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INSPECTION REPORT

Report number 70755040-TDT 07-64524A

Client SVET.CTQC .
Shenyang Hunnan New & High-Tech. Industrial Development Zone

Shenyang 110179
Chi Lokl

ina
Reference Trust testing
- Concerning Routine, qpe and special tests
I’ Date Between 14 and 23 November 2007
Place Shenyang, China
Object Power Transformer 50 MVA
r Manufacturer Hangzhou Qiantang River Electric Group Co., Ltd
|
|' REQUIREMENTS

Requirements as specified in the standards IEC 60076-1, IEC 60076-2, IEC 60076-3,
| IEC 60076-5 and IEC 60076-10.

' TEST PROGRAMME

The ﬁmgramme was specified by the client.
For the programme we refer to page 3.

SUMMARY AND CONCLUSION
The results 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.G.A. Bus

KEMA T&D Testing Services
: . Managing Director

This report consists of:

111 pages incl. 11 annexes (99 pages) Armhem, 17 December 2007

L :
Copyright: Publication or reproduction of the contents of this repart in any other form than a complete copy to the letter, is net alowed withoul our
writien consant,

Utrechtseweg 310, 6812 AR Amhem. Telephone + 31 26 3 56 22 85. Telefax + 31 26 4 46 17 26
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MATERIAL DATA

Manufacturer

Type

Serial number

Rated power

Rated voltage

Rated current

Rated frequency

Number of phases

Tapping range h.v.

Number of steps/ tapping step
Tapping range m.v.

Vector group

Cooling method

Temperature class of insulation
Insulation levels

Short-circuit impedance h.v/m.v.
Short-circuit impedance h.v/l.v.
Short-circuit impedance m.v/l.v.
Total mass

-2- 70755040-TDT 07-64524A

Hangzhou Qiantang River Electric Group Co., Ltd
SSZ11-50000/110

0730780001

50 MVA/ 50 MVA/ 50 MVA

110/ 38.5/ 11 kV

262.4/ 749.8/ 2624.3 A

50 Hz

3

+10%, -10%

17/ 1.25%

+5%, -5%

YNyn0d11

OMNAN

A

h.v. terminal : LI/LIC/AC — 480/530/200 kV
h.v. neutral : LI/AC - 325/140 kV

m.v. terminal : LI/LIC/AC - 200/220/85 kV
l.v. terminal : LI/LIC/AC — 75/85/35 kV
10.5% at 75 °C

17.5% at 75 °C

6.5% at 75 °C

88600 kg

TEST OBJECT IDENTIFICATION

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

During the untanking operation the test object was checked with the drawings enclosed in
the SVET.CTQC report, nr. CTQC/B-07.644.

The SVET.CTQC test report regarding tests, oscillograms, curves, lists of test equipments,
test circuits and manufacturer drawings are enclosed in this report as annex .
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TEST PROGRAMME

3
3.1

3.2
33

34
35
3.6
3.7
38
3.9
3.10
N
312
313
3.14
3.15
3.16

INSPECTION OF THE TEST SET-UP

70755040-TDT 07-64524A

kind of standard/ clause
test ' specification

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

SHORT-CIRCUIT TEST

S

IEC 60076-5

REPEAT OF ROUTINE TESTS, SPECIAL- AND TYPE TESTS

Measurement of insulation resistances, absorption
ratio and tan §

Measurement of winding resistance

Measurement of voltage ratio and check of voltage
vector relationship

Separate source AC withstand voltage test

Lightning impulse test (inclusive chopped on the tail)
Short duration AC withstand voltage test

Long duration AC withstand voltage test
Measurement of load loss and short-circuit impedance
Measurement of zero sequence impedance
Measurement of no-load loss and current
Measurement of the harmonics of the no-load current
Determination of sound levels

Tests on on-load tap changer

Temperature-rise test

Tests on transformer oil

Inspection of the active part

'R =routine test T =typetest S = special test

a w

g = I R e v R s e > e+ R e+ e

oW

IEC 60076-1 10.1
IEC 60076-1 10.2

|EC 80076-1 10.3
IEC 60076-3 5,11
IEC 60076-3 13, 14
IEC 60076-3 512
IEC 60076-3 5, 12
IEC 60076-1 10.4
IEC 60076-1 10.7
IEC 60076-1 10.5
IEC 60076-1 10.6
IEC 60076-10
IEC60076-1 10.8
IEC 60076-2
Requirement

IEC 60076-5 4.2
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PERSONS ATTENDING THE TEST
Mr Chen Kui SVET.CTQC
Mr Tian Wenge SVET.CTQC
Mr Wang Maosong SVET.CTQC

THE INSPECTION WAS CARRIED OUT BY

Mr G.J. Veldscholten KEMA Nederland B.V.

PURPOSE OF THE TEST

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.
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DESCRIPTION AND RESULTS OF THE TESTS 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

The routine test before the short circuit test has been performed by the laboratory without
attendance of KEMA.

For comparison reason the test results have been put in the records and the annexes of this
report.

2 SHORT-CIRCUIT TEST

The short-circuit test was carried out in accordance with |IEC 60076-11, clause 25. The
transformer is of category 2.

Calculations of the short-circuit current were made with a short-circuit rating of 9000 MVA
and a system voltage of 110 kV.

For this transformer two short-circuit tests had to be carried out. The tests were performed
according to the single-phase method. The single-phase supply is provided between one
terminal and to the other two terminals connected together. A secondary winding is short-
circuited.

The first test was carried out with the power supply to the h.v. winding and the m.v. winding
short-circuited, while the |.v. winding was open. The three times three shots applied to the
extreme and nominal tap position of the h.v. coil were made in three different tap positions of
the m.v. winding, the extreme-and the nominal one.
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The second test was carried out with the power supply to h.v. winding and the |.v. winding
short-circuited while the m.v. winding was open. The three times three shots were applied to
the extreme and nominal tap position of the h.v. coil.

The primary and tank 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 represented in the
SVET.CTQC report, see annex K.

Results

During the test no visible damage could be detected.
The reactance deviations were within the maximum tolerance.
The currents and peak currents were within the tolerances.

3 REPEAT OF ROUTINE TEST
3.1 Measurement of insulation resistance absorption ratio and tan &

The measurement was carried out in accordance with IEC 60076-1, clause 10.1.3.

Measured was the insulation resistance between the mutual windings and between the
winding and earth with a d.c. voltage of 5 kV. The absorption ratio was calculated for the
megger values after 15, 60 and 600 seconds. After this test the tan & was measured between
the mutual windings and between the winding and tank. The measured values are
represented in annex A.

Results

The measured values do not give rise to remarks.

32 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.- and m.v.
windings were measured in all positions of the tap-changers. The results of the
measurements of the h.v. and m.v. and L.v. windings are represented in annex C.
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Results

The measured values do not give rise to remarks.

3.3 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, and measured were the combination
h.v.-to Lv. windings and h.v.- to m.v. windings.

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 represented in annex D.

Results

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

34 Separate source AC withstand voltage test

The tests were carried in accordance with IEC 60076-3, clause 11.
The h.v.-, m.v.-, and |.v. windings were tested with respectively 140 kV, 85 kV and 35 kV,
50 Hz for 1 minute.

Results

No collapse of the test voltages occurred.

3.5 Lightning impulse test (inclusive chopped on the tail)

The lightning impulse test was carried out in accordance with IEC 60076-3, clauses 5 and
13. The test voltages for the h.v.-, m.v- and l.v. windings were respectively 480 kV, 200 kV
and 75 kV. The h.v.- and m.v. neutrals were tested with respectively 325 kV and 200 kV.
The h.v.- m.v.- and Lv. windings were tested with chopped waves on the tail. Their test
levels were respectively 530 kV, 220 kV and 85 kV.
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The three h.v.-, m.v.- and |.v. phase windings were each tested with a sequence consisting of
one reduced full wave, one full wave, one reduced chopped wave, two chopped waves and
two full waves all of negative polarity.

The results are represented in the SVET.CTQC report, see annex K, pages 31 up to 42.

Results

The transformer passed the test successfully.

3.6 Short-duration induced AC withstand voltage test

This test was carried out in accordance with IEC 60076-3, clauses 5 and 12.

Two tests were performed and in both tests the partial discharge level was measured.

In the phase to earth test the transformer was submitted to an induced over voltage
withstand test between one h.v. terminal and earth at an AC voltage of respectively 80 kV
(1.1 Un/N3) during 5 minutes, 109.1 kV (1.5 U,/V3) during 5 minutes, 200 kV (= U1) during
40 s, 109.1 kV during 5 minutes and 80 kV during 5 minutes. The tap changer was in position
5 (115.5M3 kV). During the application of the voltage a measurement of partial discharges
was carried out. The acceptance criterion is: a pd level < 70 pC at 1.5 U,/v3 and < 70 pC at
1.1 Uy/V3 after U1.

In the phase-to-phase test the transformer was submitted to an induced over voltage
withstand test between the h.v. terminals with an AC voltage of respectively 138.6 kV
(1.1 Uy) during 5§ minutes, 163.8 kV (1.3 U) during 5 minutes, 200 kV (= U1) during 40 s,
163.8 kV during 5 minutes and 138.6 kV during 5 minutes. The tap changer was in position
8b (110 kV). During the application of the voltage a measurement of partial discharges was
carried out. The acceptance criterion is: a pd level < 70 pC at 1.3 Uyand < 70 pC at 1.1 U,
after U1.

The voltage levels, their durations and their PD levels are represented in annex E.

Results

The transformer withstood the test and the requirements for the pd measurement were
fulfilled.
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3.7 Long-duration AC withstand voltage test

This test was carried out in accordance with IEC 60076-3, clauses 12.4.

The transformer was submitted to an induced over voltage withstand test between one h.v.
terminal and earth at an AC voltage of respectively 80 kV (1.1 U,/V3) during 5 minutes,
109.1 kV (1.5 U,/V3) during 5 minutes, 123.7 kV (1.7 Uy/v3 = U1) during 40 s, 109.1 kV during
30 minutes and 80 kV during 5 minutes. The tap changer was in position 9b (110/¥3 kV).
During the application of the voltage a measurement of partial discharges was carried out.
The acceptance criterion is: a pd level < 70 pC at 1.5 U,/V3 and < 70 pC at 1.1 U,/V3 after U1.
The voltage levels, their durations and their PD levels are represented in annex F.

Result

The transformer withstood the test and the requirements for the pd measurement were fulfilled.

3.8 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.
With the power supply connected to the h.v. winding the following combinations were
measured.

Intapping positions 1, 9b, 17. with the .v. winding short-circuited and the m.v. winding open.
In tapping positions 1, 9b, 17 with the m.v. winding short-circuited and the l.v. winding open.
In this configuration the measurements were made in the extreme and rated tap position of
the m.v. winding.

With the power supply connected to the m.v. winding with the |.v. winding short-circuited and
the h.v. winding open, the measurements were made in the tap positions 1, 3, 5 of the m.v.
winding.

The measuring results were recalculated to 75 °C and are represented in annex G, pages 1
upto 5.

Results

The measured values were within the specified tolerance.
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39 Measurement of zero sequence impedance

The measurement was carried out in accordance with IEC 60076-1, clause 10.7, measured
In tapping position Sb. There is no value specified for this impedance. The measured values
are given in annex B.

Results

The measured values do not give rise to remarks.

3.10 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 I.v. side with rated
voltage. The results in comparison with the specified values are represented in annex H.

Results

- The measured values were within the specified tolerance.

311 Measurement of the harmonics of the no-load current

The measurement was carried out in accordance with IEC 60076-1, clause 10.1.3.
The harmonics of the no-load current were measured at nominal voltage. The measured
Vvalues are given in the SVET.CTQC report, see annex K, page 19.

Results

The measured values don't give rise to remarks.

312 Determination of sound levels

The sound level test was carried out in accordance with IEC 60076-10.
Sound level measurements were carried out at 100% of the rated voltage. The
measurements were carried out indoor. The measured values are represented in annex J.
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Results

The measured values don't give rise to remarks.

313 Tests on on-load tap changer

The tests on the on load tap changer were carried out in accordance with IEC 60076-1,
clause 10.8.

Results

The tests do not give rise to remarks

314 Temperature-rise test

The temperature-rise test was carried out in accordance with IEC 60076-2. The test was split
into two parts.

First part was a test between the h.v- and the short-circuited m.v winding, while the Lv.
winding was open.

The transformer was loaded with its highest measured total losses (no-load loss and load
loss), which was in tap 17 for the h.v. winding and tap 5 for the m.v. winding and measured
was 284 4 kW. The injected total loss was 278.5 kW. After a steady stage was reached for
3 hours the transformer was loaded with its rated current of 291.6 A. After one hour the
transformer was switched off and the resistances for the cool down curves were measured
during 10 minutes for the h.v.- and m.v. winding. By means of the formulas of clause 5.6 the
measured values are corrected to the values presented in annex G. The cool down curves
are presented in annex K, pages 15 and 16.

The second part of the test was between the h.v.- and the short-circuited |.v. winding and
was carried out immediately after the first part.

The windings were loaded with the rated current for tap 17 of 291.6 A for one hour. After one
hour the transformer was switched off and the resistance for the cool down curve was
measured during 10 minutes for the |.v. winding. The cool down curve is presented on page 17
of annex K.

The calculated temperatures are presented in annex |.

Results

The transformer did meet the requirements for the temperature rise test.
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3.15 Test on transformer oil

The transformer oil was checked upon breakdown voltage and tan & at 80 °C and water
dissolved in oil. Further a gas chromatography was performed, see page 13 of annex K.

Results

Breakdown voltage was 64.13 kV, while requirement was higher than 40 kV.
Tan & was 0.001 while requirement was less than 0.01.

Water content was 12.46 mg/l, while requirement is less than 20 mg/l.

No excessive gases were developing.

3.16 Inspection of the active part

The transformer was untanked and the active part was inspected.
The out-of-tank inspection with respect to displacements, deformations of core and windings,
connections and supporting structures or traces of discharges did reveal no defects.

The drawings and photos made before and after short-circuit test can be found in the
SVET.CTQC report, see annex K.

Results

The transformer complies with IEC 60076-5, sub-clause 4.2.7.




KEMAZ

ANNEX A
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Transformer number; 0730780001

70755040-TDT 07-64524A

Annex A page 1

INSULATION RESISTANCES AND TAN &

Before short circuit, humidity: 35%, temperature: 14.0 °C

Measurement position R15 (GQY) R60(GQ2) R600(GQ) Tan &
hv. =m.v, L.v.& tank to earth 18.7 21.0 50.7 0.0022
mv. =h.v., L.v.& tank to earth 9.65 154 - 0.0022
lv. = h.v., mv.&tank to earth 10.4 17.6 - 0.0021
hv., mv. = Lv., tank to earth 136 23.7 - 0.0022
hv.,, m.v,, Lv. = tank to earth 22.5 27.2 - 0.0022
Core - tank to earth - 19.3 - -
Clamp - tank to earth - 13.8 - -
After short circuit, humidity: 40%, temperature: 8.0 °C

Measurement position R15 (G0Q) RE0(G0) R600(GL2) Tan é
hv. = m.v, Lv.& tank to earth 30.8 345 60.8 0.0026
mv. =h.wv, Lv.&tank to earth 303 32.0 58.3 0.0023
lv.=h.v., m.v.&tank to earth 18.5 30.1 - 0.0024
hv., m.v. = Lv., tank to earth 32.2 43.8 - 0.0022
hv.,, m.v., Lv. = tank to earth 351 40.7 - 0.0023
Core — tank to earth - 23.0 - -
Clamp - tank to earth - 213 - -
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Annex B page 1

ANNEX B ZERO SEQUENCE IMPEDANCE

Transformer number: 0730780001

Connection| Applied Open Short Tap | Applied |Measured lmp&danca—|
group Voltage Circuit Circuit | position | Current Voltage

terminal terminal | terminal (A) (V) (€2)

YnynOd11 ABC-0 Am,Bm,Cm, / Sb 133.2 1674 37.70
Om,abc

YnynOd11 ABC-0 abc / 9b 129.5 972.9 22.54
 Ynyn0d11 | AmBmCm-0|AB.C.0.abc| 7 ob | 2903 | 1785 1.84
YnynOd11 | AmBmCm-0 abc / Sb 324.5 119.4 1.10 ]
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Annex C page 1

ANNEX C WINDING RESISTANCE MEASUREMENT

Transformer number: 0730780001

Winding Tap Measured values after short-circuit test before/after
position T-ambient before 14.0 °C/after 8.0 °C
A-0 B-0 C-0
1 0.392/0.3793 0.3928/0.3802 0.3950/0.3820
2 0.3845/0.3719 0.3855/0.3726 0.3870/0.3744
3 0.3781/0.3657 0.3786/0.3661 0.3804/0.3679
4 0.3706/0.3583 0.3709/0.3588 0.3727/0.3606
] 0.3653/0.3520 0.3647/0.3527 0.3662/0.3542
6 0.3564/0.3447 0.3572/0.3454 0.3586/0.3468
7 0.3503/0.3383 0.3503/0.3388 0.3521/0.3404
8 0.3424/0.3310 0.3432/0.3317 0.3449/0.3331
hov. (€2) 9b 0.3347/0.3237 0.3349/0.3241 0.3360/0.3249
10 0.3453/0.3320 0.3443/0.3324 0.3453/0.3338
11 0.3516/0.3383 0.3504/0.3387 0.3520/0.3401
12 0.3588/0.3456 0.3579/0.3461 0.3594/0.3476
13 0.3659/0.3520 0.3648/0.3526 0.3663/0.3540
14 0.3725/0.3591 0.3725/0.3598 0.3737/0.3614
15 0.3794/0.3657 0.3790/0.3662 0.3805/0.3679
16 0.3865/0.3728 0.3867/0.3736 0.3884/0.3753
17 0.3939/0.3796 0.3935/0.3802 0.3955/0.3819
Am-0m Bm-OM Cm-0m
1 50.61/48.88 50.73/49.05 51.15/49.41
. () 2 48.79/47.26 48.92/47.30 49.30/47 .68
3 46.71/45.17 46.69/45.16 46.90/45.34
4 48.81/47.19 48.99/47 .36 49.38/47.73
5 50.81/49.07 50.94/49.22 51.31/49.60
V. () / a-b b-c c-a
/ 5.825/5.642 5.829/5.644 5.866/5.680
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ANNEX D RATIO AND CONNECTION GROUP

Transformer number: 0730780001

Tap Rated
position Voltages

Measured deviation (%) before/after
short-circuit test

h.av /L. (kV)

AB-ab

BC-bc

CA-ca

121.00/11.00

0.05/0.02

0.07/0.14

0.23/0.29

119.62/11.00

-0.04/-0.07

-0.02/0.05

0.15/0.20

118.25/11.00

0.03/0.00

0.04/0.11

0.22/0.26

116.88/11.00

-0.06/-0.09

-0.05/0.02

0.13/0.17

115.50/11.00

0.01/-0.03

0.02/0.09

0.20/0.24

114.12/11.00

-0.09/-0.02

-0.07/-0.01

0.11/0.15

112.75/11.00

-0.01/-0.05

0.00/0.06

0.17/0.22

111.38/11.00

-0.11/-0.14

-0.10/-0.03

0.08/0.13

110.00/11.00

-0.04/-0.07

-0.03/0.04

0.15/0.20

108.62/11.00

-0.14/-0.17

-0.13/-0.06

0.06/0.10

107.25/11.00

-0.06/-0.09

-0.05/0.01

0.14/0.18

105.88/11.00

-0.16/-0.20

-0.15/-0.09

0.04/0.08

104.50/11.00

-0.09/-0.12

-0.08/-0.02

0.11/0.15

103.12/11.00

-0.20/-0.23

-0.18/-0.12

0.01/0.05

101.74/11.00

-0.12/-0.14

-0.11/-0.05

0.09/0.13

100.38/11.00

-0.22/-0.25

-0.21/-0.15

-0.01/0.04

99.00/11.00

-0.15/-0.18

-0.13/-0.08

0.07/0.11

m.v./Lv. (kV)

AmBm/ab

BmCm/bec

CmAmilca

40.23/11.00

-0.25/-0.25

-0.25/-0.22

-0.24/-0.23

39.46/11.00

-0.16/-0.16

-0.16/-0.14

-0.15/-0.14

38.50/11.00

-0.06/-0.07

-0.06/-0.04

-0.06/-0.04

37.54/11.00

0.04/0.03

0.04/0.06

0.04/0.06

36.58/11.00

0.14/0.13

0.14/0.16

0.14/0.16
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SHORT DURATION AC WITHSTAND VOLTAGE TEST

Transformer number: 0730780001

Phase to earth test, tap position 5, frequency 150 Hz

Induced voltage Time Partial discharge levels (pC)

x Un Voltage A B Cc Limits
1.1 Un/N3 80kV | 5min. - - - -
1.5U/N3 | 109.1kV | 5 min. - - - -

U1 200 kv 40s - - - -
1.5U/¥3 | 109.1kV | 5min, <20 <30 <30 <70
1.1 U/N3 80 kV 5 min. <20 <20 <20 <70

Phase to phase test, tap position 9b, frequency 150 Hz

Induced voltage Time Partial discharge levels (pC)

XUy Voltage A B c Limits
1.1 U, 138.6 kV | 5 min. - - - -
13U, 163.8kV | 5 min. - - - -

U1 200 kV 40 s - - - -

1.3 U, 163.8kV | 5 min. < 30 <30 <20 <70

1.1 U, 1386 kV | 5 min. <20 <20 <20 <70

Background level was less than 10 pC before and after test.
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Annex F page 1

'ANNEX F LONG DURATION AC WITHSTAND VOLTAGE TEST

Transformer number: 0730780001

Phase to earth test, tap position 9b, frequency 150 Hz
Induced voltage Time Partial discharge levels (pC)
I xUm Voltage A B C Limits
| 1.1UN3 80 kV 5 min. - - - =
| 15U/¥3 | 109.1kV | 5min. = - - -
U1=1.7U/N3 | 123.7kV | 40s - - - -

5 min. <20 <30 <40
10 min. <20 < 30 <30
15U | 1001 kv o | <30 = = <70
20 min. <20 <30 <30
25 min. <20 < 30 <30
30 min. <20 <30 <30
1.1 Un/N3 80 kV 5 min. < 30 < 30 <30 <70

Background level was less than 10 pC before and after test.
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:lHNEX G RESISTANCES, JOULE-LOSS, SHORT-CIRCUIT LOSS

AND SHORT-CIRCUIT IMPEDANCES

Transformer number: 0730780001, page 1

Resistances, Joule-loss, short-circuit loss and short-circuit impedances
h.v.- to L.v. winding

Tap position 1 9b 17

Ratio in tap (kV ) 121.0/11.0 110.0/11.0 99.0/11.0
|Rated currents in tap (A). 238.6/2624.3 | 262.4/26243 | 291.6/2624.3

Before SCT After SCT

Tap changer position 1 9b 17 1 9b 17
|Average resistance at 75 °C h.v. () | 0.9794 | 0.8346 | 0.9818 | 0.9709 | 0.8274 | 0.9710

Average resistance at 75 °C |.v. 7.2416 mQ) 7.2152 mQ)
|Joule-losses at 75 °C (kW) 158.7 | 161.3 | 200.3 | 1574 | 160.0 | 198.4
|Joule-losses at T-measure (kW) 128.0 | 1301 | 1615 | 1242 | 126.2 | 156.5
| Short-circuit losses measured at

150 °C BSCT/ 9.5 °C ASCT 186.8 | 1778 | 2011 | 1839 | 1753 | 197.8

Eddy-current losses at T-measure 58.8 47.7 385 59.8 49.1 41.4
|Eddy-current losses at T-75 °C 474 | 385 | 319 | 471 | 388 | 326

Short-circuit losses at 75 °C 206.1 | 1998 | 2322 | 2045 | 1988 | 231.0
,I Guaranteed losses (kW) - - - - - -
:_ Tolerance

Short-circuit impedances (%) 19.35 | 18.74 | 1847 | 19.36 | 18.75 | 18.48
|Guaranteed values (%) 17.5 17.5

|Tolerance +7.5% +7.5%
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Resistz nces, Joule-loss, short-circuit loss and short-circuit impedances

h.v.- to m.v. 1 winding

Ji8P position

1

9b

17

[Ratio in tap (kV )

121.0/40.43 110.0/40.43 99.0/40.43

':f-.u; 0 cul'rents In tap [A]*

238.6/714.1 262.4/714.1 291.6/714.1

Before SCT

After SCT

Tap changer position

1 Sb 17

9b 17

Average resistance at 75 °C h.v. (Q)

0.9794 | 0.8346 | 0.9818

- 0.9710

Average resistance at 75 °C m.v.

126.57 mQ

125.32 mQ

Joule-losses at 75 °C (kW)

180.5 | 1831 | 2221

- 219.7

Joule-losses at T-measure (kW)

1456 | 147.7 | 1791

- 1733

Short-circuit losses measured at
5.0°C BSCT/9.5*C ASCT

|Eddy-current losses at T-measure

Eddy-current losses at T-75 °C

|
Ii ort-circuit losses at 75 °C

Guaranteed losses (kW)
olerance

Short-circuit impedances (%)
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Resistances, Joule-loss, short-circuit loss and short-circuit impedances

h.v.- to m.v. 3 winding

Tap position 1 gb 17

Ratio in tap (kV ) 121.0/38.5 110.0/38.5 99.0/38.5

Rated currents in tap (A). 238.6/749.8 262.4/749.8 291.6/749.8
Before SCT After SCT

Tap changer position 1 9b 17 1 9b 17

Average resistance at 75 °C h.v. (2) | 0.9794 | 0.8346 | 0.9818 | 0.9794 | 0.8346 | 0.9818

Average resistance at 75 °C Lv. 116.45 mQ2 1154

Joule-losses at 75 °C (kW) 1818 | 1844 | 2234 | 180.2 | 1828 | 2211

Joule-losses at T-measure (kW) 146.6 | 148.7 | 180.2 | 1421 | 1441 | 1744

Shortcircult losses measured at | .05 | 172.3 | 1985 | 1756 | 169.0 | 1947

15.0°C BSCT/ 9.5 °C ASCT

Eddy-current losses at T-measure 323 236 18.3 335 248 20.3

Eddy-current losses at T-75 °C 26.2 19.1 148 26.5 19.6 16.1

Short-circuit losses at 75 °C 208.0 | 203.5 | 238.2 | 206.7 | 2024 | 2372

Guaranteed losses (kW) - 2125 2125

Tolerance +15% +15%

Short-circuit impedances (%) 11.03 | 1044 | 1017 | 11.04 | 1046 | 10.18

Guaranteed values (%) 10.5 10.5

Tolerance +7.5% +7.5%
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Transformer number: 0730780001

Resistances, Joule-loss, short-circuit loss and short-circuit impedances
h.v.- to m.v. 5 winding

Tap position 1 9b 17

Ratio in tap (kV ) 121.0/36.58 110.0/36.58 99.0/36.58

Rated currents in tap (A). 238.6/789.3 262.4/789.3 291.6/789.3
Before SCT After SCT

Tap changer position 1 9b 17 1 9b 17

Average resistance at 75 °C h.v. (©2) | 0.9794 | 0.8346 | 0.9818 | 0.9709 | 0.8274 | 0.9710

Average resistance at 75 °C |L.v. 127.0 mQ2 125.8 mQ)

Joule-losses at 75 °C (kW) 202.3 | 204.9 | 2439 | 200.4 - 2414
Joule-losses at T-measure (kW) 163.1 | 165.2 | 196.7 | 158.1 - 180.4

Short-circuit losses measured at

15,0 °C BSCT/ 8.5 °C ASCT 211.2 | 200.7 | 221.9 | 207.2 - 216.9
Eddy-current losses at T-measure 481 355 251 49.1 - 26.5
Eddy-current losses at T-75 °C 38.8 28.6 204 38.7 - 209
Short-circuit losses at 75 °C 2411 | 233.5 | 264.3 | 2398.2 - 262.3
Guaranteed losses (kW) - & - " = &
Tolerance

Short-circuit impedances (%) | 12.72 | 11.92 | 11.37 | 1274 = 11.38

Guaranteed values (%) - = - - - 5
Tolerance
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Transformer number: 0730780001

Resistances, Joule-loss, short-circuit loss and short-circuit impedances

m.v.- to Lv. winding
{Tap position 1 3 5
[Ratio in tap (kV ) 40.43/11.0 38.50/11.0 36.58/11.0
|Rated currents in tap (A). 714.1/2624.3 | 749.8/2624.3 | 789.3/2624.3
, Before SCT After SCT
' [Tap changer position 1 3 5 1 3 5
| Average resistance at 75 °C m.v.(mQ)| 126.6 | 116.4 | 127.0 116.4
|Average resistance at 75 °C L.v. 7.2707 mQ 7.2152 mQ
Joule-losses at 75 °C (kW) 1719 | 173.3 | 183.8 - 171.2 -
Iﬂlb-hsses at T-measure (kW) 138.6 | 139.8 | 156.3 - 135.5 -
il
|Shorcircut losses measured at 1538 | 1505 | 1671 | - | 1481 | -
15.0°C BSCT/ 8.5 °C ASCT
IEddyr-mrrent losses at T-measure 15.2 10.7 10.8 - 13.7 -
- |Eddy-current losses at T-75 °C 123 | 87 8.8 - 10.5 -
J Short-circuit losses at 75 °C 184.2 | 182.0 | 202.6 . 181.7 -
Guaranteed losses (kW) - " - . - -
[Tolerance
|Short-circuit impedances (%) 694 | 673 | 687 | - | 676 | -
\Guaranteed values (%) 6.50 6.50
Tolerance -2.5% -2.5%
_| +7.5% +7.5%
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ANNEX H NO-LOAD LOSS AND NO-LOAD CURRENT

Transformer number: 0730780001

RMS
Voltage

(kV)

No-load loss and no-load current

Average
voltage
(kV)

Average
current
(%)

Measured
loss

(kW)

11.0

11.0

0.07

30.11

LA

11.0

0.07

20.84

0.77
+30%
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ANNEX | RESULTS OF THE TEMPERATURE-RISE TEST

required/
[max. allowed]

Power
;_ - i ng
Position of tap changer

Supplied losses (sum of load and no-load
losses at 75 °C)
Supplied current 1 hour

50000

ONAN
hv.17-mv. 5
99.00/ 36.58
278.5

2916

Results temperature-rises

-: L H

50.6/ [52]

Mean high voltage windings
Mean medium voltage windings
Mean low voltage windings

51.6/[62)
56.7/ [62]
44.3/[62)
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ANNEX J RESULTS OF SOUND LEVEL MEASUREMENT

i sformer number; 0730780001

Exciation

(Cooling method

Number of measuring points
At 1/3 height, 1.2 m

AL2/3 height, 2.4 m
Measuring distance

Lo ic mean of
easured value

|Corrected measuring result
Calculated sound power
Guaranteed sound pressure
Guaranteed sound power
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SVET.CTQC TEST REPORT CTQC/B-07.644 REGARDING
TESTS, OSCILLOGRAMS, CURVES, LISTS OF TEST
EQUIPMENTS, TEST CIRCUITS AND MANUFACTURER
DRAWINGS




CTQC

E = @

20060003942
No.L0681 comomitiitosns HLEE B ( 2004) 078

TEST  REPORT

Ne : CTQC/B-07. 644

Apparatus: POWER TRANSFORMER

Manufacturer: HANGZHOU QIANTANG RIVER ELECTRIC
GROUP  CO., LTD.
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China National Transformer Quality Supervision Testing Center
Test  Report
Me: CTQC/B-07. 644 Total 50 Page 1
Test object
i SSZ11-50000/110
Tﬁ;;:fﬂ Power transformer type
Brand /
Kind of ; ;
Entrusted by testing Trust testing
Manufac : ;
ek Samplmg date Nov. 12,2007
Address Serial Na 0730780001
Routine test, temp.-rise test,
measurement of sound level,
[EC60076-1:2000 measurement of zero sequence
i impedance on three phase
[EC60076-2:1993 transformers, measurement of
Gt IEC60076-3:2000 bt i the harmonics of the no-load
Lt IEC60076-5:2000 e current, long-duration AC
IEC60076-10:2001 E\nthstand voltage test , radio
. interference voltage
Technical contract measurement,short-circuit
withstand test, lightning
||| impulse test.
\ \
The test results of routine test, temp.-rise test, measurement of sound level,
measurement of zero sequence impedance on three phase transformers , J
\ measurement of the harmonics of the no-load current, long-duration AC
withstand voltage test , radio interference voltage measurement, shm-circuit\
withstand test, lightning impulse test of SSZ11-50000/110 are in accordance
with standards and technical contract requirements. The sample passed the
Results above tests,
Signing and  isghi ) 024’77
Period of va[idit)f Siyears
\
o KEMA T&D TESTING SERVICES INSPECTORS: %, -
Mr. G.]. Veldscholten )

Approved by:

Checked h}r:mﬁ\ Compiled by: ,‘%/%f

Statement : 1. Tesfing report is lpwalid without test special seal
2 Testing report is invalid without compiler. checker and approver’s signature
3. Please inform CTGC in time after received the testing report if you have some disagresment
to the testing report.
4 Testing or witnessing anly apply to sample,
5. Copying testing certificate or testing report is forbidden without written parmission
from CTGC(expect for copying all the testing report)

Address: Hushitai Country Xinchengzi District Shenyang Phone: (024)89874449 {024) 89702527
E-mail: ctqc@vip. sina. com http: //www.ctn.cn Postal code: 110122 Fax: (024)89707949
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China National Transformer Quality Ne: CTQC/B-07. 644
Test  Report L :
Supervision Testing Center Total 50 Page 2
Test results
Specified values Measured values
N Test it Conclu-
'} esl 1nems i
St.amdards Before S.C.T. After S.C.T. sions
({ Technical contract)
Me?ﬁurem_ent a Providing insulation
insulation redlitinon
| resistance and i . See 4.1 See 4.17.4.1 /
wan & Providing absorption
i0{Reo/R &
(Routine test) il is) nd e
Measurement of it
voltage ratio | The tolerances of voltage H.V.~L.V.: MLV,
o chock of | a0 ¢ £0.5% -0.04%~0.15% 0.07%~0.20%
2 M.V.~L.V.: -0.06% | M.V.—~L.V.: Passed
_ phase Connection symbol: -0.07%~-0.04%
displacement | YNyn0d11 YNyn0d11 YNyn0d11
{Routine test) -
Measurement of
3 wnlndmg Pn::wdmg winding See 4.3 See 4.17.4.3 ___.\ /
resistance resistance ( Q) _/ |
(Routine test) r,_,--—""-‘-— g
Separate-source xw_ o \
E’wilhw < | HLV. neutral: 140KV 605 140KV 60s ok¥E=60s | |
4 ) M.V. neutral:  85kV; 60s 85k Vg TR A Ecd
volbge st | pws 99kV. 60 U
(Routine test) o ' 35kV ;
Phase to earth test
Ui=1.7Um/Af3  (kV) 123.7
Duration (s): 120 (f,/f) 40
Long-duration Lb=L5Ume§ (kV) 109.1
AC withstand | Duration{min): 30 30
5 Passed
voltage test PD= (70} pC <40
Special test
(Spe ) | umAB V) 80
Duration(min): 5 5
PD=< (70) pC <30
Frequency (Hz): >50 150

(024) 89702527
Fax: (024)89707949

Phone: (024) 89874449
Postal code: 110132

Address: Hushitai Country Xinchengzi District Shenyang
E-mail: ctoc@vip.sing. com http: //www. ctn. cn

o
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China National Transformer Quality

Me: CTGC/B-07. 644

S

E-mail: ctq:hip.sina.cth /fwww, etn. en

Postal code: 110122

Fax:

Test  Report . :
Supervision Testing Center Total 50 Page 3
Specified values Measured values Ciioli:
Na Test items Standards - )
(Technical contract) Before S.C.T. After S.C.T. sions
A phase-to-earth test with single-phase supply
Uy (kV): 200 200 200
Duration (s): 120 (fyf) 40 40
U=L5Um/\f3 (kV) 109.1 109.1
Duration{min): 5 5 5
PD=< (70} pC <20 <30
L1Um/A3  (kV) 80 80
Duration{min): 5 5 5
Shacidians |EDS (T0)pC <20 <20
AC withstand | Frequency (Hz): =50 150
6 — | Passed
voltage test A phase-to-phase test with three-phase supply - f ) { - .
(Routine test) - I, vy 200 200 g zu; S 4
Duration (s): 120 (G0 |40 | (313278 (B0 & [ 0 T .0 I
— e e e e
U=13Um (kV) 163.8 L35
Duration(min): 5 5 5
PD= (70) pC <30 <30
1.1Um (kV} 138.6 138.6
Duration(min): 5 5 5
PD< (70) pC <30 <20
Frequency (Hz): =30 150
Measurement
] of no-load loss | Ip%: 0.77 +30% 0.07 0.07 Passed
and current Pp (kW): 42,72 +15% 30.11 29,84 3
(Routine test)
t: 75°C
Z%:
HV. ~L.V.:
Measurement of (17.5 -2.5%~+7.5%) | 18.74 18.75
short-circuit H.V, ~M.V,:
B | impedance and (10,5 -2.5%~+7.5%) | 10.44 10.46 Passed
load loss M.V.—~L.V.:
[:Ruu[i ne tes[] E 6.5 '2 .5%"‘""’?.5?/0) 61 T.!' 6. Tﬁ
HV. —=M.V..
I Py (kWD): 21250 +15% 203.51 202.36
Pa (KW): 25522 +10% 233.62 232.20
Address: Hushitai Country Xinchengzi District Shenyang Phone: (024) 89874449 (024) BIT02527

(024) BITOTI49
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China National Transformer Qualit Ne: CTQC/B-07. 644
Test  Report 5 : Suaty
Supervision Testing Center Total 50 Page 4
Specified values Measured wvalues Conelu-
Mo Test items :
Standards (Technical contract) Before S.C.T. After S.C.T. stons
Breakdown voltage (kV): =40 | 64.20 64.13
Tt i i tan& (90°C): =0.01 0.0009 0.0010
: Water dissolved in oil (mg/L):
9 former oil <20 12.41 12.46 Passed
meticiliy) Providing gas chromatography Providing gas | Providing gas
chromatography | chromatography
Applied pressure (kPa): 50 50
10 {;"’:I:‘l?f: :;5:} Duration (h): 36 36 Passed
Mo leakage and damage No leakage and damage
. Tf;t_‘:;;:':::d According to Clause 10.8 of Comply with Comply with o
e GB1094.1-1996 standard standard
(Routine test)
; Temp. —rise limit (K): Top oil: 50.6
| (PSSt fpop il (52) HV: 516 o
(Type test) Winding : (62) M. Yor——567 =
LV: 443 o s om. o |
Measurement | o d level Ly (dB): (<58) |57 = |
13 of sound level f;] s T B e= B2 1E by ol PASSED
(Special test) Sound power level Los dB(A): e 5 I SR TR i B A T
=86 77 - =
Measurement of
the hamnonics Providing no-load current I1-119 no-load current
14 of the no-load ; . !
harmonic values of each phase harmonic values of each phase
current
(Special test)
Measurement of
Zero sequence
. impedance on | Providing zero sequence
2 three phase | impedance value (2Q) Secielz y
transformers
(Special test)
Radio Measured voltage(kV): 138.6 138.6
interference | Radio interference level(uV):
| 16 voltage (=1000) |A: 8414 Passed
measurement B: 177.8
(Special test) C: 8414

diidress: Mueshitad Comntry Xinchengei District Shenrang Phane: (024) 89574449

Emil: ctgedvip. sina. com

Vs

2: tp: SSwww, cth. cn

Postal code: 110122

(024) 89702527
Fax:

(024) 89707949
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China National Transformer Qualit No: CTQC/B-07. 644
Test  Report 3 ; Qualley
Supervision Testing Center Total 50 Page 5
Specified values Conclu-
Ne Test items i Measured values c:nc §
Standards  (Technical contract) Sions
Three times each phase 3
Duration (s): 0.25+10% 0.24

Test waveshapes have no distortion | No distortion
Short-circuit Deviation of reactance before and

17 | withstand test | after S.C.T.<2% HV-M.V.: 0.52% Passed
(Special test) H.V.-L.V.: 0.81%
The untanking inspection shows No apparent defects
no apparent defects
Successfully repeat routine test Passed
Full wave Choppedwave | Full wave  Chopped wave
H.V. (kV):
Lightning 480 530 £3% |477.4~4872 531.8~538.3
" impulse test | o (kv); 325 / 43%1.323.5~326:0
(Routine test, - \r v "(kvd: 200 220 +34 | 1987720 21
wpetest) o (kv): 200 [ +3% | 19871999 U
LV.(kV): 75 85 +3%| 43rs750 iF BeaiRre L |
Annex 1: Rating plate and outline photo (1 pagetotally ) | "~ "~ e

Annex 2: Test circuits (9 pages totally )

Annex 3: Transformer drawings (10 pages totally )

MNel  Name plate 8QB.868.3078

Me2  Outline dimensions 1QB.710.3078

Ne3  Transportation Drawing  1QB.710.3078YS

MNed  H.V. winding 60QB.600.3078.1

Ne5 M.V winding 60QB.600.3078.2

Ne6  L.V.winding 6QB.600.3078.3

N7 HV. & M.V.tapping windings  6QB.600.3078.4
Ne8 H.V.lead 50QB.516.3078.1

MNe®  MV.&LVlead 50QB.516.3078.2

Ne 10 Core assembly  5QB.640.3078MX

Annex 4: List of instruments and meters used (7 pages totally )

Address: Hushitai Country Xinchengzi District Shenyang Phone: (024) 89874449 (024) 89702527

E-mail: ctge@vip. sina. c? %: /fwww, ctn, en Postal code: 110122 Fax: (024)89707949
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China National Transformer Quality | N CTQC/B-07.644
Supervision Testing Center Total 50 Page 6

Test Report

1. Test object parameters

Rated power: 50000 kVA

Rated voltage: 110/38.5/11 kV

Rated current; 262.4/749.83/2624.4 A

Rated frequency: 50 Hz

Number of phases: 3

Tap range: (11048x1.25%) / (38.5£2x2.5%) /11 kv
Connection symbol: YNynOd11

Cooling method:  ONAN

Temperature class of insulation: A

Insulation level: h.v. line terminal LUAC 480/200 kV

h.v. neutral LI/AC 325/140 kV
m.v line terminal LIVAC 200/85 kY.
L.v. line terminal LI/AC 75/35kV

CTQC

[--’-‘ ol s -

(1) Sample exterior construction and major dimensions( len , width, h:ighf} are in 't:_u_rnpl_iar_ig'_q_ with |
drawing. Measured values: length is 7749mm, width is 51 32mm, height is 5742mm.

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

(3) The mark 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.

2. Sample condition description

3. Standards

IEC60076-1:2000 {Power transformers Partl: General}

[EC60076-2:1993 {Power transformers Part2: Temperature rise)

[EC60076-3:2000 {Power transformers Part3: Insulation levels, dielectric tests and external
clearances in air}

[EC60076-5:2000 {Power transformers Part5: Ability to withstand short circuit}

IEC60076-10:2001 {Power transformers Part10: Determination of sound levels)

Technical contract

Mdress: Hushitai Country Yinchengzi District Shenyang Phone: (024)B9B74449 (024) 89702527
“Faail: ctgelvip. sina. com http: //www. ctn. cn Postal code: 110122 Fax: (024)89707949

A
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China National Transformer Qualit Ne: CTQC/B-07. 644
Test  Report RO Suality
Supervision Testing Center Total 50 Page 8
4.2 Measurement of voltage ratio and check of phase displacement (Routine test)
Test date: Nov. 12,2007
H.V. L.V. Measured deviation (%) Connec-
z —  Ratio tion
Tap Voltage Tap Voltage ;
position | (kV) | position | (kV) AB/ab — CAJea | symbol
| 121.000 11,000 0.05 0.07 0.23
2 119.625 10.875 -0.04 -0.02 0.15
3 118.250 10,750 0.03 0.04 0.22
4 116.875 10,625 -0.06 -0.05 0.13
5 115.500 10.500 0.01 0.02 0.20
6 114.125 10.375 -0.09 0.07 0.11
7 112.750 10.250 -0.01 0.00 0.17
8 111.375 10.125 -0.11 -0.10 0.08
9a,9b,9¢ | 110.000 / 1 10,000 -0.04 -0.03 0.15 YNd11
10 108.625 9.875 -0.14 -0.13 0.06
1 107.250 9.750 -0.06 -0.05 s .14 =
12 105.875 9,625 -0.16 0.15 G ¢G4 § .
13 104.500 9.500 -0.09 140,08 0l
14 103.125 9.375 020 |L-018__| 001
15 101.750 9,250 -0.12 -0.11 0.09
16 100.375 9.125 -0.22 -0.21 0.01
17 99.000 9.000 0.15 -0.13 0.07
M.V. L.V. Measured deviation (%) Connec-
Ratio tion
Tap Voltage Tap Voltage
son | (kV) | position | (kV) AREaAD | terl] Semauv: | g
| 40.425 3.675 0.25 -0.25 -0.24
2 39,463 3.588 0.16 0.16 0.15
3 38.500 / 1 3.500 -0.06 -0.06 -0.06 ynd11
4 37.538 3.413 0.04 0.04 0.04
5 36.575 3.325 0.14 0.14 0.14
Mdress: Hushitai Country Xinchengzi District Shenvang Phone: (024) 89874449 (024) 89702527
Postal code: 110122 Fax: (024)B9707949

Fmail: ctgedvip. sina.unmw: Hm.cf,:?;fj""’
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China National Transformer Quality No: CTQC/B-07. 644
Supervision Testing Center Total 50 Page 9

Test Report

4.3 Measurement of winding resistance(Routine test) Test date: Nowv.12,2007
Qil temperature: 14.0°C

Measured values ()
Winding Tap position A~0 B~0O C—~0 U"bﬂ?;':fdmss
Am—~0Om Bm—0Om Cm—0Om
a—b b~c¢ c™~a

1 03920 0.3928 0.3950 0.76

2 0.3845 0.3855 0.3870 0.65

3 0.3781 0.3786 0.3804 0.61

4 0.3706 0.3709 03727 0.57

5 0.3653 0.3647 0.3662 0.41

6 0.3564 0.3572 0.3586 0.62

7 0.3503 0.3503 03521 0.51

8 0.3424 0.3432 0.3449 0.73
HV. 9a, 9b, 9c 03347 0.3349 0.3360 0.39

10 0.3453 03443 03453 | 029

i} 0.3516 0.3504 | 03520 == | 7y 0461

12 0.3588 03579 | | 035% el o

13 03659 03648 | | © ‘p3eed: Tl oM

14 0.3725 0315, | aan o

15 0.3794 0.3790 0.3805 0.40

16 0.3865 0.3867 0.3884 0.49

17 0.3939 0.3935 0.3955 0.51

i 0.05061 0.05073 0.05115 1.06

2 0.04879 0.04892 0.04930 1.04
M.V. 3 0.04671 0.04669 0.04690 0.45

4 0.04881 0.04899 0.04938 .16

5 0.05081 0.05094 0.05131 0.98
L.V. / 0.005825 0.005829 0.005866 0.70

Mdress: Hushitai Country Xinchengzi Distriet Shenyang Phone: (024) 89874449 (024)BIT02527
E-mail: ctgcvip. sina. com Wp: //www. ctn. cn Postal cedes 110122 Fax: (024)B9707949
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4.4 Separate-source AC withstand voltage test(Routine test) Test date: Nov. 13, 2007
Test circuit is given in Annex2-a
Humidity: 60%; Ambient temperature: 15.0°C; Oil temperature: 15.0°C; Atmospheric pressure: 101.6kPa

Position Applied voltage (kV) Duration (s) Results
H.V.neutral—M.V.. LV.&E 140 60
M.V.neutral—H.V.. L.V.&E 85 60 Passed
LV—H.V. MV &E 35 60 I

4.5 Long-duration AC withstand voltage test (ACLD) (Special test) Test date: Nov. 18,2007
Phase to earth test ,Tap position 9b, Frequency 150Hz.

Induced voltage Partial discharge levels (pC)
Tl Phase-to-earth | Duration
ultiple KV) A B &
1.1UmAS3 80 5 min / / /
Uy=1.5UmA3 109.1 5 min / / /
* = e — — |
Ur=1.7UmA/3 123.7 405 / e p— @’3“‘ e 1
5 min <20 g E *-3';3 <40
7 4 T B FL (a7 ¢
10 min <20 '{ 1 Jﬁ: d f_lj-:- (g B
15 min <30 <30 <30
U;=L5Uml\ﬁ 109.1
20 min <20 <30 =<30 |
25 min <20 <30 <30 |
30 min <20 <30 <30
L1UmAS3 80 5 min <30 <30 <30

Note: Um=126kV
Background noise level is 10pC before and after test.
Start voltage:80.0kV  Extinction voltage:72.7kV.

Address: Hushitai Country Xinchengzi District Shenyang Phone: (024) B98T4449 (024) 89702527
Email: ctoclvip. sina com %h/un: Jfwww, ctn. cn Postal code: 110122 Fax: (024)89707949
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4.6 Short-duration AC withstand voltage test(Routine test) Test date: MNov. 13,2007
Test circuit is given in Annex2-b
4.6.1 A phase-to-earth test with single-phase supply
Tap position 5. Frequency150Hz.

Induced voltage Partial discharge levels (pC)
i Phase-to-earth | Duration
ultiple
. (kV) A b <
1.1UmA[3 80 5 min / / /
Up=1.5UmAf3 109.1 5 min / / !
U, 200 40s / / /
Up=1.5UmA/3 109.1 5 min <20 <20 <20
1.1UmA/3 80 5 min <20 <20 <20

Note: Um=126kV

Background noise level is 10pC before and after test.
Start voltage:80.0kV Extinction voltage:72.7kV

4.6.2 A phase-to-phase test with three-phase supply
Tap position 9b, Frequency 150Hz

Induced voltage Rartial-discharge-devels—¢p€ i
: Phase-to-phase | Duration W ]
Multiple A 3 ]
(kV)
1.1Um 138.6 5 min / | |5 AP e % I Ik i £l
. = —
U=1.3Um 163.8 5 min / / /
U, 200 40s / / /
U=1.3Um 163.8 5 min <30 <30 <30
b L.1Um 138.6 5 min <30 <230 <30
Note: Um=126kV Background noise level is 10pC before and after test.
Start voltage:138.6kV Extinction voltage:126kV

4.7 Measurement of no-load loss and current (Routine test) Test date: Nov. 13,2007
Test circuit is given in Annex2-¢

RMS voltage (kV) No-load current No-load loss (kW)
Aeading of mean Reading of RMS voltmeter (A) (%) | Measured value | Corrected value
value voltmeter

1 11 1.94 0.07 30.11 30.11

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

Address: Hushitai Country Xinchengzi District Shenyang Phone: (024) 89874449 (024) 89702527 |
Emil: ctgclvip, sina. com http: //www. ctn.c Postal code: 110122 Fax: (024)89707949 |
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4. 8 Measurement of short—circuit impedance and load loss(Routine test) Test date: Nov. 13,2007
Test circuit is given in Annex2-d

Qil temperature: 15.0°C

. Short-circuit impedance Load loss | Total loss
f"*PP“'*‘d] current ( Each phase) (kW) (kW)
Tap Measured | HV. (M.V.)
Winding | Position voltage impedance (%a) CT::M Ci:;fmd
(H.V.) Uie (kV) (Q) ¢ -
(A) (%) t=75C t=75C t=75C t=75C
[=Ir I=Ir I=Ir I=Ir
- ] 1224 | 513 12.011 56.66 19.35 206.18 236.29
L,IV. 9b 1348 | 514 10.591 45.35 18.74 199,80 229.91
17 1470 | 504 9.220 36.20 18.47 23227 262.38
. 1 1252 | 525 6.227 28.73 9.81 200.01 230.12
w{.v. 9b 133.1 50.7 5.262 22.82 9.43 198.14 228.25
(Tapl
#1508 | 17 4.820 18.45 9.41 235.90 266.01
Hy | 120.0 503 6.713 3230 11.03 207.97 238.08
B rm—
Mv. | 9 [ 1325 | sos | 5708 2526~ '-"j_'ﬁ'i"" ‘Cpiﬁl 233.62
( i X, I =
)y [ e | os07 | sa09 19,94 %10.17 3823 | 29845
I 1207 | 506 7.789 3706: 5 [F Em;f‘ﬂl.ﬂ? 271.18
H.'||.|I'. §* e = il
wl o 9b 134.9 51.4 6.738 28.85 11.92 233.51 263.62
(Tep5
Py 1463 | 502 5.647 22.29 1137 264.32 294,43
1 3904 | 547 1,533 227 6.94 184.19 214.30
M.V,
| 3 382.0 50.9 1.321 2.00 6.73 181.97 212.08
L.V,
5 4223 53.5 1345 .84 6.87 202.60 232.71

Address: Hushitai Country Xinchengzi Distriet Shenyang Phone: (024) B9874449 {024) 89702527

E-mail: ctge@vip. sina. com ﬂ;ﬁm.ctn,m Postal code: 110122 Fax: (024)89707949
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4.9 Test on transformer oil (Routine test) Test date: Mov. 14,2007

tan§ (90°C) Breakdown voltage (kV) Water dissolved in oil (mg/L)
0.0009 64.20 12.41
Gas chromatography (before all the tests) Test date: Nov. 14,2007 1 L/L
H; cO CO, CH,4 CiH; CaH,y C;H, Hydro cardons
0 22.19 190.6 1.01 0 0 0 1.01
Gas chromatography(after insulation tests, before temp.-rise test ) Test date: Mow.16, 2007
B L/L
Hz co CD: CH1 CzHﬁ, CIH.: CIH; H}fdm cardons
0 25.81 2172 1.26 0 0 0 1.26
Gas chromatography (after temp.-rise test, after all the tests ) Test date: Nov. 23,2007 B/L
H, Co CO, CH, CsH, C;Hq CsH; Hydro cardons
0 37.86 245.18 1.88 0 0.1 0 p—8 |

F
4. 10 Leakage test (Routine test) Test date: Oct.27, 2007 c

Test method hppli{e d pressure Duration (h), 1 Rﬂjfﬁmm : Result
kPa) L2\ 3 ) 2
Atmospheric 53 36  —=——"%9 | Noleakageand
pressure damage

4.11 Test on on—load tap-changers(Routine test) Test date: Wov. 16, 2007

Operation test:
a. B complete uperating cycles with the transformer not energized;
b. 1 complete operate cycle with the transformer  is not energized, with 85% of the rated
operation voltage;
c. 1 complete operating cycle with the transformer is energized at rated voltage and rated
frequency at no-load;

d. 10 tap-change operations with =2 steps on either side of the principal tap at rated current.
Auxiliary circuits dielectric test:

2kV (RMS) 1 min separate-source voltage withstand test, passed.

Mdress: Hushitai Country Xinchengzi District Shenyang Phone: (024) 89874449 (024) 89702527
E-mail: ctge@vip. sina. com http: //wwe. ctn. cn Postal code:s 110122 Fax: (024)89707949
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Temperature-rise 15t (Type test Test date: Nov.23,2007

Measure top oil temp.-rise;

The test is conducted by means of short-circuit method, supply power on HV.(Tap 17), M.V.(Tap 5) is
short-circuit, L.V. is open circuit, the test duration is 13h, stability duration is 4h.Specified total loss is
294 43kW, injected total loss of 278.53kW during test.

Measure HV. , M.V, winding temp.-rise:

Supply specified current is 291.6A, injected current of 291.6 to H.V. winding on during test.

Measure L.V, winding temp.-rise:

Supply power on H.V.winding, L.V. is short-circuit, M.V. is open circuit, the test duration is 1h, supply
specified current is 291.6A , injected current of 291.6A.

Measured values

Temperature of Average Ambient Measurement of
Temperature of . . )
Win top il (*C) bottom oil temperature of oil temperature Resistance (£2)
- oi E i s
3 P (C) (C) (C) x10°
® Total | Measured | Total | Measured | Total | Measured | Total Cold Hot Cold
losses current losses current losses current losses R R R
HV. 64.5 37.2 50.9 4858 3935
MV, | 64.7 64.5 37.4 37.2 511 50.9 225 | 140 | 6393 | 5094
LV. 59.9 354 47.7 7.016 5.825
Conclusions of temperature-rise
Top oil temp. —rise (K) 50.6
H.V. 51.6
Winding temp.-rise (K) M.V. 56.7
L.V. 44.3
Tank surface hot spot tem (K) 49.7

Note: The results of top oil temperature rise calculation is the corrected values under total losses.

Address:Hushitai Country Xinchengzi District Shenyang Phone: (024)89874449  (024)80702527
E-mail: i http:/fwww.ctn.cn Postal code:110122 Fax:(024)89707949
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4. Test items and conclusions:
4.1 Measurement of insulation resistance and tan & (Routine test)
Test date: Nowv. 12,2007
Humidity: 35%;: Oil temperature: 14.0°C
Insulation resistance (GQ)
Measurement position Reo Bys Rsoo Mo tan &
Rgoo Ren Ris
HV—M.V, . LV.&E 50.7 21 18.7 1.12 241 0.0022
MY —H.Y. . LV.&E / 15.4 9.65 1.60 ! 0.0022
LV—HV. . MV.&E / 17.6 10.4 1.69 { 0,0021
HV. . MV—L.Y. . E / 23.7 13.6 1.74 { 0.0022
HV. . MV. . LV—E / 27.2 225 1.21 / 0.0022
g 3
Core—E / 193 / / f": "’ > |
. ] N R . i
Clamp—E / 13.8 ! / /e {
|
|
Mdress: Hushitai Country Xinchengzi Distriet Shenyang Phone: ((24)89874449 (024) BOTOR252T
Postal code: 110122 Fax: (024)89707949
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Hot resistance curve

hddress: Hushitai Country Xinchengzi District Shenyang Phone: (024) 89874449 (024} 89702527
E-mafl: ctqelvip. sina. com Wm //www, ctn. cn Postal code: 110122 Fax: (024)89707949

£




CTQC

Test

Report

China National Transformer Quality
Supervision Testing Center

Ma: CTOC/B-07. 644
Total 50 Page 17

Hot resistance curve

il s R R H 1 i :!éiéé 1ﬁ;
H T A{ﬂ} 1EL} :_iI $ ' - iR == T5%
6.607 e
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4. 13 Measurement of sound level(Special test) Test date: Nov.23,2007
4.13.1 Sound power level caleulation under on load current:

S
Calculation equation: L x==39-+18lg S—" =73dB (A)
D
In which: Sr—Rated power 7T3MVA
Sp—Reference power IMVA.

Lwam 73dB (A) , is 13dB lower than guaranteed sound power level limited of 86dB (A) | so on load
current sound level measurements are not appropriate.

4.13.2 Sound pressure level measurement and sound power level calculation

Transformer is energized under rated voltage, the outline is 0.3m away from the principal radiating

surface, there are 24 measurement points, the measurement point interval is 0.92m.The height of oil
tank is 3.6m , the height of measurement points are 1.2m and Z.4m.

Environmental conditions

A f .
Area of the surface h:;:; SE';';d Sound p ff?;i:re Environmental
of the test room ﬁ'?::icn: absorption A d (m) s correction factor
il coe 13
Sv (m') & (m') S (m') K (dB)
2300 0.15 345 0.3 99 33

d—Distance between specified contour and principal radiating surface.

Test results

dB (A)
The average The average =
noise level of noise level | A-weighted surface sound pressure level jups ight€d sound
m background of —_— _— — G H werlevel

= Olpe _ B Ol . o )
Before | After WSFETT"ET R 19 3 K 1. ﬁ'ﬁ‘k‘g pat 10lg. (S/Sg)
PAD it
NN | 459 | 443 60.4 57 a

mm— ] N
Note: Lpap— Uncorrected average A-weighted sound pressure level.Lpao =101g(— z 105 y

Liga— The lower of the two calculated average A-weighted background sound pressure level.
In according to 4.13.1, Ly sx=77dB.

Mdress; Hushitai Country Xinchengzi District Shenyang
E-mnil: ctge@lvip. sina. com hitp: //wesw. ctn.en
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4. 14 Measurement of the harmonics of the no-load current (Special test)  Test date: Nov.23, 2007
Test circuit is given in Annex2-¢
CH--Ua CH--Ub CH--Uc
No. Un(%) Un(kV) PHASE | No. Un(%) Un(kV) PHASE | No. Un(%) Un({kV) FHASE
01 100.0 6.414 359 | 01 100.0 6.333 119 | 01 100.0 6.346 239
g2 0.110 0.007 0s7 | 02 0.121 0.008 16 | 02 0.122 0.008 340
03 0.802 0.051 297 | 03 ©0.177 ©0.011 140 | 03  0.429 0.027 016
g4 0.050 0.003 268 | 04 0.046 0.003 169 | 04 0.098 0.006 179
0s 0.864 0.055 030 | 05 1.004 0.064 288 | 05 1.298 0.082 149
0 0.057 0.004 008 | 08 0.078 0.005 197 | 06 0.055 0.003 122
07 1.003 0.064 013 | 07 0.792 0.050 122 | 07 1.021 0.065 234
08 0.074 0.005 074 | 08 0.061 0.004 212 | 08 0.049 0.003 272
g3 0.149 0.010 028 | 09 0.223 0.014 187 | 09 0.131 0.008 289
10 0.055 0.004 037 | 10 0.044 0.003 207 | 10 0.038 0.002 132
11 0.035 0.002 03s | 1l 0.174 0.011 114 | 11 0.114 0.007 252
12 0.046 0.003 273 | 12 0.055 0.004 078 | 12 0.053 0.003 056
13 0.103 0.007 117 | 13 0.089 0.006 228 | 13 0.172 0.011 334
14 0.048 0.003 198 | 14 0.050 0.003 299 | 14 0.037 0.002 157
15 0.051 0.003 o087 | 15 0.052 0.003 044 | 15 0.055 0.003 115
16 0.054 0.003 190 | 1@ 0.040 0.003 289 | 1le 0.048 0.003 003
17 0.063 0.004 017 | 17 0.089 0.0086 339 | 17 0.045 0.003 185
18 0.045 0.003 197 | 18 0.042 0.003 0go | 18 0.052 0.003 217
15 0.110 0.007 274 | 19 0,042 0.003 234 | 19 0.072 0.005 144
0T 1.610 0.103 Qo0 | OT 1.3886 0.088 goo | ot 1.767 0.112 oo
CH--Ia CH--Ib CH--1Ic
Wo. In(%) In(A) PHASE | No. In(%) In(R) PHASE | No. In(%) In(R) PHASE
61 100.0 1.591 344 | 01 100.0 1.627 075 | 01 100.0 2.255 210
pz 2.332 0.037 gog | 02 2.639 0.043 247 | 02 1.735 0.039 121
03 25.28 0.402 022 | 03 20.03 0.326 | 9.046 0.204 148
p4  1.781 0.028 010 | 04 1.727 0.028 1.394 g.031 244
05 26.48 0.421 091 | 05 22.54 0.387 B 10 g - s e ey
g5 0.151 0.002 037 | 0& 0.264 0.004 0097 4 x 027
07 15.56 0.248 105 | 07 12.18 0.198 12_.45q.£ 328
08 0.640 0.010 182 | 08 0.665 0.011 {J 385 291
Bs 2.359 0.038 133 | 09 2.624 0.043 dﬁﬂrﬁﬁ ; EILE*I
10 0.326 0.005 145 | 10 0.266 0.004 170 033
11 1.456 0.023 254 | 11  3.108 0.051 ™~ . 9_111 0.048 350
12 0.085 0.001 023 | 12 0.064 0.001 | 0.050 0.001 265
13 1.473 0.023 218 | 13 1.060 0.017 | 1.219 0.028 076
1% 0.109 0.002 315 | 14 0.073 0.001 | 0.035 0.001 121
15 0.347 0.006 lee | 15 0.308 0.005 017 | 15 0.143 0.003 289
16 0.0869 0.001 253 | 1 0.083 0.001 049 | 18 0.023 0.001 2156
17 0.144 0.002 346 | 17 0.218 0.004 119 | 17 0.116 0.003 257
18 0.079 0.001 126 | 18 0.046 0.001 295 | 18 0.046 0.001 251
19 0.801 0.010 359 | 19 0.165 0.003 118 | 19 0.369 0.008 202
oIT  40.05 0.637 Qoo | IT 32.99 0.537 QQa | IT 28.79 0.649 000
51 Hushitai Country Xinchengzi District Shenyang Phone: (024)89874449 (024) 89702527

Postal code: 110122 Fax: (024)}89707949
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4. 15 Measurement of zero sequence impedance on three phase transformers(Special test)
Test date: Nov.20, 2007
Test circuit is given in Annex2-f

Connection | Applied voltage | Open circuit | Short circuit Applied | Measured voltage | Impedance
group terminal terminal terminal current (A ) (V) Q)
AR, L .* 133.20 1673.96 37.70
ab,c
ABC—=0
abe Am,Bm,Cm,0m 129.47 072.85 22.54
YNynOd1 1 -
AB.CO / 290.26 178.47 1.84
ab,c
AmBm,Cm—0m
abc ABCO 324.50 119.38 1.10

4 16 Radio interference voltage measurement (Special test)

Test date: Nov.23,2007

. Sample
Attenuation . Measured .
Attenuation factor P ; Radio
I.M eddured Measured far::mr o of measurement Sl Radia Applied interference
requency . resistance A interference
terminal circuit voltage(kV) level
(MHz) network Be (dB) level B=B,+BetBy
m
By (dB) B, (dB) e
A 18.0 18.5 138.6 8414
12 B 22 15.0 5.0 138.6 177.8
C 17.5 19.0 138.6 841.4
Mo apparent discharge.

B30 S RRIEERITG

(024) 89702527
Fax: (024)B9707949
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4.17 Short-circuit withstand test(Special test) Test date: MNov, 15,2007

4.17.1 HLV. —M. V.
4,17. 1. 1Calculated short-circuit current (Reference temperature75°C )

Tap position
Peak value (A) Symmetrical value (A)
H.V. M.V. Multipe (K+/2)
| 5 4616 1810 2,550
9b 3 6087 2387 2.550
17 | 7364 2888 2.550

4. 17. 1. 2 Measurement of short-circuit current
Test circuit is given in Annex2-g

Perform single-phase test, Voltage is applied between one line terminal and the other two line terminal
connected together, supply power on H.V, winding , M.V. is short-circuit, L.V. is open circuit,9 times, Test

waveshapes have no distortion, Test oscillograms are shown in Page 43-45. The percentage of peak value
and symmetrical value is the ratio of applied current to calculated current.

Tap Apply Current measured
posi- | current | Degree Peak value (A) Symmetrical value (A) D:“'I“' Wave serial
tion | terminal (A) (%) (A) (%) t;:;l e
Na| 4675 1013|1741 | 962 | 024 |-B07644-S04-1
Na2 4725 024 | 14 562 nc B07644-504-2
Ne3 4735 102.6 1741 962 | 024 | B07644-504-3
H.V. Eﬁeumncc midasired* b i I
(1 Degree Single-phase reactance va.lzc_ ( i:‘;'ﬂ- Deviation ( %)
| A8 A B c A B c
(5) belr | 360 37.82 36.37 / / /
Nal 36.46 37.82 36.22 -0.11 <0, -0.41
No2 36.41 37.83 36.25 -0.25 <0.1 -0.33
Ne3 36.40 37.84 36.27 -0.27 <0.1 -0.28

Mdress: Hushitai Country Xinchengzi District Shenyang Phone: (024) 89874449 (024) 89702527
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= Current measured
Tap | Apply :

: Peak value (A) Symmetrical value (A) Dura- ,
posi- | current | Degree ; Wave serial
tion terminal (A) (%) (A) (%) I;T No

(1

Nal 5855 96.2 2229 934 0.24 BO7644-505-1
No2 5915 97.2 2229 93.4 0.24 BO7644-505-2
Ne3 5885 96.7 2229 934 0.24 BO7644-505-3

H.V. Reactance measured

(h) Degree Single-phase reactance value ( Q) Deviation ( %)

B-AC

M. V. A B C A B C

(1) before
‘et 24.97 25.46 24.89 / / /
Nel 25.00 25.47 24.80 0.12 <0.1 -0.36
Ne2 25.00 2548 24.77 0.12 <0.1 -0.48
Ne3 25.00 2548 24.76 0.12 <0.1 -0.52

Current measured

Tap | Apply =

: Peak value (A) Symmetrical value (A) Dura- ;
posi- | current | Degree —— Wave serial
tion | terminal (A) (%) (A) (%) & '~_Nrj

Nel 7155 97.2 nzﬁﬂ o2 0.24 QU?544-504-|
e |

Na2 7235 98.2 2120 |- - 942 0.2455 806-2
Na3 7255 98.5 2720 942 0.24 BO7631=806-3

H.V. Reactance measured

(a7 Degree Single-phase reactance value ( Q) Deviation ( %)

C-AB
M.V, A B C A B C
before

(1 1ot 18.31 18.55 18.25 / / /
MNal 18.33 18.56 18.23 0.11 <01 -0.11
Ne2 18.34 18.57 18.21 0.16 0.11 -0.22
Ne3 18.34 18.57 18.21 0.16 0.11 -0.22

The maximum deviation of short-circuit reactance is 0.52%.
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4.17.2 H.V. —L. V.
4.17.2.1Calculated short-circuit current (Reference temperature75°C)

Tap position Peak value (A Symmetrical value (A) Multipe (K‘\ﬁ}
1 3070 1204 2.550
9b 3468 1360 2.550
17 3881 1522 2.550

4.17.2.2 Measurement of short-circuit current
Test circuit is given in Annex2-h

Perform single-phase test, Voltage is applied between one line terminal and the other two line terminal
connected together, supply power on H.V. winding , L.V. is short-circuit, M.V. is open circuit,? times, Test
waveshapes have no distortion, Test oscillograms are shown in Page 46-48.

The percentage of peak value and symmetrical value is the ratio of applied current to calculated current.

Tap Apply Current measured
posi- | current | Degree Peak value (A) Symmetrical value (A) E:;‘::: Wave serial
tion | terminal (A) (%) (A) (%) (s) M
Nal 3055 99.5 1130 93.9 0.24 | B0O7644-801-1
No2 3065 99.8 1130__|93:9—-024"TBO7644-5012
No3 3105 101.1 130 | (939 0.24 \{B97644-5013
Reactance measured 3 i e ) "]
Degree Single-phase reactance value ly}' 3 ) W
] J i i ;J A ,J & ) c ,J A ,T B ) £
ar [ ssse | s 55.55 i " i
Nel 55.67 57.08 55.65 0.23 0.11 0.18
Ne2 55.65 57.09 55.63 0.20 <0.1 0.14
Ne3 55.64 57.10 55.64 0.18 <0.1 0.16

Mdress: Hushitai Country Xinchengzi District Shenyang Phone: (024) 89874449 (024) 89702527
E-mail: ctgolvip. sina. com http: //www. ctn.cn Postal code: 110122 Fax: (024)B9707949
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Current measured |
Tp | Apply eak value (A) ical value CA) | D
posi- | current | Degree Peak value (A Symmetrical value t.l.u-a- Wave serial
tion | terminal (A) (%) (A) (%) ;:]" Ne
Nel 3445 99,3 1290 94.9 0.24 B07644-S02-1
No2 3445 99.3 1290 94.9 0.24 B07644-502-2
Ne3 3435 99,0 1290 94.9 0.24 B07644-802-3
Reactance measured
Degree Single-phase reactance value ( Q) Deviation ( %)
9% | B-AC u
A B o A B C
befare
test 44.60 45.64 44.62 / / !
Nol 44.70 45.61 44,68 0.22 <0.1 0.13 |
Na2 44.68 45.62 44.70 0.18 <0.1 0.18
Na3 44.68 45.62 44.68 0.18 <0.1 0.13 ‘
Current measured
Tap | Apply [ Peak value (A) ical value (A) | D
posi- | current Degree value Symmetrical value Lura- Wave serial
tion terminal (A) (253 (A (%5 T.;u}n No
: |
Nel 4005 103.2 1459 95.9 0.24 B07644-S03-1 L
_.F-—
N2 | 4005 103.2 1459 95.9 0247 | BO7644-503-2 N
No3 4005 104.2 1459 95.9 0.24 %% 3¥7644-5033
. Bt A 2 11 [
Reactance measured 2 |
Degree Single-phase reactance value ( Q) = ~ Deviation (‘}?;]"““- _-
17 | C-AB
A B ¢ A B e
before
et 35.67 36.31 35.70 / / /
Nel 35.78 36.32 35.73 0.31 <0.1 <0.]
No2 35.74 36.37 35.54 0,20 0.17 -0.45
No3 35.77 36.33 35.41 0.28 <0.1 0.81

The maximum deviation of short-circuit reactance is 0.81%.

4.17.3 The out of tank inspection ol

There is no deformation of winding, connection or supporting structures, no traces of electrical discharge -
was found after 8.C.T. . The active part photos taken before and after S.C.T. are shown in Page 4950 . [
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4.17. 4 Repeated routine tests after short-circuit withstand test
4.17.4.1 Measurement of insulation resistance and tand Test date: Nov.16,2007
Humidity: 40%:  Oil temperature: §.00C
Insulation resistance (GQ )
Measurement position Rao/Rys Raga Ry tan &
Reoo Reo Rys
HV—M.Y. . LV.&E 60.8 34.5 30.8 1.12 1.76 0.0026
MY —H.V. . LVE&E 58.3 32.0 30.3 1.06 1.82 0.0023
LV—HYV. . MV.&E { 30.1 18.5 1.63 ! 0.0024
HY. . MV—LV. . E ! 43.8 32.2 1.36 / 0.0022
HY . MV . LV—E ! 40.7 35.1 1.16 ! 0.0023
Core—E ! 23.0 ! f f /
Clamp—E ! 213 ! / / /
.-—-"'""'a-r---“-r‘--—-‘_
| e T o
A=
oS R
SEHREL
——————
——
Address: Hushital Country Xinchengzi District Shenyang Phone: (024) B9874449 (024) 89702527
Postal code: 110122 Fax: (D24)89707949
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4.17.4.2 Measurement of voltage ratio and check of phase displacement Test date: Now. 16,2007
H.V. LY. - Measured deviation (%) Connec-
atio tion
pnz?tii)nn ‘ﬁﬁg}c pnrls"i?un \:U;:?E}E AB/ ab B b CA/ca symbol
I 121.000 11.000 0.02 0.14 0.29
2 119.625 10.875 -0.07 0.05 0.20
3 118.250 10.750 0.00 0.11 0.26
4 116.875 10.625 -0.09 0.02 0.17
5 115.500 10,500 -0.03 0.09 0.24
6 114.125 10.375 -0.02 -0.01 0.15
7 112.750 10.250 -0.05 0.06 0.22
8 111.375 10.125 -0.14 -0.03 0.13
9a, 9b, 9¢ 110.000 / 11 10.000 -0.07 0.04 0.20 YiNd1]
10 108.625 9.875 -0.17 -0.06 0.10
11 107.250 9.750 -0.09 0.01 0.18
12 105.875 9.625 -0.20 (.09 0.08
13 104.500 9.500 -0.12 -0.02 0.15
14 103.125 9.375 -0.23 -0.12 0.05
15 101.750 9.250 .14 -0.05 0.13
16 100.375 9.125 025t 0.04
17 99.000 9.000 | -0,18 (-0.08 0.11
M.V, L.V. i Measured deyiatianséfa):. Connec-
Tap Voltage Tap | Voltage o Amﬂh_lgh_ B “_': ""l"’“' w_.ﬂgﬂu
position (kV) position | (kV) symbol
1 40.425 3.675 -0.25 -0.22 -0.23
2 39.463 3.588 -0.16 -0.14 -0.14
3 38.500 / 11 3.500 -0.07 -0.04 -0.04 ynd11
4 37.538 3.413 0.03 0.06 0.06
5 36.575 3.325 0.13 0.16 0.16

Address: Hushitai Country Xinchengzi District Shenyang Phone: (024)89874449 (024) 89702527
E-mail: ctgcBvip. sina. cm{ http: ,-’fww ctn. en Postal code: 110122 Fax: (024)89707949
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4.17.4.3 Measurement of winding resistance Test date: MNov.16,2007
Oil temperature: 8.0°C
Measured values ( Q)
Winding Tap position A—=0 B~0 C~0 U"bﬂl?ﬁr}mﬂﬁs
Am—~0Om Bm—~—0Om Cm~0Om
a—b b~c¢ c—a

1 03793 0.3802 0.3820 0.71

2 03719 0.3726 0.3744 0.67

3 0.3657 0.3661 0.3679 0.60

4 0.3583 0.3589 0.3606 0.64

5 0.3520 0.3527 0.3542 0.62

6 0.3447 0.3454 0.3468 0.61

7 0.3383 0.3388 0.3404 0.62

8 0.3310 0.3317 0.3331 0.63

H.V. 9a, 9b, 9c 0.3237 0.3241 0.3249 0.37

10 0.3320 0.3324 0.3338 0.54

11 0.3383 0.3387 0.3401 0.53

12 0.3456 0.3461 0.3476 0.58

13 03520 0.3526 03540 | 057

14 0.3591 03598 | 036Mm 0.64

15 0.3657 Eﬂjﬁﬁi s h.zﬁa ' 0.60

16 0.3728 D3736. - (| 2 AT 0.67

17 03796 03802 | 03839 " 0.60

1 0.04888 0.04905 0.04941 1.08

2 0.04726 0.04730 0.04768 0.89

M.V. 3 0.04517 0.04516 0.04534 0.40

q 0.04719 0.04736 0.04773 1.14

5 0.04907 0.04922 0.04960 1.08

L.V. / 0.005642 0.005644 0.005680 0.67

Address: Hushital Country Xinchengzi District Shenyang Phone: (024) 89874449 (024} 89702527
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4.17.4.4 Separate-source AC withsiand voltage test
Humidity: 30%; Ambient temperature: 11.5°C; Oil temperature: 11.5'C; Atmospheric pressure: 101.0kPa

Test date; Nowv. 22, 2007

Position Applied voltage (kV) Duration (s) Results
H.V.neutral—M. V.. LV.&E 140 60

M.V.neutral—H.V.. L.V.&E 85 60 Passed
LV~—HV. M.V &E 35 60

4.17.4.5.1

4.17.4.5 Short-duration AC withstand voltage test
A phase-to-earth test with single-phase supply
Tap position 5. Frequency150Hz.

Test date: Nov. 20,2007

Induced voltage Partial discharge levels (pC)
i Phase-to-earth Duration
witpie
p CEXS A B e
1.1UmA3 80 5 min / / /
Uy=1.5UmA/3 109.1 5 min / / !
U, 200 40s / / /
Uy=1.5UmA[3 109.1 5 min <20 <30 <20
1.1UmA[3 80 5 min <20 <20 <20

Note: Um=126kV

Start voltage:80.0kV

Background noise level is 10pC before and after test.
Extinction voltage:72.7kV

4.17.4.5.2 A phase-to-phase test with three-phase supply

'|

=

Tap position 9b, Frequency 150Hz. |
Induced voltage
Phase-to-phase Duration
Multiple A B C
(kV)
1.1Um 138.6 5 min / / /
U=1.3Um 1638 5 min f ! / _]
U, 200 40s / / /
L=1.3Um 163.8 5 min <30 <30 =20
1.1Um 138.6 5 min <20 =220 <20
Note: Um=126kV Background noise level is 10pC before and after test.
Start voltage:138.6kV Extinction voltage:126kV
Address: Hushitai Country Xinchengzi District Shenyang Phone: (024) 89874449 (024) 89702527
Postal code: 110122 Fax: (024)89707949
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4.17.4.6 Measurement of no-load loss and current Test date: Nov. 20,2007

RMS voltage (kV) Mo-load current MNo-load loss (kW)
ti?:;nfu?{mﬂf:p Reading of RMS voltmeter (A) (%) | Measured value Corrected value
11 11 1.925 0.07 29.84 29.84

Note: The reading tolerance between RMS value voltmeter and mean value voltmeter is less than 3%,

4.17.4.7 Measurement of short-circuit impedance and load loss ~ Test date: Nov. 13,2007
Oil temperature: 29.0°C

. Short-circuit impedance Load loss Total loss
hppllec:cumnl ( Each phase ) (kW) (kW)
Tap Measured | HV. (M.V.)
Winding | Position voltage impedance (%) Cirrfcted Ctlrrf:ted
(H.V.) e (kV) (n) e i
(A) (%) t=75C t=75C 1=75C =75C
I=lr I=Ir I=ir I=Ir
HV 1 122.6 51.4 12.038 56.69 19.36 204.58 234.42
L.lv, 9b 134.1 51.2 10.545 45.38 18.75 198.83 228.67
17 147.2 50.5 9.236 16.22 18.48 231.05 260.89
H.V.
h{ v 17 151.0 51.8 4,831 18.47 9.42 235.41 265.25
(Tapl)
I 121.6 51.0 6.806 32.33 1104 eet—==20667 | 236151
H.V. e ol :
i | TOL | =
i | 1323 | 504 | 579 2531 GOA 02:36 232.20
(Tap3 '
@3) 17 147.3 50.5 5.094 1995 . L. ‘ﬂ%ﬁ‘ Lgr? 20 267.04
EaEar o —
HII“ 1 1206 | 506 | 7.794 37— | 239.16 269.00
MV,
(Tap$) 17 146.3 50.2 5.654 2231 11.38 262.29 292.13
M.V.
I 3 386.1 51.5 1.335 2.00 6.76 181.76 211.60
L.V.

Address: Hushitai Country Xinchengzi District Shenyang Phone: (024)89874449 (024) 89702527
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4,17.4.8 Test on transformer oil

Test date: Wov, 16,2007

tanG (90°C)

Breakdown voltage (kV)

Water dissolved in oil (mg/L)

0.0010 64.13 12.46

Gas chromatography see 4.9

4.17.4.9 Test on on-load tap-changers Test date: Nowv. 16, 2007

Operation test:
a. 8 complete operating cycles with the transformer not energized;
b. 1 complete operate cycle with the transformer  is not energized, with 85% of the rated
operation voltage;
¢. | complete operating cycle with the transformer is energized at rated voltage and rated
frequency at no-load;
d. 10 tap-change operations with =2 steps on either side of the principal tap at rated current.
Auxiliary circuits dielectric test:

ZkV (RMS) 1 min separate-source voltage withstand test, passed.

O —

CTQ
SRR E
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4,18 Lightning impulse test (Routine test, type test) Test date: MNov.21,2007 I
Test circuit is given in Annex2-i '

Humidity: 28%; Ambient temperature: 11.0°C; Atmospheric press: 102.2kPa

Test items and voltage:

Rated withstand voltage (kV)
Tested terminals Tap position
Full wave Chopped wave
A, B, C 480 530 ASb: B:17: C:
8] 325 / 1
Am, Bm, Cm 200 220 k!
Om 200 / 3
abec 75 85 !
Test sequence:
Line terminal:

One reduced negative polarity full wave impulse;

One rated negative polarity full wave impulse;

One reduced negative polarity chopped wave impulse; c I Q G

Two rated negative polarity chopped wave impulse; s ks
i ' i [ FBERSEEE tidaat |

Two rated negative polarity full wave impulse. LD e S I

Neutral: ! = 1

One reduced negative polarity full wave impulse;
Three rated negative polarity full wave impulse;

T1:Front time; T2:Time to half value; Te:Time to chopping;
k:Factor of over crossing;  Up:Peak voltage.

Address: Hushitai Country Xinchengzi District Shenyang Phone: (024) 89874449 (024) 89702527
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Tested termina. A

Test polarity. Negative
CH1.Voltage records

CH2. Neutral current records

LA (Lightning lmpulse Yoliags)

Whdak (Lighta)
Tl=1. 43us T2=50, %us

[#E0aen: vy

ik Phawg 4 Tapping 9

oy lmpalse Yo tage)

Dp=246. 28

5. Dus

fDiw

(B07644-La1)

HELnEy PR EE oo

Ti=1. 42us T2=50. Sug Up=4%4, 9ky
#iE: Phage & Tapping 9 (BOTE44-102)

li‘.l('q.tll‘ul‘.'l!‘h'\lt O\25. Dus/Djy

RELAZEy lﬂ#l’fi‘e.'rl"mr.'l

[ LR e T (Choppad Lightning
Ti=1. 25us Te=3. T5un [-0% Up=267, BV
Fik: Phage 4 Tappiag 9 (BOT644-L03)

Impulge Yoltage)

o & (\CRINCET): T 1. Oun/Diy

H¥

LA T T (Chopped Li

Ti=1. ¥ax Te=1, béus L=3% Up=538. 30y
&k Phage A Tupping 9 (BOTa44-Loq)

Ehtning lapuise Yoltage)

NELAZ gy Bz

ICTHe)

’ F e &k (Choppod Lights

Ti=l. 30us Tomd. Baug by

LT Lightning Tmpuige Yoltuge)
Ti=1, 42as TI=51. Dug Up=482, 3kv
&ik: Phage Tapping 9 (BOT644-L0g)

ME (\CHI\CAz)- \10, 0\ZS, gug

fDiw

RERAEg PR

& (ETOC)

NEXTagg g Itiﬂl"?»':lr‘r:-cr

L C e

e

it Phage o Tapping S (R07644-La5)
ﬂ?

TI=51. Sug  fpey

#i: Phago 4 Tapping 9 (BOT644-La7)

—_— ]
T (Lightning Impugq Yoltage)
Ti=1. 43ug

78, Ik

HEtng

l oA (\CAIVCHT): Vg, O\2S. Bua/Diw

APEWES ¢ fCTRC)

—
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Tested terminal; B
Test polarity: Negative
CH]'VGIMEE records FheilLightaing Inpulee Yolinge)
CH?2. Neutral current records Ti=l.2Tur  T21=4%, 0un Up=240, 9kY

&ik: Phase B Tapplag 17 (BOTG44-L0K)

BELSBAF RN &S F-2(CTOC)
o B (\CHI\CH2): \10. 0\25. Ous/Div

detM(Lightning lepule Yoliage) &£ 8 (Chopped Lighining Impulse Yoltsge)
Ti=1.32us  TI=49. Dux Up=484. 0KV Tl=1.28es Te=d. b5un [=13% Dp=16&. 2kV
&ii: Phase B Tapping 17 (BOT&44-L09) #ik: Fhase B Tapping 17 (BOT644-L10)

IR

BELE DA RS (10 ‘ . L™ et iﬁ *:q- & (CTo0)
o B (\CHINCAZ): \10, 0125, Oue/Div o B O\CHDACHZN: N1 0AD, Bus/Div

# &8k (Chopped Lightning Ispulee Yol tage) Te ik opped Lightaing Iui],u; ¥ AL
Ti=1.2Rus To=d4. 61us [=1K% Up=531. BEV Ti=1.17 i Te=5. [lus E=16% Up=535. BkV S i
&ii: Fhase B Tepping 17 (BOT644-L11) #ik: Phave B-Tapplag 17 (B07644-112)

HELAEN &84 icTon) NELASE#F0NEEd-iCTOo)

o B O\CHINCED) : \1, 0\, Dun/Div “I (NEHLACEZD : N0, 0L Bued/Divw

T H(Lightalng lmpulee Yoltage) F i (Lightning Tmpulse Yoltsge)
Tl=1. J0wn T2=49. bus Up=4ET. 2kV Tl=1. Y0un T2=49. lus Up=477. 4V

&ik: Phase B Tepping 17 (BOTG44-L13) &ii: Phave B Tappiog 17 (BOTE44-L14)

B S RERERRE == o

LRSS P88 K 37 LByl NFELRERFEEEEF-£(CTRC)

o B (\CHI\CRZ): \10. 0\25. Ous/Div o & (\CHI\CH2}: \10. 0\25. Dun/Div

Address: Hushitai Country Xinchengzi District Shenyang Phone: (024)89874449 (024) 89702527
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Tested terminal: C

Test polarity: MNegative
CHI1.Voltage records

CH2. Neutral current records

Fh4d (Lightaing Impulee Voltage)
Ti=1.28us T2=54.bur Up=141. 0kY

&it: Phawe C Tapping 1 (BOTE44-L15)

&

MRS AR (CTO0)

o & (\CHINCE2) : \10. 0\25. Ous/Div

det (Lightaing lmpulee Yoltage)
Ti=l.2Tas T2-55.0us  Up=480, 2KV
&it: Fhase C Tapping 1 (BOTEA4-LIE)

& £ BN (Chopped Lighining Impulse Yolisge)
Tl=1.2Tua Te=5. 5éus [=15% Up=1&4. 9kY
&ii: Phase C Tapping | (BOTE44-LIT)

R EEE ARk - oTO0)

\ NE2AE M‘& & (CTRC)
ol ' 8 ]

o B (\CRINCHZ): V18, 0025, Dun/Div

o & (\GHIACHZ) : V1. 0ND. Ous/Div

i
T i | %
:h ¥ e

& ® @ik (Choppod Lightning Impules Yolisge)
Tl=1.18us Tc=4. J4us E=16% Up=534, BEV
&it: Phase C Tappiog 1 (BO7&44-L1E)

Tha ' =

ped Lighining [mpulse Vol
Ti=1.28 E‘.—Hu =16 u.-:y_._m.....-————"""—_

&it: Phiwe C Tapping-t THTE44-119)

WMWW

MELLEERFENEERTF-=I(CT0

RELASH ¥ ENE&®RT-LICTHO

#F B (\CHINCAZ): N1, 0\]. Dus/Div

o A (\CHINCHI}: \1. O\, Dus/Diw

Fh4d (Lightaing [mpulse Yoltage)
Ti=1. 32us T2=55.0us Dp=4B3 2LV
&ik: Phase C Tapping 1 (BO7&44-L20)

Fefik Lightaing lmpulue Yoliage)
Ti=1. 30wy T2=33. lus Up=4E3. 0KV
&id: Phave C Tapping 1 (BOT644-121)

ﬂ:lﬂﬂh:;:lln.!
N1 afBi);

'—“'.WH“_‘N__—__-______________________J-

HNELASHEPEAEEFLiCTOO

OB A |
(= EE Y L

_""‘uv\'_\__\_ﬁ‘x_____-_-—________________,_._l-

HELRESFENERY-LICTOO

# & (\CHI\CHI): \10. 8\25. Dus/Div

o B (\CHI\CHZ}: \10. 0\25. Dun/Dlv —

Address: Hushitai Country Xinchengzi District Shenyang
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Tested terminal: O  Test polarity: Negative CHI.

Voltage records  CH2. Neutral current records

Fe Lk Lighining Impulsen Yoltage)
Ti=6.93un  TI=d44. Bus  Up=167. 9KV
&ik: Phaso 0 Tupping 1 (BOTE44-1L22)

Fotd (Lightning lmpulse Yoltage)
Ti=% 12us  TI=d6. Jun Dp=313. 5k¥
&k Phass 0 Tapping 1 (ROTE44-L23)

AR

AERLENFRY (cTgc)

-

ey

BELEASE FRYBE = 1CTHC)

M & (\CHINCEZ) :\S. 0010, Dus/Div

M & (\CHINCH2) : \5. 0\10. Dus/Div

Atk (Lighining Iepalse Yoltage)
Ti=0.3Tax  T2=db. lur Up=328. OkY
&ik: Phawo 0 Tapplog | (BOTE44-L24)

Fetik Lightaing lmpulse Vol iage)
Ti=%. 10us TI=45. Tus Up=3125. 2xV
&ik: Phave 0 Tapping 1 (BOTa44-L25)

L T T
= H]

Wfiwh: a0a 8

.'-"‘-N..-r'f‘-_

__r\'/“\,”‘—h\___‘__“_-_-—.__________“

N
HELLEN#HAM B+ (Teo) BELAESFRYEE&-=icTo0)
| ¥ & (\CHINCHZ): \5, 0\10. bus/Diy Bl Iul.nﬁ:m::-:u.nu.n-.rn:. A
—— ""rl
- ~TQC |
.1 .
: Ve AT, 4
T - - ¥ ~
s R B i ~ 1
ie I

——
-\_-"—"._-d_-_
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Tested terminal: Am
Test polarity: Negative ‘

CH1.Voltage records dh4dLightning lepulee Yoltage)

CH2. Neutral current records Ti=l.48us T2=54. %us Up~100. kY
&ii: Phase Am Topping 3 (BRTE44-L16)

mg: [T
CHIE FWie: 20 B

Ex iasasedsess

WELASHEFOLH&ET<(CTO0
o B (\CHI\CHZY: \10. 0410, Ous/Div

Eht A (Lightalng lmpulee Voltage) W %8 (Chopped Lighining lepulse Yoltsge)
Ti=1. 48ws  T21=54.%ux  Up=200. 4V n-# B0us Te=d. Jéus [-16% Up=110. 5k¥
dii: Phase Am Tapping 3 (ROT644-L17) Phase Am Tapping 3 (BOTE44-L18)
T SRR

U - pEmn

*
A T b
L/_ —

R _—

HAEEAEM LW EEf-=(CTo0 BB A e R (CTO0)
ot B (\ERINCHZY: \10, 0010, Pua/Div | ®F & (\CHINCRZY: V1. 0AL, Due/Div A ’ !
{

F & Ak (Chopped Lightning lmpulso Voltsge) ® & Ak (Chopped Lightaing lepulse: “"‘ﬁ o o
Ti=0. 7Tus Te=4. Slun E=18% Op=210. 2KV Ti=0.77us Toed Wéus L=15% Up=220. KRV =
&il: Phese Am Tepping 3 (BOTE44-L19) &ii: Fhaso A Tapping 3 (DT E44 -1 J0). e

B oty thace U a :Hf-l

M 'FM

et

WELAER FET&EE+-=(CTOC) WEZA BN FEWEE -4 CTO0
B O\CHINCED) : \1. 0\ 0. Dun/Div o B OVCHINCHZ) : V1. OVL. Dun/Div
W g (Lightning Tmpulue Yoltage) Aol Lightaing Tmpulse Yoltage)
Ti=l. S0us  T2=35. Jus Up=199. 9kY Ti=l.4Tus TI=5%. Jus Up=19E. 9kV
#it: Phase Am Tepplog 3 (BO7T644-L310 &ii: Fhase Am Tepping 1 (BOT644-132)
M E A R EAR

TN e e

HECESHE ¥ ETERT <TI0 MELASEFEY S+ -uiCTH0)
ot (\CHI\CH2}: 410. 0\10. Oue/Div ot B (\CRINCH2): \10, 0\10. Dus/Dlv

Address: Hushitai Country Xinchengzi District Shenyvang Phone: (024) 89874449 (024) 89702527
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Tested terminal: Bm

Test polarity: Negative
CHI1.Voltage records

CH2. Neutral current records

Fo 4 Lighining [mpuloe Yoliange)
Ti=l. 4Bus TI=35. Pus UOp=101. 2%V
&ik: Phase B Tepplag ) (BOT&44-133)

AELAEBRFENEET-LICTH)

o B (VCHINCH2) - V10, 0010, Gun/Div

T4k (Lightaing Impulee Yoltage)
Ti=1.48us T2=55. Tus Up=200. 6kV
dit: Phase Ba Tappiang 3 (BOTGE44-L34)

& & & (Chopped Lighinlng Impulse Yoliage)
Tl=0, T5uen Te=4. Jéus E=18% Op=111. 4%V
&ik: Phase Bm Tapplog 3 (BOTE44-135)

F IIII..-

rvw/-’._’_/_,_’——#

B BRSRRREREREEEECCS

RN R L T

£ T i) B
| afmis):

——

# & (\CHINCEZ): \10. N1, Dus/Div

o & (vl

m#trmﬁuuﬂmr & (CTOC)
\CH2): N1, AL Dus/Div

Fe AR (Chopped Lightaing lepulse Yoltsge)
Tl-l TTus Te=4. 5520 [=1E% Up=211. 9kV
Fhase Be Tapping 3 (BOTS44-L34)

i
Ti=0, Tin

&id: Phaje B Tapplog 3 (BOT&44-LIT)

A A
ightning lmpuise Yoltage) _I.E.'E- T e !
N T L ————

jJ EOEATOON

WERASHF B e & Ty

RBELEEA ¥ RH&E TS CTR0)

| B (\CHICAD) : \1, 001, Bus/Div

o & (VCHINVCHD) = AL 0AL. Qun/Biw

T4 (Lightning [mpuise Yoltage)
Ti=1.50us T2=55. Jus Up=201. OKY¥
#it: Phase Be Tappiog 3 (BOTE44-13K)

Hei i Lighining Impulee Yolinge)
Ti=l.48us T2=55.4us Up=200. 4k¥
&ik: Phase Bm Tapplng 3 (DOTE44-139)

—

BELAREE§ LS o omoc)

l:n O AT
uu:; N

HELATE ¥ LEEEY-2ICTHO

o B (\CHI\CH2): \10. 8410, Dua/Div

# A (\CHI\CHZ}: \10. 0\10. Ows/DIv
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Tested terminal: Cm

Test polarity: Negative
CHI.Voltage records

CH2. Neutral current records

Ebddkilightning lepulae Yoliage)
Tl=1.45ss TI=35. lus Up=101. 7KV

&ii: Phase Ce Tepping 3 (BOT644-LAR)

RELAER ¥ 0¥EEF-2(CTOC

o B (CRIVCHIY: V10, 0% 10. Ous/Div

T4k (Lightning [mpulss Yoliage)
Tl=1.48ms TI=35. dux Up=19%E TV

#ii: Phase Ca Tapping 3 (BOTG44-LA1)

CEI| &fmieh; 240, 8

T R T

W F R R T

& & &3k (Chopped Lighining lmpulse Voltage)

&ik: Phave Ca Tapping 3 (BOT6E44-L42)

ilﬁﬂﬁﬂll:\ll’. oML, Oun/Div

Tl=0, TTus Te=3 42un E=16% Up=108. 9KV
Eﬂmgf:u

#F el (Chopped Lightning Impulee Voltage)
Ti=8, T5us Te=3. 15us E=18% Up=214. DKV
&il: Phase Ca Tepping 3 (BOTG44-L43)

HEZAES FAMEE < (CTYO)

B arm: tae

i

R e SRR R

BMELALAES ¥ EHEE-2(CTO0)

M & (\CHINCEZ) : V1. 0A). Due/Div

o & (\CHIVCHZ): W1, 0AL. Qus/Div

deedLighining lmpulse Yoliage)
Ti=l.4Bun TI=55. Jus Hp=100, 0¥
&ik: Phase Ca Tapping 3 (BOTHA4-L4S)

etk (Lighining Ilspulee Yoliage)
Ti=l, 4Tus T2=55. Jus Up=199, BKV
&ii: Phase Ca Tapping 3 (BOTE44-L46)

=L
(= IR LY

EESeRaRRRat

¥ LD B2 (TR0

N CESSEPEESURRRNESH

ik
:It L “l.-

e EamanamaEfacE

HEXASRFENEET-< (eTge)

# K (\CRIAVCHDY : V10, 0010, Dun/Div

ot B (\CHI\CHI): \10, 010, Ous/Div

Adress: Hushitai Country Xinchengzi District Shenyang
http: h’m etn.cn

F-mail: ctge@vip. sina. com

(024) 89702527
Fax: (024)B9707949

Phone: (024)89874449
Postal code: 110122




CTQC

China National Transformer Quality Ne: CTQC/B-07. 644
Test  Report i :
Supervision Testing Center Total 50 Page 39

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

EFhidk(Lightning lmpulse Yoltage)
Ti=3. 0%us T2=47.buz Up=99. LY
&ii: Phage Om Tappiog 3 (BOT644-L4T)

#FesdLighining lapulee Yolisge)
Ti=), 0Bug TI=47. 50 Up=199. 1LV
&ii: Phase Om Tapping 3 (BOTE44-LAE)

~WMJfHFf#,HﬁﬂT—Lfﬂjfﬁﬁ,jﬁﬁz

. MELAEN ¥ UGB (CT00 0E 25 B A b (0700
§ (\CHI\CHZ):\10. 010, Ous/Div T ®F B (\CRINCHZ) : V10, 0N10, Pus/Div

o4l (Lightning Iepulee Yoltage)
Ti=3. 0Tus TI=47. bun Up=175. TkY
&iL: Phave Om Tapping 3 (BO7S44-L4%}

Hhi (Lightaing lmpulee Yoltaged
Ti=3, 0Tun T2=47. Bus Up=19%. TkV

dii: Phase Om Tapping 3 (BOTE44-L50)
#m“"“hfrﬂffﬂfﬂ_ﬂﬁﬁg
&
MERESEF R RS oTen HELESMFANEEY S (CTO0
o & (\CHINCHZ) : \10, 0410, Dus/Div

o & (\CHINCHZ) : \10. 0010, Dus/Div

———

CTQC
I Lt L
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Tested terminal: a
Test polarity: Negative

CHI.VI:IHH.EE records F 4 (Lightning lmpulae Yoltage)

CH2. Neutral current records Ti=h 93 Ta~ié.Ous Up=3T. 7KV
&ii: Phawe o (BOTEA4-L51) 1

BRSO
of & (\CHINCEZ): V10, 0V5. Dus/Biv

etk (Lighining lmpulse Voliage) & & &k (Chopped Lighining Impulse Yoliuge)
Ti=0, ERun TI=db. Bux Up=Td. TkY Ti=0. 67us Te=4. bus [=T% Dp=41. 4kV
&ii: Phane u  (BOTEA4-L5D) &ik: Phase n  (BOTE44-L33)

MR EAEE F RN -2 CTon NF’.-“I!!’H‘HR*?-H-UH
#F B (\CHINCAD) S \T0, 0NS, Ous/Div PG ,
& &AW (Chopped Lightaing Impulse Yoltage) ok ( ped LIﬂillGﬂIETﬂi& G
Tl=8. 70ur Te=3 Jus K=4% (Up=Bé. 0kV Ti=0, #0un =1, Tus E=10% Up=Eé. 4kY
- A Tk
Fik: Phass o (BOTEA4-L54) &ik: Phase _—qul 1 'ﬁ* =S g adse |l
| S 7 P s =T A G
HELLER FEY&EE ¥ (CTOC) HETLABHE §EYEE &4 CTOC) 1
# B (\CHINCHZ): \1. AL, Dua/Div o B (\CRINCHZ)Y: VL. 0\1. Cun/Biv
A4l (Lightning lepulae Yoltage) o4l Lightaing Impulse Yoltage)
Tl=0, #lus  TI=4f Tux Up=T5 KV Ti=0, 90us T2=4b. Bun Dp=75. 4kV
i Phase & (BOTE44-L54) &id: Phane v (BOTE44-LST)
0 armin: T T AR

RELERES & B 8- T MRS F At - (CTo)
o & (\CHINCHI) : \10. 05, Ous/Div o & (\CRINCHZN: \10. OAS. Oua/Div
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Tested terminal; b
Test polarity: MNegative
CH1.Voltage records & ik (Lightaing lepulee Yoltage)
CH2. Neutral current records Ti=0.90us TI=45, 0us Up=38. 3k¥

drik: Phase b (BOTE44-L35E)

Y 204, 7
= o-E A

=

—

CRS % ¥ 8 5§ 32 4 Eedsg g
o & (\CHINCEZ) 2 V10, 0S5, Oua/Divw

Fhid (Lighining lmpulse Vollage) F Mk (Chopped Lighining lmpulee Yolisge)
Ti=0, 92us  TI=45. 2us Up=T75. TkY Ti=0. 90us Te=l %us [=10%  Up=43. 9kY
&it: Phase b (BOTE44-159) &il: Phase b (BOTE44-LED)
_L////”’_”Lm
" T
e —— Fﬁg.
£
CER TS VRS T e \ Muﬂif 2 (CTOC)
# & (\CHINCHI): V10, 015, Dus/Div o & (\CHIVCHD): \L. ibiv. i L
i o o g
L
WMk (Chopped Lighining Impulee Voltsge) de mulu Iu-h- Yoltage) R i
Ti=0, 9Jus To=).Tus E=9% Up=R7. 3KV Ti=0.ETu HHI-CJ ThY
fil: Phase b (BOTE44-LEL) & e b (BO7644-LET)
: = fnﬂ:“.r
TN ]
18 \/V/ 1 W
'L-.-—H\H
RELAEEFHYER*-2(CTQO WELASE ¥ EHBE - (CTC)
R (\CHINCHD) : \1. 0. Ous/Div o B (\CHINCAZ): \1. 0\1, Dus/Div
o4 (Lightalog lapulae Voltage) oM (Lightning Impulne Yoltage)
TI=0. 92us  T2=46, Jus  Up=T5. SkY Ti=0, 92us T2=45. Rug Up=T4. FkY
&id: Phase b (BOTE44-L63) &ii: Phane b (BOTE44-Léd)
ﬁrﬂ 5::,'.1' mrﬂ‘l{:;:ll.l
e LI =l R *
HELAZHEFH®EE =T HESLAES ¥ 0488+ (CTOC)
o B (\CRINCHDY : V10, 875, Ous/Div #f B (\CHI\CA2): \10. 0\5. Dus/Div
|
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Tested terminal: ¢
Test polarity: Negative
CHI1.Voltage records
EhitkiLightning lmpulse Yoltago)

CH2. Neutral current records TI=0.90us TI-44. Tus Up=38. 5kV '
&ik: Phave ¢ (BOTEA4-LES) |
ﬁlFl'ﬂ'll- NN 1

LY ]

—L//‘"’-*
BN R =

(PSS FF TS S4B
#f & (\CHINVCRZ) : W10, BAS. Dun/Div

Feil(Lightaing Iepulee Yoltage) Fe BN (Chopped Lighiniag lapulse Yoltage)
Ti=0.92us  TI=46, bus Up=T74. JKV Ti=0, 93us Te=) fon E=10% Up=4]. 5k¥
&it: Phane c  (BOTE44-Lés) &ik: Phase ¢ (ROTE44-L6T)
TR il a0, | CHl Ym0, T
H inh: 148, B

e

——'ﬁ " W
L —
— - ___,_._._-l

WA 100 e — m':'nﬁugl“’ehum
of & (\CHI\CHIT: \10, 0\5, Dus/Div B (\CRIVCET: N1 m - »
\ j Wi =
A& (Chopped Lightning Impulse Yoliage) % &AM (Chopped Lightaing lmpulse Voltsge) ;
Ti=0, 90us To=3.dus [E=10% Up=87. &kY Ti=0. —Te=di fun | 1._“| ‘Dp=B6, 2KV l
#ik: Phase c  (BOTE44-LEN) Sit: Pnke ¢ - (MT644- uﬂ \ = ) —

| E— Y

HELAER FEY &8 -2 CTO0 BELABS§ LY EEY-Li0TH
o B (\CHINCED) : V1. 0\ L. Bua/Div o & (VCHINVENZ): V1. 0\L. Ous/Biv
»f
®dd-ak (Lightning Impulse Yoltage) ko Lightning lepulse Yoltlage)
Ti=0 ¥0us TI=46. Sus Up=Td. Ji¥ Tl=0, 90un  TI=df. dan  Up=T4, 4EV
&it: Phage o (BOTE44-LTDY &ii: Phase ¢ (DOTE44-LTI)
T, SR

HELASARUA RS+ (CTO0 RPN (T
o & (\CHI\CHZ): \10. 0\S. Ous/Div o & (\CRINCHY): \10. 0\5. Oun/Div
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