 26 4 46 17 26,
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MATERIAL DATA

Manufacturer

Type

Serial number

Rated power

Rated voltages

Rated current

Rated frequency

Mumber of phases

Tapping range

Number of steps/ tapping step
Vector group

Cooling method

Temperalture class of insulation
Insulation levels

Short-circuit impedance
Total mass

TEST OBJECT IDENTIFICATION

-2- 70555001-TDT 05-51684A

Hangzhou Qiantang River
Elecfric Group Co., Ltd

SCB9-2000/10
052368002
2000 kVA

10/ 0.4 kV
115.5/2886.8 A
50 Hz

3

+5%, -5%
5/2.5%

Dyn11

AN

F

HV. LWAC - 75/ 35 kV
LV.AC-3kV
6.0%

5490 kg

The test object was identified by checking the rating plate and the serial number.

The test object was checked with the drawings enclosed in the SVET.CTQC report
number CTQC/B-05.096.
The SVET.CTQC test report regarding tests, oscillograms, curves, lists of test
equipments, test circuits and manufacturer drawings are enclosed in this report as
appendix A.
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TEST PROGRAMME
kind of standard/ clause
test®  specification

0 INSPECTION OF THE TEST SET-UP

1 ROUTINE-, SPECIAL- AND TYPE TESTS BEFORE SHORT-CIRCUIT TEST

1.1 Separate source AC withstand voltage test R IEC 60076-3 5,11
1.2  Short-duration induced AC withstand
voltage test R IEC 60076-3 5,12
1.3  Measurement of insulation resistances S IEC 60076-1 10.1
1.4  Measurement of winding resistance R IEC 60076-1 10.2
1.5  Measurement of voltage ratio and checkof R IEC 60076-1 10.3
voltage vector relationship
1.6  Measurement of no-load loss and current R IEC 60076-1 10.5
1.7  Measurement of load loss and R IEC 60076-1 10.4
short-circuit impedance
1.8  Temperature-rise test T IEC 60076-11 23
1.9  Partial discharge measurement
1.89.1 Partial discharge measurement — routine R IEC 60076-11 22
1.9.2 Partial discharge measurement — special S IEC 60076-11 22
2 SHORT-CIRCUIT TEST S IEC 60076-5

3 REPEAT OF ROUTINE TESTS, SPECIAL- AND TYPE TESTS
31 Separate source AC withstand voltage test R IEC 60076-3 5, 11
3.2  Short-duration induced AC withstand
voltage test R IEC 60076-3 5,12
3.3  Measurement of insulation resistances S IEC 60076-1 10.1
34  Measurement of winding resistance R IEC 60076-1 10.2
3.5  Measurement of voltage ratio and check of R IEC 60076-1 10.3
voltage vector relationship
3.6  Measurement of no load loss and current R IEC 60076-1 10.5
3.7 Measurement of load loss and impedance R IEC 60076-1 10.4
3.8 Lightning Impulse test ¥ IEC 60076-3 13
3.9  Partial discharge measurement R IEC 60076-11 22
3.10 Determination of sound levels S IEC 60076-10
S IEC 60076-5 4.2

3.11  Inspection of the active part
R =routine test T =type lest S = special test
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PERSONS ATTENDING THE TEST
Mr Chen Kui SVET.CTQC
Mr Tian Wenge SVET.CTQC
Mr Wang Macsong SVET.CTQC

THE INSPECTION WAS CARRIED OUT BY

Mr G.J Veldscholten KEMA Nederland B.V.

Purpose of the test was to verify whether the material, regarding the routine-, type- and
special tests in accordance with the test programme, complies with the specified
requirements.

; PURPOSE OF THE TEST
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DESCRIPTION AND RESULTS OF THE TS PERFORMED

0 INSPECTION OF THE TEST SET-UP

The tests were carried out in the laboratory of SVET, who is therefore jointly
responsible for the correctness of the results obtained. The measuring devices and the
test set-up were checked by us and where necessary calibrated.

Results

The inspection did not give rise to remarks.

1 ROUTINE-, TYPE- AND SPECIAL TESTS BEFORE SHORT-CIRCUIT TEST
1.1 Separate source AC withstand voltage test
The tests were carried in accordance with IEC 60076-3 clause 11.

The high voltage winding was tested with 35 kV, 50 Hz for 5 minutes. The low voltage
winding was tested with 3 kV, 50 Hz for 5 minutes.

Results

Values of the applied voltages and the durations are higher than the IEC standard. No
collapse of the test voltages occurred.
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1.2  Short-duration induced AC withstand voltage test
The test was carried out in accordance with IEC 60076-3 clause 12.
A three-phase power-frequency voltage of 200 Hz was applied to the low-voltage
winding during 30 seconds in order to induce 200% Un. The tapping position during the
test was 3 (10000/400 V).

Results

Mo collapse of the test voltages occurred.

1.3 Measurement of insulation resistances
Measured was the insulation resistance between the mutual windings and between the

winding and ground with a d.c. voltage of 5 kV. The measured values are shown in
annex 1.

Results

The measured values do not give rise to remarks.

The measurement was carried out in accordance with IEC 60076-1 clause 10.2.

The d.c. resistance of the windings was determined with equipment, measuring
voltages and currents and calculating the measured resistance. The resistances of the
h.v. winding were measured in all positions of the tap-changer. The results of the
measurements are represented in annex 1.

i
| 1.4  Measurement of winding resistance

Results

The measured values do not give rise to remarks.
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1.5 Measurement of voltage ratio and check of voltage vector relationship

The measurement was carried out in accordance with IEC 60076-1, clause 10.3.

The voltage ratio was measured using a bridge circuit at low voltage.

The measurements took place for all tapping positions.

The connection symbol was checked together with the determination of the voltage
ratio. Balance of the bridge can be attained only if the voltages connected to the bridge
from the primary and secondary side have the same phase and sense.

The measured values in comparison with the specified ones are given in annex 1.

Results

The deviations with respect to the rated values are within the specified tolerances.

1.6  Measurement of no-load loss and current

The measurement was carried out in accordance with IEC 60076-1, clause 10.5.

The no-load loss and no-load currents were measured with supply at the low voltage
side with rated voltage. The results in comparison with the specified values are given in
annex 1.

Results

The measured values were within the specified tolerance.




KEMAX

-8- 70555001-TDT 05-51684A

1.7  Measurement of load loss and short-circuit impedance

The measurement was carried out in accordance with IEC 60076-1 clause 10.4.

The load loss and the shori-circuit impedance were measured with a three phase
supply. The measurements took place in all tapping positions. The lLv. winding was
short-circuited. The measuring results were recalculated to 120 °C winding temperature
and are given in annex 1.

Results

The measured values were within the specified tolerance.

1.8  Temperature-rise test

The temperature-rise test was carried out in accordance with IEC 60076-11, clause 11
(simulated load method). The transformer was subjected to two tests. One test with its
no-load losses at rated voltage and one test with its load losses at rated current. The
measured values, compared with the guaranteed values, are given in annex 2.

Results

The measured temperature-rise values are within the specified values.
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1.9  Partial discharge measurement
1.9.1 PARTIAL DISCHARGE MEASUREMENT - ROUTINE

The partial discharge measurement was carried out in accordance with IEC 60076-11,
clause 22.4.1.1. The routine test is a 3-phase test. After the pre-stress voltage of 1.8
Ur during 30 seconds, the PD level was measured during 3 minutes at a voltage of 1.3
Ur in every phase. The maximum PD acceptance level was 10 pC.

Results

The measured values were within the specified limits.

1.9.2 PARTIAL DISCHARGE MEASUREMENT - SPECIAL

The partial discharge measurement was carried out in accordance with |[EC 60076-11,
clause 22.4.1.2. The special test is a single-phase test in which one line terminal will be
earthed. After a phase to phase voltage of 1.5 Um for 30 seconds, the PD level was
measured during 3 minutes at a voltage of 1.1 Um. This test is repeated for every
phase.

The maximum PD acceptance level was 10 pC.

Results

Values of the induced voltages are higher than the |EC standard requires. The
measured values were within the specified limits.
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2 SHORT-CIRCUIT TEST

The short-circuit test was carried out in accordance with IEC 60076-5. The transformer
is of category 1.

Calculations of the short-circuit current were made with a short-circuit rating of
500 MVA and a system voltage of 10 kV.

The test was performed according to the single-phase method. The single-phase
supply is provided between the two corners of the delta. The secondary windings were
short-circuited.

The primary currents were measured.

After each test the reactance of the windings were measured at the primary side.

The measured and calculated values of currents and reactance are given in the
SVET.CTQC report, see appendix A.

Results
During the test no visible damage could be detected.

The reactance deviations were within the tolerance.
The currents and peak currents were within the tolerances.

3 REPEAT OF ROUTINE TEST, SPECIAL- AND TYPE TESTS

3.1 Separate source AC withstand voltage test

The tests were carried out in accordance with IEC 60076-3 clause 11.

The high voltage winding was tested with 35 kV, 50 Hz for 5 minutes. The low voltage
winding was tested with 3 kV, 50 Hz for 5 minutes.

Results

Values of the applied voltages and the durations are higher than the IEC standard. No
collapse of the test voltages occurred.
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3.2  Short-duration induced AC withstand voltage test

The test was carried out in accordance with IEC 60076-3 clause 12.

A three-phase power-frequency voltage of 200 Hz was applied to the low-voltage
winding during 30 seconds in order to induce 200% Un. The tapping position during the
test was 3 (10000/400 V).

Results

No collapse of the test voltages occurred.

3.3  Measurement of insulation resistances

Measured was the insulation resistance between the mutual windings and between the
winding and ground with a d.c. voltage of 5 kV. The measured values are shown in
annex 4.

Results

The measured values do not give rise to remarks.

34  Measurement of winding resistance

The measurement was carried out in accordance with IEC 60076-1 clause 10.2.

The d.c. resistance of the windings was determined with equipment, measuring
voltages and currents and calculating the measured resistance. The resistances of the
h.v. winding were measured in all positions of the tap-changer. The results of the
measurements are represented in annex 4.

Results

The measured values do not give rise to remarks.
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35 Measurement of voltage ratio and check of voltage vector relationship

The measurement was carried out in accordance with IEC 60076-1, clause 10.3.

The voltage ratio was measured using a bridge circuit at low voltage.

The measurements took place for all tapping positions.

The connection symbol was checked together with the determination of the voltage
ratio. Balance of the bridge can be attained only if the voltages connected to the bridge
from the primary and secondary side have the same phase and sense.

The measured values in comparison with the specified ones are given in annex 4.

Results

The deviations with respect to the rated values are within the specified tolerances.

36 Measurement of no-load loss and current

The measurement was carried out in accordance with IEC 60076-1, clause 10.5.
The no-load loss and no-load currents were measured with supply at the low voltage
side with rated voltage. The results in comparison with the specified values are given in

annex 4.

Results

The measured values were within the specified tolerance.
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3.7  Measurement of load loss and short-circuit impedance

The measurement was carried out in accordance with IEC 60076-1 clause 10.4.

The load loss and the short-circuit impedance were measured with a three phase
supply. The measurements took place in tap 3. The Lv. winding was short-circuited.
The measuring results were recalculated to 120 °C winding temperature and are given
in annex 4.

Results

The measured values were within the specified tolerance.

3.8 Lightning impulse test

The test was carried out in tapping position 3 in accordance with IEC 60076-3, clause
13. The lightning impulse test voltage was 75 kV.

The three phases of the high voltage windings were each tested with a sequence
consisting of a reduced full wave and three full waves, all of negative polarity. The
results are given in the SVET.CTQC report, see appendix A.

Results

The transformer passed the test successfully.

3.9  Partial discharge measurement

The partial discharge measurement was carried out in accordance with |IEC 600786,
clause 22. After the pre-stress voltage of 1.8 Ur during 30 seconds, the PD level was
measured during 3 minutes at a voltage of 1.3 Ur.

The maximum PD acceptance level was 10 pC.

Results

The measured values were within the specified limits.
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3.10 Determination of sound levels

The sound level test was carried out in accordance with IEC 60076-10.
Sound level measurement was carried out at 100% of the rated voltage. The
measurement was carried out indoor. The measured values are given in annex 3.

Results

The measured values, compared with the guaranteed values, don't give rise to
remarks.

3.11 Inspection of the active part

After the short-circuit test the transformer was inspected.

The inspection with respect to displacements, deformations of core and windings,
connections and supporting structures or traces of discharges did not reveal any
apparent defects.

The drawings and photos made before and after shori-circuit test can be found in the
SVET.CTQC report, see appendix A.

Results

The transformer complies with IEC 60076-5, sub-clause 4.2.7.
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Annex 1 page 1
Results of routine tests before the short-circuit tests

Transformer number: 052368002

Insulation impedance

Humidity: 73%, ambient temperature 15.2 °C
Measurement position Insulation resistance (G()
H.V. -L.\V. & tank to earth 36.4
L.V. - H.V. & tank to earth 294
H.V. & L.V. —tank to earth 31.9

Winding resistances

Resistance H.V. (Q) L.V. (mQ)
at15.2°C Tap 1 Tap 2 Tap 3 Tap 4 Tap 5
AB/ab 0.2468 0.2405 0.2343 0.2281 0.2220 0.2929

BC/bc 0.2477 0.2411 0.2346 0.2285 0.2223 0.2919
CAJca 0.2469 0.2407 0.2344 0.2282 0.2221 0.2985

Ratio and connection group

H.V. LY. Measured deviation (%) | Connection
Tap Voltage | Voltage | Ratio | AB/ab | BC/bc | CAJca | Group
position (kW) (kV)

1 10.50 26.250 | 0.02 | -0.01 0.01

2 10.25 25625 | -0.01 -0.01 -0.01

3 10.00 0.40 25.000 | -0.07 | -0.07 | -0.06 |Dyn11
4 9.75 24375 | -0.04 | -0.07 -0.05

5 9.50 23.750 | -0.07 -0.09 -0.07
No-load loss

Rated no-load Average current (A) | Average current %)/ | MNo-load loss (W)/
voltage (V) guaranteed (%) guaranteed (W)
400 6.31 0.22/ 3150/

1.2 3740




KEMAX

-16- 70555001-TDT 05-51684A

Annex 1 page 2

Load loss and short-circuit impedance

Values calculated Tap 1 Tap 3 Tap 5
to 120 °C

Load loss (W)/ 12880 13170/ 13590
guaranteed - 15300

Impedance () 3.37 3.03 2.72

Impedance (%)/ 6.11 6.06/ 6.02

guaranteed - 6.00 -




Results of the temperature rise test

Transformer number; 052368002

A7-

70555001-TDT 05-51684A

Annex 2

Temperature rise test (simulated method)

General Dry Type
Power kVA 2000
Coaling AN
Position of tap changer 3
Ratio kV 10/ 0.4
Results no-load loss measurement

h.v. winding K 4.3
l.v. winding K 18.3
Results load loss measurement

High voltage windings K 87.0
Low voltage windings K 86.3
Total temperature rise Calculated/limits
High voltage windings 98.6/100
Low voltage windings 96.1/100
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Annex 3

-18-
Measurement of sound levels
Transformer number: 052368002
Location Indoor
Excitation % U, 100
Cooling method AN
Number of measuring points
At 1/2 height 14
Measuring distance m 1.0
Logarithmic mean of:
Measured value dB, |53.9
Corrected measuring result dB, |[53.0
Sound power dB, |68.0
Guaranteed sound power dB. |77
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Annex 4 page 1
Results of routine tests after the short-circuit tests

Transformer number: 052368002

Insulation impedance

Humidity: 65%, ambient temperature 20.8 °C

Measurement position Insulation resistance (GQ)
H.V. - L.V. & tank to earth =100
L.V.-H.V. & tank to earth 524
H.V. & L.V. — tank to earth 67.8
Winding resistances
Resistance H.V. (©) L.V. (mQ)
at 20.8 °C Tap 1 Tap 2 Tap 3 Tap 4 Tap 5
AB/ab 0.2528 0.2463 0.2399 0.2336 0.2273 0.3006
BC/bc 0.2532 0.2467 0.2403 0.2340 0.2276 0.3007
CAlca 0.2528 0.2464 0.2399 0.2337 0.2273 0.3070
Ratio and connection group
H.V. L.V. Measured deviation (%) Connection
Tap Voltage | Voltage | Ratio | AB/ab | BC/bc | CAJca | Group
position (kV) (kV)
1 10.50 26.250 0.03 0.03 0.02
2 10.25 25.625 -0.01 -0.01 -0.01
3 10.00 0.40 25000 | -001 | -005 | -0.02 |Dyn11
4 9.75 24 375 -0.07 -0.05 -0.05
5 9.50 23.750 -0.08 -0.08 -0.07
No-load loss
Rated no-load Average current (A) | Average current %)/ | No-oad loss (W)/
voltage guaranteed (%) Guaranteed
400V 6.27 0.22/ 3120/
1.2 3740
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Annex 4 page 2
Load loss and short-circuit impedance
Values calculated Tap 1 Tap 3 Tap 5
to 120 °C
Load loss (W) 13210
guaranteed 15300
Impedance (£2) 3.02
Impedance (%)/ 6.05/
guaranteed 6.00 |
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China National Transformer Quality Supervision Testing Center

Test  Report
No: CTQC/B-05.096 Total 25 Page |
ject
Test object i SCB9-2000/10
: Dry-t r transformer type
name
. Brand /
i
Entrusted Hangzh h: ang River Kind of .
by Electrie Gr Co:Ltd festing Trust testing
Manufactur Hangzhou‘-;_ﬂi g River _
r Electric Group\Co:Ltd Sampling date May. 11,2004

QianTang ﬂ‘-.i'{f!:*r Electric
i & Tech

Address Sl Uty Serial Mo 052368002

Industrial Zone

District, Hangzhou China

Routine tests;
Type tests;
Special tests:
IEC60076-11:2004 - Partial discharge measurement
Standards : Test items :
Contract requirements (single phase measurement)

Sound level measurement
Short-circuit withstand test

The test results of routine tests, type tests, partial discharge measurement(single
phase measurement), sound level measurement, short-circuit withstand test of
SCB9-2000/10 are in accordance with standards and contra irgments. The
Results | sample passed the above tests,

Signing and issuing

KEMA T&D TESTING SERVICES INSP RS:
Mr. G.J. Veldscholten

Approved hr:éi haﬂgﬂhecked h:ﬂww Compiled hy: /{/:L%__

Statement : 1. Testing report is invalid without test special seal or CTGC seal.
2. Testing report is invalid without compiler, chack

to the testing report..
4. Testing or witnessing only apply to sample.
5. Copying testing certificate or testing report is forbidden without wr itten permission from
CTOC (expect for copying all the testing report).

e
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Test results
Specified val M d I
) o pe;:z lEd a:': ues easured values Conclus
acen Before S.C.T. After S.C.T. sions
{ Technical contract)
Measurement of Bt A no L H-L.E: 36.4 H-L.E: =100
| insulation msimj S L-H.E: 294 L-HE: 524 | Passed
resistance H.l-E: 31.9 H.L-E: 67.8
Measurement of :
ta e The tolerances of voltage
g | TTEEIONE |mtio i £05% -0.07%~-0.06% | -0.05%~-0.01% | Passed
check of connec- :
: Connection group: Dynll Dynll Dynll
tion group
o - R " —
3 ||| cssuementols | Feoviclis winding See 4.3 See 4.11.5.3 Passed
winding resistance | resistance ( Q)
' SE'T::?:;:" H.V.: 35kV: 300s 35kV; 300s 3IKV: 300 |
: L.V.:  3kV: 300s 3kV: 300s 3kV:  300s
voltage test
Applied voltage (kV): 2Ur 0.8 0.8
Induced
5 AC withatand Induced voltage (kV1): 20 20 20 Pisad
I\l.'lt :an Duration (s): 120 (£/f) 30 30 :
voltage test Frequency (Hz): =350 200 200
2 Mef“"”ﬁ"*“‘ °:; 1o%: 1.2 +30% | 0.22 0.22 =
no-loaciossand | p' (kw): 374  +15% | 3.15 3.12
current
Measurementof | t: 120°C
short-circuit Z%: 6.0 +10% 6.06 6.05
T : Passed
impedance and | P, (KW): 153 +15% 13.17 13.21
load loss PotPy (kWD: 19.04 +10% 16.32 16.33
Three phase measurement;
Applied voltage (kV) :
1.3Ur 13 13
Duration{min): 3 3 3
T Partial discharge level(pC):
Partial discharge < (10) <5 210
8 measurement Passed
Single phase measurement:
Applied voltage (kVJ : 1.1Um | 13.2
Duration{min): 3 3
Partial discharge level(pC):
= (10) <10
—etTab \
'i - - .' 3 - - ". - -_-_:-___-_I::__: L~
Address: Hushitai Country Xinchengzi District Shenyang Phbnes {02'-1’}59?'_?-1449 (024) 89702527
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Test results
- Specified values Conelu-
M lest items Standards Measured wvalues .
sions
{ Technical contract)
Winding temp. —rise limit (K):
g | Temperature-rise test 100 | H.V: 98.6 Passed
L.V.: 96.1
Measurement of Sound power level
10 Passed
Sound levels Lwasy dB (A): <77 68 "
Three times each phase 3
Duration (s): 0.5+10% 0.50
Test waveshapes have no Mo distortion
- distortion
Short-circuit el
I AU Deviation of reactance before Baceetl
withstand tes
and after S.C.T.<2% 0.33%
The visual inspection Mo apparent defects. See 4.11.4
shows no apparent defects
Successfully repeat routine Passed
lest
Lightnin Full wave (kV) :75 +3% | 74.7—75.8
12 P Passed
impulse test
Annex 1: Rating plate photo (Total page 1)
Annex 2: Test circuits (Total pages 8)
Annex 3: Transformer drawings (Total pages 5)
Nal Rating plate 1QB.710.2368MP
No2  Outline dimensions 1QB.710.2368
Ne3 H.V. winding 60B.602.2368.1
Med L.V winding 6QB.602.2368.2
Ne5  Core assemble 50B.640.2368
Annex 4: List of instruments and meters used (Total pages 7)
- — = . = .
1 % g 3
|- -=-- = —— == —
Address: Hushital Country Xinchengzi District Shenvang Phone: (024)89874449  (024) 89702527
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1. Test object parameters

Rated power: 2000 kVA

Rated voltage: 10/0.4 kV

Rated current:  115.5/2886.9 A

Rated frequency: 50 Hz

Mumber of phases: 3

Tap range: (10£2X2.5%) /0.4 kV
Connection group: Dynll

Cooling method: AN

Temperature class of insulation: F
Insulation level: hov. line terminal LIJAC  75/35 kV

lv.  line terminal AC JkV

2. Sample condition description

(1) Sample exterior construction and major dimensions( length, width, height) are in compliance with
drawing. Measured values: length:1930mm; width:960mm, height: 1 860mm.

(2) The design, performance data , specifications of sample rating plate are in compliance with drawing.

(3) The marking of the phase sequence on high voltage and low voltage side of the sample is clear and
right.

(4)The surface of the sample has no collision and damage.

3. Standards

IEC60076-11:2004 {Dry-type transformers?

Contract requirements

CTO

cyYac )
E 5 - £ Eme L]
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4 Test items and conclusions:

4.1 Measurement of insulation resistance Test date: May.12,2005
Humidity: 73%  Ambient temperature: 15.27C
Measurement position Insulation resistance (GQ )
H.V.—L.V.&E 36.4
L.V.—H.V. &E 294
HV.&LNV—E 319
4.2 Weasurement of voltage ratio and check of connection group Test date: May. 12,2005
H.V. L.V. Measured deviation (%) Connec-
Ratio tion
positon | k>, | _position_| V> ABGD | BCRe | CAla | gy
1 10.50 26.250 0.02 -0.01 0.01
2 10.25 25.625 -0.01 -0.01 -0.01
3 10.00 / 0.4 25.000 -0.07 -0.07 -0.06 Dynl1
4 9.75 24375 -0.04 0.07 0.05
5 9.50 23.750 -0.07 -0.09 -0.07
4.3 Measurement of winding resistance Test date: May.12,2005
Ambient temperature: 15.2°C
Winding Tap position o il Unbatmecdness
A~B B~C C~A (%)
a—b b~¢ c~a
] 0.2468 0.2477 0.2469 0.36
2 0.2405 0.2411 0.2407 0.25
H.V. 3 0.2343 0.2346 0.2344 0.13
4 0.2281 0.2285 0.2282 0.18
5 0.2220 0.2223 0.2221 0.14
L.V, f 0.0002929 0.0002919 0.0002985 2.24
4. 4 Separate-source AC withstand voltage test Test date: May. 12,2005

Test circuit is given in Annex2-a
Humidity: 73%; Ambient temperature: 15.2°C; Atmospheric pressure: 100.2kPa

Position Applied voltage (kV) Duration (s) Results
HV—L.V.&E 35 300 Passed
L.V—HV.&E 3 300

W o j
Address: Hushitai Country Xinchengzi District Shenyang Phone: {1}24}%1-3?44-49“ EBIEMJL'}EEITE}EIEIZT"'J

Postal coad: 110122 /ﬁ Fax: (024}89707949 http: //wew.ctn.cn
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4.5 Induced AC withstand voltage test
Test ¢ircuit is given in Annex2-b
Humidity: 73%;

Test date: May.12,2005

Ambient temperature: 15.2°C; Atmospheric pressure: 100.2kPa

Applied voltage Induced voltage
o (kV) (kV) Induced over- | Frequency ;
Tap position —y ° | Duration (s} | Results
LV HV. voltage factor (Hz)
3 0.8 20 2 200 30 Passed

4.6 Measurement of no-load loss and current Test date: May. 12,2005

Test circuit is given in Annex2-c
R.M.S. value voliage (kV)

No-load current MNo-load loss (kW)

Reading of mean Reading of R.M.S. value 5
bitie veltmanae voltmeter (A) (%a) Measured value | Corrected value
0.400 0.400 6.31 0.22 315 15
Note: The reading tolerance between R.M.S value voltmeter and mean value voltmeter is less than 3%.
4.7 Measurement of short-circuit impedance and load loss Test date: May.12,2005
Test circuit is given in Annex2-d
Ambient temperature: 15.2°C
. Short-circuit impedance Load loss Total loss
APP““’I current (Each phase) (kW) (kW)
Tap Measured H.V.
Winding | position voltage impedance (%) Garscled | Soncced
value value
(A) ir (kV) Q)
A (%) t=120'C =120C | =120C | t=120C
I=Ir I=Ir I=Ir I=Ir
Hy 1 107.6 88.5 0.626 3.37 6.11 12.89 16.04
| 3 113.3 98.0 0.592 3.03 6.06 13.17 16.32
L.V. g
5 118.9 108.0 0.558 272 6.02 13.59 16.74
e o
u I_ = . _E-_.:.- --'_.I_:.-.:-.- .1:.__._J
Address: Hushitai Country Xinchengzi District Shenvang Phone: (024)89874449  (024)89702527
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4.8 Partial discharge measurement Test date: May.12,2005

4.8.1 Three phase measurement:

Test circuit is given in Annex2-e.

Applied voltage : Partial discharge level(pC)
Duration

CkY) Multiple A B C

18.0 1. 8Ur 30s f /! i

13.0 1. 3Ur dmin <h <5 =<5

Note: Background partial discharge level is< 2.0pC before and after test.

4. 8. 2 Single phase measurement:
Test circuit is given in Annex2-f,

Applied voltage Partial discharge level (pC)
Duration

LkV) Multiple A B C

18. 0 1. 5Um 30s / / /

13.2 1. 1Um Jmin <10 <10 <10

Note: Background sound level is <1.0pC before and after test.

4.9 Temperature-rise test Test date: May.16,2005
The test is conducted by means of simulated load method. the test duration is 13h. Applied voltage under the
condition of no-load is 0.4kV, Specified current is115.5A under the condition of on load, injected current is
115.5A during test, Tap 3.
Test results of no-load

M d val o .
L. ivs RS Ambient temperature ('C) Winding temp.-rise
Winding () (K)
Hot R Cold R Hot R Cold R
H.V. 0. 2409 0. 2344 17.6 15. 0 4.3
L.V. 0. 0003161 0. 0002917 18. 3

Test results of on-load

Measured values

Ambient temperature (C) Winding temp.-rise
Winding (Q) &)
Hot R Cold R Hot R Cold R
H.V. 0. 3301 0. 2344 97.0
20.1 15.0
L.V. 0. 0003983 0. 0002917 B86. 3

Results of temperature-rise test

H.V. Of. 6

Winding temp.-rise (K} == =
L.V. 06,1 .

. F

s s 3 W o RS L

Address: Hushitai Country Xinchengzi Distriet Shenyang Phone: I:u?.ﬂ'HQ&HM&'—fm!W
Postal coad: 110122 Fax: (024)89707949 http: //www. ctn. cn
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Hot resistance curve
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Hot resistance curve
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Hot resistance curve
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4. 10 Measurement of Sound levels Test date: May.20,2005

4. 10. | Sound power level calculation under on load current:
: : : Sr
Calculation equation: Le =391 lElg-s- =44dB (A)
2l

In which: Sr—Rated power 2.00MVA;
Sp—Reference power 1.00MVA.

Lwam is 44dB (A) , is 33dB lower than guaranteed sound power level limited (77dB (A)) | so load
current sound measurements are not appropriate,

4.10.2 Sound level measurement and sound power level calculation

Transformer is energized at rated voltage. There are 14 measurement points, the measurement point

interval is 0.78m, the height of measurement points is 0.91m.

Environmental conditions

Mean sound Area of :
Area of the surface . Sound , Environmental
absorption : effective .
of the test room i absorption A d (m) correction factor
coefficient - surface _
Sv (m') (m') , K (dB)
o 5cm
3432 0.15 515 1.0 30.76 0.9

d—Distance between specified contour and principal radiating surface.

Test  results dB (A)
A-weighted surface sound pressure level A-weighted sound power
Type of Cooling = level

= Ollpen — iy MM o
Lpa= 101g(10 10K Luaun =Leat10lg (S/Sy)

AN 33 68

Note: The background noise before measurement is 44.7dB, the background noise after measurement is44.8dB,

In which:
: —— 1 < AT
Lpao—Uncorrected average A-weighted sound pressure level.Lpao =101g( — Zlﬂ )
is]
Liya— The lower of the two calculated average A-weighted background sound pressure level.
In according to 4.10.1, Lys sy=68dB
4 4 -_-::-;-.--?_-:1
Address: Hushitai Country Xinchengzi District Shenyang Phone: (D24)89874449  (024) BA702527
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4. 11 Short-circuit withstand test Test date: May. 19,2005
Test circuit is given in annex2-g
4.11.1 Calculated short—circuit current

Calculated short-circuit current (Reference temperature120°C )

Symmetrical value(A)
Tap position Phase peak value(A) Peak factor (KX 42 )
Phase current Line current
| 2382 981 1699 2428
3 2494 1032 1788 2417
5 2611 1086 1880 2.404

4.11. 2 Measurement of short—circuit current

Perform single-phase test, the single-phase supply is provided between one line terminal and the other two
line terminals connected together, Test waveshapes have no distortion, Test oscillograms are shown in Page
21-23.The percentage of peak value and symmetrical value is the ratio of applied current to calculated current .

Corrected value=Measured value/1.5 .
Current measurement
Tap | Applied
: Peak value Symmetrical value Dura- .
posi- | current | Degree Serial
Mensured | Corrected Measured | Corrected tion
» . Percentapge Percentage Nao
tion | terminal value value %) value value (%) () .
(A) (A) \ (A) | (A)
Ne 3598 2399 100.7 1404 936 954 0.50 BO5096-501-1
Ne2 3686 2457 103.1 1404 036 95.4 0.50 BOS096-501-2
Ne 3 3698 2465 103.5 1404 936 05.4 0.50 BOS096-801-3
Reactance measured
phase reactance value ( Q) Deviation ( %)
1 AB
Degree A B C A B C
before
test 10.07 10.08 10.07 ! ! /
Ne ] 10.06 10.09 10.10 <0.1 <0.1 0.30
Ne2 10,06 10,09 10.09 <0.1 <0.1 0.20
Ne 3 10.07 10.09 10.09 <0.1 0.1 0.20
- ==
o = |
2L - 275 EURR T
Address: Hushitai Country Xinchengzi District Shenyang Phone: (024)89874449  (024) 89702527
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Current measurement
Tap | Applied Peak value Symmetrical value o
posi- | current | Degree | measured | Corected Measured | Corrected . s Serial
i Cﬂ“ﬂaﬂ emm‘tnat 100
tion | terminal value value e i value value ’ “ &) Ne,
G | ey | L A | eay A
No 1 3838 2559 102.6 1454 969 93.9 0.30 BOS09A-502-1
Ne 2 3822 2548 102.2 1454 969 83.9 0.50 BOS096-502-2
| Meld 3846 | 2564 | 1028 | 1454 | 969 939 | Q.50 | BOSO96-S02-3
Reactance measured
phase reactance value ( Q) Deviation { %)
before
test 9.02 9.04 9.10 ! / /
Ne | 9.02 9.03 9.11 <0.] -0.11 0.11
Ne 2 0.04 9.04 9.07 0.22 <0.1 -0.33
No 3 9.01 9.06 Q.10 -0.11 0.22 <0.1
Current measurement
Tap | Applied Peak value Symmetrical value .
ura-
pOS-i- current Degree | measured | Corrected Measured | Corrected . Serial
- 100
tion | terminal value value Pﬂr::w value value Nr:z;m ® Mo,
| W S T T O
Ne | 3922 2615 100.2 1562 1041 959 0.50 | BO5096-503-1
Ne 2 4098 2732 104.6 1562 1041 95.9 0.50 BO5096-503-2
Ne 3 4038 2692 103.1 1562 1041 959 0.50 BO5096-S03-3
Reactance measured
phase reactance value ( Q) Deviation ( %)
5 CA | Degree A B C A B C
before
test 8.12 8.11 2.18 f [ {
Na | 8.11 8.11 8.16 -0.12 <0.1 .24
Ne 2 8.10 8.11 8.19 -0.25 <0.1 0.12
Ned §.12 8.11 8.17 <0.1 <0.1 -0.12

The maximum deviation of short circuit reactance is 0.33%.

4.11.3 The visual inspection
There is no deformation of winding, connection or supporting structures, no traces of electrical discharge
was found after S.C.T., The photos of the transformer taken before and after S.C.T. are shown in Page 24

and Page 25. CTOO
| L & Ui
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4.11.4. Repeated routine tests after short—circuit withstand test
4.11.4.1 Measurement of insulation resistance Test date: May.20,2005
Humidity: 65% Ambient temperature: 20.8C
Measurement position Insulation resistance (GQ)
HV—LV.EE =100
L.V.—H.V. &E 52.4
HV.&L.V—E 67.8
4.11.4.2 Measurement of voltage ratio and check of connection group Test date: May.20,2005
H.V. L\ Measured deviation (%) Connec-
Ratio tion
Tap Voltage Tap Voltage
position | (kV) | position | (kV) ARED. || TR Sk group
1 10.50 26.250 0.03 0.03 0.02
2 10.25 25.625 -0.01 -0.01 -0.01
3 10.00 / 0.4 25.000 -0.01 -0.05 -0.02 Dynll
4 9.75 24.375 -0.07 -0.05 -0.05
5 9.50 23.750 -0.09 -0.08 -0.07
4.11.4.3 Measurement of winding resistance Test date: May.20,2005
Ambient temperature: 20.8°C
0
Windin Tap position g il Unbamcedes
5 PPo: A~B B~C C~A (%)
a~b b~c c—a
1 0.2528 0.2532 0.2528 0.16
2 0.2463 0.2467 0.2464 0.16
H.V. 3 0.2399 0.2403 0.2399 0.17
4 0.2336 0.2340 0.2337 0.17
5 0.2273 0.2276 0.2273 0.13
L.V. / 0.0003006 0.0003007 0.0003070 2.11
4.11.4.4 Separate-source AC withstand voltage test Test date: May.20,2005
Humidity: 65%; Ambient temperature: 20.8'C; Atmospheric pressure: 101.2kPa
Position Applied voltage (kV) Duration (s) Results
HV—L.V.&E 35 300
Passed
L.V—HV.&E 3 300
B A St
Address: Hushitai Country Xinchengzi District Shenyang Phones 6
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4.11.5.5 Induced AC withstand voltage test Test date: May.20,2005
Humidity: 65%: Ambient temperature: 20.8'C: Atmospheric pressure: 101.2kPa
Applied voltage Induced voltage
: o0 (kV) (kV) Induced over- | Frequency :
Tap position ¢ Duration (s) | Results
LV, HV. voltage factor Hz)
3 0.8 20 2 200 30 Passed
4.11.5.6 Measurement of no-load loss and current Test date: May.20,2005
R.M.S. value voltage (kV) No-load current No-load loss (kW)
Pracing ot mean REadieE ohRViS- value (A) (%a) Measured value | Corrected value
value voltmeter voltmeter
0.400 0.400 6.27 0.22 3.2 3.12

Note: The reading tolerance between R.M.S value voltmeter and mean value voltmeter is less than 3%.

4.11.5.7 Measurement of short-circuit impedance and load loss Test date: May.20,2005
Ambient temperature: 20.8°C
. Short-circuit impedance Load loss Total loss
APP"ﬂdI current ( Each phase) (kW) (kW)
- 1?'.: Meaviped ; MV, ﬂ Corrected | Corrected
Winding | position voltage impedance (%)
value value
Vir (kV) Q)
(A2 (%) =120 =120C | t=120C | t=120C
[=Ir I=Ir =i I=Ir
H.V.
| 3 113.5 08.3 0.590 3.02 6.05 13.21 16.33
L.V.
4.11.5.8 Partial discharge measurement Test date: May.12,2005
Three phase measurement:
Applied voltage : Partial discharge level (pC)
Duration -
(kYD Multiple A B c
18.0 1. BUr J0s / { /
13.0 1. 3Ur dmin <10 <10 <10

Note: Background sound level is < 1pC before and after test.

—

i {‘H L il o e —

| e & L) O |
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4. 12 Lightning impulse test Test date: May.20,2005

Test circuit is given in Annex2-h
Humidity: 37%; Ambient temperature: 20.5°C; Atmospheric pressure: 101.2kPa

Test items and voltage:
Tested terminals r Rated withstand full wave voltage (kV) f Tap position
A, B, C ‘ 715 3

Test sequence:
One reduced negative polarity full wave impulse;

Three rated negative polarity full wave impulse.

Test records:

. e g 1_'.—-————-:
CYoc—

| 2 F - %= N W Ak = |
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Test  Report

Tested terminal: A Test polarity: Negative CHI1.Voltage records CH2. Neutral current records

& &4k (Lightalng lmpulse Yoltage) $&4&(Lightalng lopulze Voltage)
Ti=1. 00as TI=dAd4, Sus Up=T5. BEV

Ti=1.12us T2I=44, 6us Up=18. DKV
&ii: Phase A Tapping 3 (BOS096-L0OL) &ii: Phage A Tapping 3 (BOSO96-L02)

_’LH_._'_._._,_..-—-—'—'_'__T i
| f_d__,--—"'" ‘L//r__ﬂd_,,_,_..-—fp
sl .

MEeABS B ERE s ' | [meessn 3
ol - B & (\CRI\CHZ): \10. \10. B4/

&% 4% (Lightning [mpuise Voltage) & 43k (Lightning Iopulse Yoltage)
Ti=1.09us Ti=44. 5us Up=T5. 5k¥ Ti=1. 11us T2=44. 5us Qp=T4. TEV
&ii: Phaso & Tapping 3 (BODS096-L04)

&ik: Phase A Tapping 3 IBIJSEH—LH}_
/Il_’l_”_’___r T frff'/.’.-,/r
L. . — : .

HEsasHEtHEgts TSy R
BF & (\CHINCHZ): \10. \1D. @8/ O B (\CHI\CHZ): \10. A0, 8/ H

I'\|
| L T
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Tested terminal: B Test polarity: Negative CHI.Voltage records  CH2. Neutral current records

&4k (Lightning lmpulze Yoltage) &htak(Lightaing [opulse Voltage) |
Ti=1.09us TI=44.4us Up=18. BEY Ti=i, 04us T2=44. 6us Up=T4.9k¥
&ik: Phase B Tapping 3 (BOSO96-L035) &ii: Phage B Tupping 3 (BOS096-LOG)

e TR e

—r\\___/* _-_‘I—‘-x‘“"''~—-—-__.______._._.-—-—-—'-"_""'J‘F

NEE AR ARG Y-S itk B R ]
ot & (\CHINCHD): \10\LO. JB/ 8 o & (\CH1\CH2): \10. \10. & /4

& b4~ (Lightning Impulse Yoltage) & 4@ (Lightning Iepulse Voltage)

Tl=l, Dfus T2=44.4us Up=75.TEV Ti=1,02us T2=44.4us Up=T4.8kY

&ii: Phave B Tapping 3 (BOSO9&-LOT) &ik: Phase t_ippin_g_l_{nﬂn—inﬂ B

—'r'_-"_r:‘_-_'_._.r

PP R L e kLR B RN
B A (VCHINCHD) : \10, \10. 88 /b oA (\CHINCH2): \10.\10. RE/H
- - - —:1 = :-:—r—-—n—n—-.
I-ui L
I ~ASYPYEE=4
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Test  Report

Tested terminal: C  Test polarity: Negative CHI.Voltage records  CH2. Neutral current records

&d 4% (Lightnlng Iepulse Voltage)
Ti=l. 04us T2=44, Sus Up=T75, 5KV

&ii: Phase C Tepping 3 (BOSO96-L10)

&4k (Lightning Impulse Voltage)
Ti=1.1lus T2=45.1ua Dp=3§. 3kV
&id: Phage C Tapping 3 (BOS096-L0O9)

WEEABMN EAWRE T«

METABR BANREF A .

BF & (\CHINCHZ): \10, V10, S8/ i oA (\CHI\CHZ): \10. \10. /i

&4k (Lightning Ispulse Yoltage) Sh4& (Lightning lmpulse Yoltags)
Ti=1.04us T2=44, dus Up=75, 2kY

Ti=1, B6us TI=44.4us Up=T5 JkY
fik: Phase C Tapping 3 (BOS096-L11) &i: Phase C Tapping 3 (BOSO96-L12)

Sy ) HEENES

e e bt =
MR A B E R '
BF A& (\CH1\CH2): \10.\10. B&/

HEEABESENRE P
o B (\CHIACH2): V10, 10, gl /4

‘.F‘h S "

| E. ¢ L2

ra—
F

1 s ; .
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Test Report
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