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MATERIAL DATA

Manufacturer

Type

Serial number

Rated power

Rated voltage

Rated current

Rated frequency

Number of phases

Tapping range

Number of steps/ tapping step
Vector group

Cooling method

Temperature class of insulation
Insulation levels

Short-circuit impedance calculated
To 180 MVA.

Total assembled mass

TEST OBJECT IDENTIFICATION

70855023-TDT 08-66575A

Hangzhou Qiantang River Electric Group Co., Ltd
(Hangzhou Qiandian Power Transmission and
Transformation Equipment Co., Ltd.)
SFPSZ11-180000/220

085008001

180/180/90 MVA

220/121,00/10,5 kV
472,38/858,87/4948,72 A

50 Hz

3

+10%, -10%
17/ 2.5%
YnynOd11
ODAF

A

h.v. terminal
h.v. neutral
m.v.terminal
m.v. neutral
l.v. terminal

h.v.-m.v.
h.v.-l.v.

m.v.-l.v.

206000 kg

LI/LIC/ AC — 950/1050/395 kV

LI/AC - 400/200 kV
LI/LIC/ AC — 480/530/200 kV
LI/AC - 250/95 kV

LI/LIC/AC — 75/85/35 kV

14,0 % at 75°C

: 24,0% at75°C

9,0 % at 75°C

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 STI.CTQC report, nr. CTQC/B-08.404.
The STI.CTQC test report regarding tests, oscillogrammes, curves, lists of test equipments,
test circuits and manufacturer drawings are enclosed in this report as annex |.
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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
f 2 SHORT-CIRCUIT TEST S IEC 60076-5

3 REPEAT OF ROUTINE TESTS, SPECIAL- AND TYPE TESTS

3.1 Measurement of insulation resistances, S IEC 60076-1 10.1
absorption ratio and tan & and capacitance.
3.2  Measurement of winding resistance R IEC 60076-1 10.2
3.3  Measurement of voltage ratio and check of R IEC 60076-1 10.3
voltage vector relationship |
3.4  Separate source AC withstand voltage test R IEC 60076-3 5,11 |I
| 3.5  Measurement of load loss and R IEC 60076-1 10.4 I
short-circuit impedance ‘l'
, 3.6  Measurement of no-load loss and current R IEC 60076-1 10.5 |
3.7  Lightning impulse test (including chopped R, S IEC60076-3 13, 14
on the tail)
= 3.8  Switching impulse withstand test R IEC60076-3 15
| 3.9  Short-duration AC withstand voltage test S IEC 60076-3 5,12 \
3.10 Long-duration AC withstand voltage test R IEC 60076-3 5,12
and currents.
' 3.11 Tests on transformer oil
3.12 Inspection of the active part S IEC 60076-5 4.2

' 7R =routine test T =type test S = special test
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PERSONS ATTENDING THE TEST
Mr Chen Kui STI.CTQC
Mr Tian Wenge STI.CTQC
Mr Wang Maosong STI.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 STI, 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 were 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 manufacturer without
attendance of KEMA.

The laboratory did the ratio-, resistance-, insulation resistance-, and short circuit impedances
measurements before the short-circuit test, also without attendance of KEMA.

For comparison reason the test results of the manufacturer 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 60076-5. The transformer is of
category 3.

Calculations of the short-circuit current were made with a short-circuit rating of 18000 MVA
and a system voltage of 220 kV.

The short-circuit test was carried out in two parts. First part was between the h.v. and I.v.
windings in the extreme- and rated tap positions. Second part was between the h.v. and m.v.
windings, in the extreme- and rated tap positions.
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The test was performed according to the single-phase method. The power supply was not
sufficient for the method described in the IEC. The purchaser and the manufacturer agreed
upon the use of single-phase power supply between the line terminal and the neutral.

The non-tested h.v. terminals were connected together.

The secondary phase windings were shorted.

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
STI.CTQC report, see annex |, pages 15 up to 18 and 40 up to 45.

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 and 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.

3.2 Measurement of winding resistance

The measurement was carried out in accordance with IEC 60076-1 clause 10.2.
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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 of the h.v. and
m.v. and Lv. windings are represented in annex B.

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 between h.v. and m.v. windings,
between h.v. and I.v. windings in tap position 9 and between m.v. and L.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 C.

Results

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

3.4 Separate source AC withstand voltage test

The tests were carried in accordance with IEC 60076-3 clause 11.
The h.v. winding was tested with 200 kV, 50 Hz for 1 minute. The m.v. winding was tested
with 95 kV, 50 Hz for 1 minute. The l.v. winding was tested with 35 kV, 50 Hz for 1 minute.

Results

Values of the applied voltages are higher than the IEC standard.
No collapse of the test voltages occurred.

g_
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3.5 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 and
three combinations were measured.

Between h.v. and m.v. windings in tapping positions 1, 9, 17 with the m.v. winding short-
circuited.

Between the h.v. and L.v. windings in tapping 1, 9, 17 with the l.v. winding short-circuited.
Between the m.v. and the |.v. windings with the L.v. winding short-citcuited.

The measuring results were recalculated to 75 °C and are represented in annex D.

Results

The measured values were within the specified tolerance.

3.6 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 L.v. side with rated
voltage.

The results in comparison with the specified values are represented in annex E.

Results

The measured values were within the specified tolerance.

3.7 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 were:

For the h.v. winding 950 kV and 1050 kV for the chopped impulse.

For the m.v. winding 480 kV and 530 kV for the chopped impulse.

For the L.v. winding 75 kV and 85 kV for the chopped impulse.

The 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.
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The neutrals were tested without chopped waves and were 400 kV for the h.v. winding and
250 kV for the m.v. winding.

The front-, chop- and half times for the first impulses per phase are presented in annex F.
The results are represented in the STI.CTQC report, see annex |, pages 28 up to 39.

Results

The values of the voltages are higher than the IEC standard.
The transformer passed the test successfully.

3.8 Switching impulse voltage test

For the h.v. terminals the test voltage specified was 750 kV for the full wave. The tests were
carried out in tap positions 1 for each of the phases A, B and C.

The wave shape was within the requirements of the standard.

The front-, chop- and half times for the first impulses per phase are presented in annex F.
The result is presented in annex A and the records are presented in annex |, pages 24 up to
27.

Result

The results do not give rise to remarks.

3.9 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 rated withstand voltage was induced between one h.v./m.v.
terminal and earth. The single-phase source was applied between two phases of the I.v.
winding.

In the phase-to-phase test the rated withstand voltage was induced between the h.v./m.v.
terminals. The three-phase source was applied to the three l.v. terminals.

The tapping position of the transformer was tap number 1.

The voltage levels were:

h.v. winding Um = 252 kV, U1 = 395 kV.

m.v. winding Um = 126 kV, U1 = 200 kV.

These levels are higher than the IEC levels as noted in table 2.
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The rated withstand voltage levels, their durations and their PD levels are represented in
annex G.

Results

The values of the voltages are higher than the IEC standard.
The partial discharge levels were within the acceptance levels.

3.10 Long-duration AC withstand voltage test

This tests with non-uniformly insulated h.v. windings was carried out according IEC 60076-3,
clause 12.4 and carried out as three single phase tests.

The voltage source was applied to two terminals of the .v. winding. The neutral points of the
h.v.and m.v. winding were earthed. The tapping position was 1.

The rated withstand voltages, their durations and their PD levels, are given in annex H.

Results

The measured values are within the acceptance levels.

3.11 Test on transformer oil

The transformer oil was checked upon breakdown voltage and tan & at 90 °C and water
dissolved in oil. Further a gas chromatography was carried out.

Results

Breakdown voltage was 66,2 kV, while requirement was higher than 40 kV.
Tan & was 0.0009 while requirement was less than 0.01.

Water content was 11,7 mg/l, while requirement is less than 20 mg/!.

No gas development could be detected.

3.12 Inspection of the active part

The transformer was untanked and the active part was inspected.

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

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

Results

The transformer complies with IEC 60076-5, sub-clause 4.2.7.
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INSULATION RESISTANCES, ABSORPTION RATIO AND

Insulation resistance, capacitance and power factor before SCT at 37 °C and 50%

humidity

Combination R15 (GQ) | R60 (GQ) R600 (GQ) CN (pF) Tan 6 (%)
h.v. = m.v., L.v., tank 14,17 15,87 29,7 15800 0,23
m.v. — h.v,, L.v., tank 14,65 15,79 39,8 21040 0,24
l.v. = h.v., m.v., tank 9,19 14,48 35,0 26310 0,25
h.v./ m.v. - Lv,, tank 15,75 17,8 17740 0,28
h.v., m.v., l.v. — tank 10,48 16,29 26800 0,28

Insulation resistance, capacitance and power factor after SCT at 29 °C and 52%

humidity

Combination R15 (GQ) | R60 (GQ) | R600 (GQ) CN (pF) Tan &
h.v. —m.v,, L.v., tank 6,63 9,10 18,2 15700 0,18
m.v. — h.v,, L.v., tank 4,14 4,62 6,61 21160 0,21
l.v. = h.v., m.v., tank 4,23 5,60 9,82 26520 0,24
h.v./ m.v. = Lv., tank 3,30 3,93 18030 0,21
h.v., m.v., L.v. — tank 2,21 2,68 27290 0,24
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ANNEX B WINDING RESISTANCE MEASUREMENT

Transformer number: 085008001

Winding Tap Measured values before/ after short circuit test
position | T-ambient before : 37.0 °C/ T-ambient after: 29,0 °C
A-0 B-0 C-0
1 0,3725/ 0,3559 0,3746/ 0,3575 0,3738/ 0,3570
2 0,3669/ 0,3503 0,3688/ 0,3520 0,3682/0,3517
3 0,3611/0,3448 0,3631/0,3464 0,3624/ 0,3461
4 0,3559/ 0,3394 0,3576/ 0,3412 0,3569/ 3409
5 0,3498/ 0,3339 0,3517/0,3356 0,3511/ 00,3352
6 0,3443/ 0,3287 0,3461/ 0,3303 0,3456/ 0,3301
h.v. (Q) 7 0,3387/ 0,3232 0,3404/ 0,3249 0,3394/ 0,3244
8 0,3331/0,3180 0,3349/ 0,3196 0,3342/0,3193
9 0,3262/0,3116 0,3274/0,3128 0,3267/ 0,3124
10 0,3336/ 0,3185 0,3353/ 0,3197 0,3349/ 0,3191
11 0,3394/ 0,3241 0,3407/0,3250 0,3402/ 0,3246
12 0,3453/ 0,3294 0,3462/ 0,3304 0,3460/ 0,3301
13 0,3505/ 0,3348 0,3518/ 0,3358 0,3516/ 0,3353
14 0,3561/ 0,3401 0,3574/ 0,3413 0,3575/ 0,3409
15 0,3616/ 0,3455 0,3632/ 0,3467 0,3633/ 0,3463
16 0,3672/ 0,3510 0,3688/ 0,3521 0,3689/ 0,3518
17 0,3728/0,3565 0,3746/ 0,3576 0,3744/ 0,3572
m.v. (mQ) Am-0m Bm-0m Cm-0m
/ 84,24/ 80,58 84,19/ 80,55 84,34/ 80,67
l.v. (mQ) / a-b b-c c-a
/ 1,9454/ 1,86 1,9414/ 1,862 1,9578/ 1,872
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ANNEX C MEASUREMENT OF VOLTAGE RATIO
Transformer number: 085008001

Measurement of voltage ratio

Tap h.v. ling/ Calculated Measured value before/ after SCT
position m.v. line Ratio AB/AmBm BC/BmCm CA/CmAM

kV/kV
117 242,00/121,00 2,000 -0,01/-0,09 | -0,07/-0,10 | 0,05/-0,09
2/17 239,25/121,00 1,977 0,01/-0,08 -0,06/ -0,08 0,07/ -0,07
3/17 236,50/121,00 1,955 0,01/-0,06 | -0,03/-0,06 | 0,07/-0,07
417 233,75/121,00 1,932 0,04/-0,03 | -0,02/-0,04 | 0,10/-0,05
5117 231,00/121,00 1,909 0,04/ -0,02 -0,01/0,03 0,10/ -0,02
6/17 228,25/121,00 1,886 0,06/ -0,01 0,01/-0,01 0,12/ 0,00
77 225,50/121,00 1,864 0,08/ 0,00 0,01/ 0,00 0,14/ 0,01
8/17 222,75/121,00 1,841 0,09/ 0,02 0,04/ 0,01 0,15/ 0,02
917 220,00/121,00 1,818 0,12/ 0,04 0,06/ 0,04 0,17/ 0,05
10/17 217,25/121,00 1,795 0,14/ 0,06 0,07/ 0,05 0,18/ 0,06
1117 214,50/121,00 1,773 0,16/ 0,09 0,10/ 0,07 0,21/0,07
12/17 211,75/121,00 1,750 0,18/ 0,12 0,12/ 0,11 0,23/0,10
13/17 209,00/121,00 1,727 0,20/ 0,13 0,14/0,12 0,25/ 0,12
14/17 206,25/121,00 1,705 0,22/ 0,15 0,16/ 0,15 0,27/0,14
15/17 203,50/121,00 1,682 0,25/0,18 0,19/0,18 0,29/0,18
16/17 200,75/121,00 1,659 0,27/ 0,20 0,22/ 0,20 0,32/ 0,20
1717 198,00/121,00 1,636 0,29/ 0,22 0,23/ 0,22 0,35/ 0,22
Tap m.v. line / L.v. AmBm/ab BmCm/bm CmAm/ca
position line (kV/ kV)
121,00/10,50 11,524 0,17/0,13 0,13/0,13 0,19/0,13

Tap h.v. line/ l.v. line AB/ab BC/bc CAl/ca
position (kV/kV)

917 220,00/10,50 20,952 0,28/ 0,20 0,19/0,19 0,19/0,13
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ANNEX D RESISTANCES, JOULE-LOSS, SHORT-CIRCUIT LOSS
AND IMPEDANCES H.V/M.V.

Transformer number: 085008001

Resistances, Joule-loss, short-circuit loss and impedances h.v/m.v.

Tap position 1 9 17

Ratio in tap (kV ) 242/121 220/121 198/121

Rated currents in tap (A). 429,4/858,9 472,4/858,9 524,9/858,9
Before SCT After SCT

Tap changer position 1 9 17 1 9 17

Average resistance at 75 °C h.v. 0,8517 | 0,7448 | 0,8524 | 0,8411 | 0,7361 | 0,8418

Average resistance at 75 °C |.v. 0,192 0,190

Joule-losses at 75 °C (kW) 448,1 | 461,8 | 564,7 | 4419 | 455,6 | 557,2

Joule-losses at T-measure (kW) 3924 | 3924 | 4946 | 375,8 | 387,4 | 4739

Short-circuit losses measured at| 479,3 | 482,4 | 572,2 | 457,0 | 456,6 | 540,1

36,5 °C BSCT/ 28,0 °C ASCT

Eddy-current losses at T-measure 86,9 77,9 77,6 81,2 69,3 66,8
Eddy-current losses at T-75 °C 76,1 68,2 68,0 69,5 59,2 56,9
Short-circuit losses at 75 °C 524,2 | 530,0 | 632,7 | 511,3 | 5148 | 614,1
Guaranteed losses (kW) - 550 - - 550
Tolerance - 0% - - 0% -
Short-circuit impedances (%) 1420 | 13,6 | 13,57 | 14,18 | 13,60 | 13,56
Guaranteed values (%) - 14,0 - - 14,0 -

Tolerance - +7,5% - - + 7,5% E
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Resistances, Joule-loss, short-circuit loss and impedances h.v/ l.v.

Tap position 1 9 17

Ratio in tap (kV ) 242/10,5 220/10,5 198/10,5

Rated currents in tap (A). 429,4/4948,7 472,4/4948,7 524,9/4948,7
Before SCT After SCT

Tap changer position 1 9 17 1 9 17

Average resistance at 75 °C h.v. 0,8517 | 0,7448 | 0,8524 | 0,8411 | 0,7361 | 0,8418

Average resistance at 75 °C |.v. 2,22 mQ 2,20 mQ

Joule-losses at 75 °C (kW) 140,5 | 143,9 | 169,6 | 138,6 | 141,9 | 167,2

Joule-losses at T-measure (kW) 123,0 | 126,0 | 1486 | 1178 | 120,8 | 142,3

Short-circuit losses measured at| 172,1 172,3 | 193,9 | 167,1 166,5 186,5
18.0 °C BSCT/ 15.5 °C ASCT

Eddy-current losses at T-measure 49,1 46,3 45,3 49,3 45,8 44,3

Eddy-current losses at T-75 °C 43,0 40,5 39,7 42,0 39,1 37,8
Short-circuit losses at 75 °C 183,5 | 1844 | 209,3 | 180,6 | 181,0 | 205,0
Guaranteed losses (kW) - 550 - - 550 -

A Tolerance - 0% - - 0%
Short-circuit impedances (%) 25,00 | 24,48 | 24,51 | 25,04 | 24,47 | 24,45
Guaranteed values (%) - 24.0 24.0
Tolerance - +7,5% +7,5%

Short-circuit impedance m.v./ L.v.

Before SCT After SCT
Short-circuit impedances (%) 8,94 8,96
Guaranteed values (%) 9,0 9,0
Tolerance +10,0% +10,0%
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ANNEX E

MEASUREMENT OF NO-LOAD LOSS AND CURRENT

Transformer number: 085008001

No-load loss and no-load current before short circuit test
U/ Un (%) RMS Average Average Average | Measured | Corrected
voltage voltage current current loss loss
(kV) (kV) (A) (%) (kW) (kW)
100 10,50 10,75 6,71 0.07* 102,2 102,3*
No-load loss and no-load current after short circuit test
U/ Un (%) RMS Average Average Average | Measured | Corrected
voltage voltage current current loss loss
(kV) (kV) (A) (%) (kW) (kW)
100 10,50 10,63 6,61 0,07 99,91 98,67

*Maximum loss and maximum current at rated voltage: 110 kW, 0.2%.
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ANNEX F SWITCHING IMPULSE VOLTAGE TEST

Transformer number: 085008001

Lightning impuise test

Winding Terminal BIL/ Chopped Tap Wave shape (us) Polarity
(kVp) POsition | eront tail/ chopped
h.v A 942,0/ 1045,6 9 1,45/ 47,9/ 3,31 -
B 942,5/ 1044,8 17 1,42/ 44,6/ 3,60 -
C 922,9/ 1039,2 1 1,40/ 51,2/ 4,16
m.v Am 489,1/ 526,7 - 1,48/ 41,5/ 3,56 -
Bm 482,4/ 529,6 - 1,48/ 42,5/ 3,89 -
Cm 485,0/ 535,5 - 1,50/ 41,4/ 3,11 -
l.v. a 76,2/ 84,7 - 1,15/ 44,2/ 3,40 .
b 75,2/ 84,4 - 1,13/ 45,1/ 3,46
c 75,1/ 85,0 - 1,12/ 44,9/ 3,82 -
h.v. neutral 0] 400,9/ - 1 6,05/ 47,4/ - -
m.v. neutral Om 251,7/ - - 2,57/ 56,7/ - -
Switching impuise test
Winding Terminal | BIL (kVp) Tap Wave shape (us) Polarity
Position | Erony T > 90%/ T to 0
h.v. 743 1 191/ 287/ > 1000 -
B 747,9 1 201/ 290/ > 1000 -
C 753,3 1 195/ 274/ > 1000 -
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ANNEX G SHORT DURATION AC WITHSTAND VOLTAGE TEST

AFTER SCT

Transformer number: 085008001

Phase to earth test, tap position 1, frequency 150 Hz

| Induced voltage Time Partial discharge levels (pC) — BST/ AST
x Um Voltage h.v/m.v. A/ Am B/ Bm C/Cm Limits
1.1 UmA3 160/ 80kV 5 min. - - - -
1.5UmA3 218/ 109 kV 5 min. - . - -
U1 395/ 200 kV 40s - - - -
1.5 UmA3 218/ 109 kV 5 min. <30/<40 <30/<50 | <B80/<50 | 500
1.1 UmA/3 160/ 80kV 5 min. <30/<40 | <30/<50 | <30/<40 | 100

Phase to phase test, tap position 1, frequency 150 Hz

Induced voltage Time Partial discharge levels (pC) — BST/ AST
x Um Voltage A/Am B/Bm C/Cm Limits
1.1 Um 277,2/ 138,6 kV 5 min. - - - -
1.3 Um 327,6/ 163,8 kV 5 min. - -

U1 395/ 200kV 40s - - - -
1.3 Um 327,6/ 163,8 kV 5 min. <50/<60 <50/<60 | <50/<60 | 300
1.1 Um 277,2/ 138,6 kV 5 min. <40/<50 <40/<50 | <40/<50 100

Background level was less than 25 pC before and after test.
Um is 252 kV (IEC=245 kV) for h.v and 126 kV (IEC=123 kV) for m.v.
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ANNEX H LONG DURATION AC WITHSTAND VOLTAGE TEST

Transformer number: 085008001

After short circuit test
Phase to earth test, tap position 1, frequency 100 Hz
Duration Patial discharge levels (pC)
x.Um Voltage h.v. / m.v. A/ Am B/ Bm C/Cm Limits
1.1 UmA3 160/ 80KV 5 min - -
1.5 UmA3 218/ 109 kV 5 min - - -
1.7 UmA3 247/ 124 kV 40's . t -
5 min. <20/<60 | <30/<50 <40/<50
10 min. <20/<60 | <30/<50 <40/<50
1.5 UmA3 218/ 109 kV 15 min. <20/<60 | <30/<50 | <40/<50
20 min. | <20/<60 | <30/<40 | <40/<50 | 500
25 min. <20/<60 | <30/<40 <40/<50
30 min. <20/<60 | <30/<40 | <40/<50
1.1 UmA/3 160/ 80 kV 5 min <20/<50 | <30/<40 | <30/<50 | 100
Background level before and after the test was 16 pC. Um is 252 kV (IEC=245 kV) for h.v.
and 126 kV (IEC=123 kV) for m.v.
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CTQC

China National Transformer Quality Supervision Testing Center

Test  Report
Ne: CTQC/B-08. 404 Total 47 Page 1
Test object
i SFPSZ11-180000/220
Festiobject Power transformer type
name
Brand /

HANGZHOU QIANTANG RIVER

ELECTRIC
Entrusted by Km(.i of Trust testing
testing
Manufac Y
icer Sampling date May 17,2008

o I

Qiantang River Electric
Science & Technology
Address Industrial Zone, Serial Ne 0850080001
Xiaoshan District,
Hangzhou, China

S
IEC60076-1:2000 S:u::":te? 2 by
IEC60076-3:2000 ey

Standard Test items
S 1EC60076-5:2000 "';’l"age_tes‘. e
FocHnical cottract Short-circuit withstand test
Lightning impulse test.

The test results of routine test, short-duration AC withstand=veltage test,
short-circuit withstand test, lightning impulse test of SFR§ B ()

in accordance with standards and technical contract red
passed the above tests.

Results

Period of validity 5 years
KEMA T&D TESTING SERVICES INSPECTORS:
Mr. G.]J. Veldscholten

%hecked by: Compiled by: }/I
Statement : 1.Tesfing is i spécia) seal.

2. Testing report is irvalid without compiler, checker and approver’s signature.

3.Please inform GTQC in time after received the testing report if you have some disagreement
to the testing report.

4.Testing or witnessing only apply to sample

5. Copying testing certificate or testing report is forbidden without written permission
from CTQC (expect for copying all the testing report).

Approved by:

Address: Hushitai Country Xinchengzi District Shenvang Phone: (024)89874449 (024) 89702527
E-mail: ctge@vip. sina. com http: //www. ctn. cn Postal code: 110122 Fax: (024)89707949
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Test Report China National Transformer Quality Ne: CTQC/B-08. 404
Supervision Testing Center Total 47 Page 2
Test results
Specified values Measured values
Ne Test items Standard Sl
tan :
: AR Before S.C.T. After S.C.T. sions
( Technical contract )
Measurement of e .
. . Providing insulation
insulation R
1 resistance and (s ’ See 4.1 See 4.13.3.1 /
ot Providing absorption
i )
(Routine test) wlo(Ra/Ris) & Ao
Measurement of | The tolerances of voltage HV.~L.V.: HV~L.V.:
voltage ratio ratio : +0.5% 0.19%~0.28% 0.19%~0.20%
and check oF H.V.—~M.V.: H.V.—~M.V.:
2 0.06%~0.17% 0.04%~0.05% Passed
 Phase M.V.~L.V.: M.V.~L.V.:
displacement | Connection symbol: 0.13%~0.19% 0.13%
(Routine test) | YNynOd11 YNynOdl11 YNynOdl11
Measurement of
indi s £big
3 wnong | Froviikg vindiag See 4.3 See 4.13.3.3 /
resistance resistance ( Q)
(Routine test)
Sz%mt_::?m;e H.V. neutral: 200kV: 60s 200kV: 60s 200kV;: 60s
w
4 SENE | MLV, neutral:  95kV; 60s 95kV;  60s 95kV;  60s Passed
voltage test LV: 35kV: 60s
(Routine fest) Vet ; 35kV;  60s 35kV;  60s
Phase to earth test i
Ui=1.7Um/A\3  (kV) 247 247
Duration (s): 120 (f/D) 60 40
H.V. M.V. H.V. M.V.
Long-duration | j,=1 5Um/A[3 (kV) 218 109 218 109
s | ACwithstand | pyration(min): 30 30 30 30 30 Basced
voltage test PD<500pC <40 ré#oz_h 7 S e o ﬂ.“wh
(Routine test) H.V. W ARV MW |
1L.1UmM/A3  (kV) 160 0 Yeteo 80+
Duration(min): 5 5 = 22 5 e == i=] . L
PD<100pC <30 K30 1<30" <50 =i
Frequency (Hz): >50 100 150
Address: Hushitai Country Xinchengzi District Shenyang Phone: (024) 89874449 (024) 89702527

Postal code: 110122 Fax: (024)89707949

E-mail: ctqc@vip. sina. com http: //www.ctn.en
A /M/
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China National Transformer Quali Ne: CTQC/B-08. 404
Test  Report % : Cnaligy
Supervision Testing Center Total 47 Page 3
Specified values Measured values Conclu-
Ne Test items
Standards ; :
(Technical contract) Before S.C.T. After S.C.T. slons

A phase-to-earth test with single-phase supply

HV. MV HV. MV
Uy (kV): 395 395 200 395 200
Duration (s): 120 (f,f) 60 60 40 40
HV. MV HV. M.V
Ur=1.5Um/A3  (kV) 218 110.3 218 109
Duration(min): 5 5 5 5 5
PD<500pC <50 <40 <30 <50
HV. M.V HV. MV
L1UmM/A3  (kV) 160  80.9 160 80
Duration(min): 5 5 5 5 >
Short-duration | pD<100pC <40 <40 <30 <50
ACwithstand | prequency (Hz): >50 100 150

6 voltage test Passed

(Routine test, | /* Phase-to-phase test with three-phase supply

Special test) H.V. M.V. H.V. M.V.
Uy (kV): 395 395 200 395 200
Duration (s): 120 (f,f) 60 60 40 40
HV. MV HV. MV
U,=13Um (kV) 328 164 3276 1638
Duration(min): 5 5 5 5 5
PD<300pC <50 <35 <50 <60
HV. MV HV. MV
1.1Um (kV) 277 138 2712 1386
Duration(min): 5 5 5 5 5
PD< (70) pC <20 <35 <40 <50
Frequency (Hz): >S50 100 LR e T “‘
Measurement E g B | |
;| ofno-load loss | 1% 0.15 +30% | 0.07 | 0.07°" 1 Passed !
and current | Py (kW): (110.00) 102.20 | 11 2 9867 wir e i w1k by 2200
(Routine test) | A C A R b AR PP |
t: 75°C b il it
Z%:
M:ﬁ;’i:“f:ﬂ:t"f HV. ~LV: (4 +7.5%) | 24.48 24.47
8 | impedanceand | FY: ~MVi (14 +7.5%) | 13.60 13.60 St
oadloss | MVLV (9 410%) | 8.94 8.96
(Routine test) i
Py (kW): (<550.00) 530.00 514.80
P (KW): (<660.00) 632.20 613.47

Address: Hushitai Country Xinchengzi District Shenyang Phone: (024)89874449 (024) 89702527
E-mail: ctqc@vip. sina. com http: //www. ctn. en Postal code: 110122 Fax: (024)89707949
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Tast Re port China National Transformer Quality No: CTQC/B-08. 404
Supervision Testing Center Total 47 Page 4
" Faci Hionta Specified values Measured values anc]u—
Standards (Technical contract) Before S.C.T. After S.C.T. sions
Breakdown voltage (kV): =40 | 63.8 66.20
Test on trans. | 1218 (90C): <0.01 0.00042 0.0009
9 W Water dissolved in oil (mg/L): Pasied
; <20 5.1 11.70
ARG ) Providing gas chromatography Providing gas Providing gas
chromatography | chromatography
Applied pressure (kPa): 50 50
10 (Lé%atﬁ?r%::::tt) Duration Ch): 72 72 Passed
No leakage and damage No leakage and damage
Test on on-load ; .
11 tap-changers | According to standard Comply with Comply with Passed
(Routine test) standard standard
' Replace by
P ep
1 imsp\z};;h::agve Switching impulse wave (kV): short-duration 742.5~753 3 Passed
5 750  £3% AC withstand ’ "
(Routine test)
- voltage test )
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
13 withstand test after S.C.T.<2% H.V-M.V.: 0.30% Passed
(Special test) H.V.-L.V.: 0.35%
The untanking inspection shows No apparent defects
no apparent defects
| Successfully repeat routine test Passed ) J
Full wave Chopped wave | Full wave Chopped wave
Lichining H.V. (kV): 950 1050 +3% | 922.9~9558 1039.2~1052.4
. 10 kv): 400 / 3% |400.2~400.9 /
14 |mpu]se test 1 Poreit
(Routine test, | M.V. (kV): 480 530 +£3% | 474.7—489.1 526.7~535.5
type test) O (kV): 250 [/ +3% |248.0~252.1 /
LV.(kV): 75 85 3% | 74.4r°76: 2w 84.4~85.0
Annex 1: Rating plate and outline photo (1 page totally ) [ AN m e
Annex 2: Test circuits (7 pages totally ) B‘i | J' ¥V . |
Annex 3: Transformer drawings (12 pages totally ) fass . - ; . {
Nel Nameplate 8QB.868.5008 | 5770 g e |
Ne2  Outline dimensions 1QB.710.5008 L £ f
Ne3  Transportation drawing  1QB.710.5008YS
Ne4  Connection diagram 6QB.076.5008
Ne5 H.V.lead 5QB.516.5008.1
Ne6 MV.&L.V.lead 5QB.516.5008.2
Ne7  Core assemble  5QB.640.5008
Ne8  Active body insulation  5QB.700.5008
N9  H.V.winding  6QB.600.5008.1
Ne 10 M.V. winding 6QB.600,5008.2
Ne 11 L.V.winding 6QB.600.5008.3
Ne12  H.V.tap winding 6QB.600.5008.4
Annex 4: List of instruments and meters used (6 pages totally )

Address: Hushitai Country Xinchengzi District Shenyang Phone: (024)89874449 (024) 89702527
110122 Fax: (024)89707949

E-mail: (.ch@vm sina. com@ ttp: //www, ctn. cn Postal code:
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Test  Report

1. Test object parameters

Rated power: 180000 kVA

Rated voltage: 220/121/10.5 kV

Rated current: 472.4/858.9/4948.7 A
Rated frequency: 50 Hz

Number of phases: 3

Tap range: (220+8x1.25%) /121/10.5 kV
Connection symbol: YNynOd11

Cooling method:  ODAF

Temperature class of insulation: A

Insulation level: h.v. line terminal SI/LI/AC 750/950/395 kV
h.v. neutral LI/AC 400/200 kV
m.v line terminal LI/AC 480/200 kV
m.v. neutral LI/AC 250/95 kV
L.v. line terminal LI/AC 75/35kV

2. Sample condition description

(1) Sample exterior construction and major dimensions( length, width, height) are in compliance with
drawing. Measured values: length is 9810mm, width is 5857mm, height is 7661 mm.

(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.

3. Standards

IEC60076-1:2000 {Power transformers Part1: Generaﬁ)u
[EC60076-3:2000 {Power transformers Part3: lnsu!ation levels, dlelectno tesis and external

—— em— e =

clearances in air) & AR

[EC60076-5:2000 {Power transformers Part5: Ability ;;0 _\&ith&fan_d short _circuit)S i

Technical contract

Address: Hushitai Country Xinchengzi District Shenyang Phone: (024)89874449 (024) 89702527
E-mail: ctgc@vip. sina. com http: //www. ctn.cn Postal code: 110122 Fax; (024)89707949
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Test  Report

4. Test items and conclusions:

4.1 Measurement of insulation resistance and tan 6 (Routine test)
Test date: May 23,2008

Humidity: 50%; Oil temperature: 37.0°C

Insulation resistance (G Q)
Measurement position Reo/Rys Reoo /Rep tan &
Réoo Reo Rys
HV—M.V. . LV.&E 29.7 15.87 14.17 1.11 1.87 0.0023
MV. —H.V. . L.V&E 39.8 15.79 14.65 1.07 2.52 0.0024
LV—H.V. . M\V.&E 35.0 14.48 9.19 1.57 242 0.0025
EEVE s MV—LV. + E 27.8 17.80 15.75 1.12 1.56 0.0028
HV MV . EVY—E 26.1 16.29 10.48 155 1.60 ‘0.0028
Core—E =25 / / /
Clamp—E >25 / / /

Address: Hushitai Country Xinchengzi Distriet Shenyang Phone: (024)89874449 (024) 89702527
E-mail: ctge@vip Wp: //www. ctn. cn Postal code: 110122 Fax: (024)89707949

fvip. sina, com
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4.2 Measurement of voltage ratio and
Test date: May 23,2008

check of phase displacement (Routine test)

H.V. L.V. e Measured deviation (%) Cengec:
atio tion
pozifon \Eokli?%e po:i?i)on \Eoiit\?%e Al Eh S CAlca symbol
| 242.000 23.048 0.15 0.05 0.11
) 239.250 22.786 0.16 0.07 0.13
3 236.500 22.524 0.18 0.09 0.15
4 233.750 22.262 0.20 0.11 0.15
5 231.000 22.000 0.21 0.12 0.18
6 228.250 21.738 0.23 0.14 0.19
7 225.500 21.476 0.24 0.15 0.21
8 222,750 21.214 0.26 0.18 0.22
9a, 9h, 9c 220.000 / 10.5 20.952 0.28 0.19 0.24 YNdI11
10 217.250 20.690 0.30 0.21 0.26
11 214.500 20.429 0.32 0.23 0.27
12 211.750 | 20.167 0.34 0.24 0.30
13 209.000 19.905 0.35 0.27 0.32
14 206.250 19.643 0.38 0.30 0.34
15 203.500 19.381 0.39 0.32 0.37
16 200.750 19.119 0.43 0.34 0.38
17 198.000 18.857 0.45 0.37 0.41
_ .P n B ] |
W | WY
Address: Hushitai Country Xinchengzi District Shenyang Phone: (024)89874449 (024) 89702527

E-mail: ctqc@vip. sina. com http: //www. ctn. cn Postal code: 110122

/ﬂ-"

Fax: (024)89707949
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H.V. M.V. Measured deviation (%) Connec-
Ratio tion
pofi‘i’on \E"lit@g)e pc’:;*i’on \?1?\?%6 AB/AmBm | BC/BmCm | CA/CmAm | gonbo)
1 242.000 2.000 -0.01 -0.07 0.05
2 239.250 1.977 0.01 -0.06 0.07
3 236.500 1.955 0.01 -0.03 0.07
4 233.750 1.932 0.04 -0.02 0.10
5 231.000 1.909 0.04 -0.01 0.10
6 228.250 1.886 0.06 0.01 0.12
7 225.500 1.864 0.08 0.01 0.14
8 222.750 1.841 0.09 0.04 0.15
9a, 9b, 9¢ 220.000 / 121 1.818 0.12 0.06 0.17 YNyn0
10 217.250 1.795 0.14 0.07 0.18
1 214.500 1.773 0.16 0.10 0.21
12 | 211750 1.750 0.18 0.12 0.23
13 209.000 1.727 0.20 0.14 0.25
14 206.250 1.705 0.22 0.16 0.27
15 203.500 1.682 0.25 0.19 0.29
16 200.750 1.659 0.27 0.22 0.32
17 198.000 1.636 0.29 0.23 0.35
M.V. L.V. Measured deviation (%) Connec-
. Ratio tion
poli?{m \Eollt\?%e po?:?on V(Olltva%e Amer’ab BmCm/be CmAmica symbol
/ 121 / 105 | 11.524 0.1‘? 043 o 315) | ynodii]
e o |
Address: Hushitai Country Xinchengzi District Shenyang  Phone: (024)89874449  (024)89702527
E-mail: ctqe@vip. sina. com http: //www.ctn. cn Postal code: 110122 Fax: (024)89707949
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China National Transformer Quality

Test
Supervision Testing Center

Report

4.3 Measurement of winding resistance (Routine test) Test date: May 23,2008

Oil temperature: 37.0°C

Measured values ( Q)
Winding Tap position A~O B~0 F C~0 Unbal;::;edness
Am~Om Bm~Om Cm~Om
a~b b~c c~a

I 0.3725 03746 | 03738 0.56

0.3669 0.3688 0.3682 0.52

0.3611 0.3631 0.3624 0.55
0.3559 0.3576 0.3569 " oas |

0.3498 0.3517 0.3511 0.54

0.3443 0.3461 0.3456 0.52
0.3387 0.3404 0.3398 050 |

0.3331 0.3349 0.3342 0.54
03262 | 03274 03267 037 |
0.3336 0.3353 0.3349 051 |

0.3394 0.3407 0.3402 0.38

0.3462 ] 0.3460 0.26
0.3518 03516 | o037 |
0.3575 439 |
0.3633 047
0.3688 03689 | o046 |
0.3728 0.3746 0.3744 048 |
v 0.08424 00Bft9~—t 008434 | o018 |
LY\ ) / 0.0019454 0.00/9414 | ¢ 00019578 | 084”““_

+ ]
(W]

{
wd

Address: Hushitai Countr
E‘I’ﬂﬁil:

V.

ctge@vip. sina. com

v Xinchengzi District Shenyang

ttp: //www. ctn. en

Phone: (024) 89874449
Postal code: 110122

(024) 89702527

Fax: (024)89707949
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Test  Report

4.4 Separate—source AC withstand voltage test(Routine test) Test date: May 24, 2008
Test circuit is given in Annex2-a
Humidity: 50%; Ambient temperature: 37.0°C; Oil temperature: 37.0°C

Position Applied voltage (kV) Duration (s) Results
H.V.neutral—M.V.. L.V.&E 200 60

M.V.neutral—H.V., L.V.&E 95 60 Passed
L.V—HV. M.V.&E 35 60

4.5 Long-duration AC withstand voltage test (ACLD) (Routine test) Test date; May 25,2008
Phase to earth test ,Tap position 1, Frequency 100Hz.

Induced voltage Partial discharge levels (pC)
Duration
Multiple H.V. M.V. A B C Am Bm Cm
1.1UmA[3 160 80 5 min / / / / / /
Uzzl.SUmK\ﬁ 218 109 5 min / / / / / /
U=1 .?Umf\ﬁ 247 124 60s / / / / / /

5 min <30 <30 <40 <20 <25 <40

10 min <30 <30 <40 <20 <25 <40

15 min <30 <30 <40 <20 <25 <40

1,”' ¢ A i BB HIL B e

Ufl,ija’\ﬁ 218 109 N
20min | <30 | <30 | <40 | <20 | <25 | <40
25min | <30 | <30 | <40 | <20 | <25 | <40
0min | <30 30t <20 25 LA

1.1UmA3 160 80 smin | <20 || <30 | ‘a0 [§ <35 2§ | <30
]

Note: H.V. Um=252kV: M.V. Um=126kV; | =12 e e e e B R AL A 00 o
i

Background noise level is 10pC before and after test.

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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Test  Report

4.6 Short-duration AC withstand vo ltage test

4.6.1 Short-duration AC withstand voltage test (Routinetest before S.C.T.)
Test date: May 25,2008 Test circuit is given in Annex2-b

4.6.1.1 A phase-to-earth test with single-phase supply
Tap position 2. Frequency100Hz.

Induced voltage Partial discharge levels (pC)
Phase-to-earth ) N
Duration
Multiple (kV) A B 8 Am Bm | Cm
H.V. M.V.

1.1UmA/3 160 80.9 5 min / / / / / /

Uy=1.5UmA/3 218 110.3 5 min / / / / / /

U 395 200 60s / / / / / /
Uy=1.5UmA[3 218 110.3 5 min <30 | <30 | <50 | <25 | <30 | <40
1.1UmA[3 160 80.9 5 min <30 | <20 | <40 | <25 | <20 | <40

Note: H.V. Um=252kV; M.V. Um=126kV
Background noise level is 10pC before and after test.

4.6.1.2 A phase-to-phase test with three-phase supply
Tap position 1, Frequency 100Hz.

Induced voltage Partial discharge levels (pC)
Phase-to- phase Duration
Multiple (kV) A B C Am Bm | Cm
H.V. M.V.
1.1Um 277 138 5 min / / / / / / |
Uy=1.3Um 328 164 5 min / / / / / s
U 395 200 60s / ;J-w * Y- a
i FE " B @« &I
Us=1.3Um 328 164 Smin | <20 | 50 | <265 <30 ["¥30 | <35
| 1 RE F .I‘-| _’ i ,'.__' r—l am
1.1Um 277 138 Smin | <20 %1@‘{ 7 20" | <00 | <35}

Note: H.V. Um=252kV;  M.V. Um=126kV 5-
Background noise level is 10pC before and after test.

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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Test  Report

4.6.2 Short-duration AC withstand voltage test(Special test after S.C.T.) Test date: June 26,2008
4.6.2.1 A phase-to-earth test with single-phase supply
Tap position 1. Frequency150Hz.

Induced voltage Partial discharge levels (pC)
Phase-to-earth ;
Duration
Multiple (kV) A B C Am Bm | Cm
H.V. M.V.

1.1UmA/3 160 80 5 min / / / / / /

U2=I.5Umf‘\/§ 218 109 5 min / / / / / /

U 395 200 40s / ' / / / /
U;=1.5UmA[3 218 109 5 min <30 | <30 | <30 | <40 | <50 | <s0
1.1UmA/3 160 80 Smin [ <30 | <30 | <30 | <40 | <50 | <40

Note: H.V. Um=252kV; M.V, Um=126kV
Background noise level is <25pC before and after test.
Start voltage:133kV Extinction voltage:133k V.

4.6.2.2 A phase-to-phase test with three-phase supply
Tap position 1, Frequency 150Hz.

Induced voltage Partial discharge levels (pC)
Phase-to- phace Duration
Multiple (kV) A B cC Am Bm | Cm
H.V. M.V. 2.
1.1Um 2772 138.6 5 min / / / / / /
Us=1.3Um 327.6 163.8 5 min / / / / / /
U 395 200 40s LN NV SRS [ SN [y W SR )
. oy L S 66 i
U;=1.3Um 3276 | 163.8 Smin | <s0 || <so | (<30 I <¢:(5 £60 | <60 ‘
1.1Um 277.2 138.6 5 min <40 Fﬁw:; 1 <401 i;;.ﬁ-éﬂr-:- 75501 S50 IE
=120 12 SL2 DD REM A B RS A5 ST
Note: H.V. Um=252kV; M.V, Um=126kV RN R e
Background noise level is <<30pC before and after test.
Start voltage: 160k V Extinction voltage:160k V.
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4.7 Measurement of no-load loss and current (Routine test) Test date: May 25,2008

Test circuit is given in Annex2-c

RMS voltage (kV) No-load current

No-load loss (kW)

Reading of mean :
vi?ue \%oc[’tmrgt o Reading of RMS voltmeter (A) (%) Measured value Corrected value
10.500 10.749 6.71 0.07 104.68 102.20

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

4.8 Measurement of short-circuit impedance and load loss (Routine test) Testdate: M

Test circuit is given in Annex2-d

Oil temperature: 36.5°C

ay 23,2008

. Short-circuit impedance Load loss Total loss
APP'“’dI current (Each phase) (kW) (kW)
Tap Measured | HV. (M.V.)
Winding | Position voltage |  impedance %) A C‘l"f“‘ed
(H.V.) Ulr (kV) (Q) o
(A (%) =75C t=75C t=75"C t=75"C
I=Ir I=Ir I=Ir I=Ir
HV 1 113.45 52.8 15.984 81.30 25.00 183.50 285.70
L.IV. 9b 125.19 53.0 14.271 65.80 2448 184.40 286.60
17 141.27 53.8 13.062 53.40 24.51 209.30 311.50
1 222.77 51.9 17.820 46.20 14.20 524.20 626.40
H.V., =
I 9% 250.63 53.1 15.868 36.60 13.60 530.00 632.20
M.V.
17 272.00 51.8 13.919 29.60 13.57 632.70 734.90
M.V.
| / 246.0 57.3 3.100 73 8.94 150.10 252.30
L.V.
‘, iy m\luﬂ r"- l"s {fa"a
5\1,;-? i ‘" o et

|r.J: ;,‘_I
R E R R e

B

o B 11

ac arT L AT A

T e

:[:\
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4.9 Test on transformer oil (Routine test) Test date: May 21,2008

tan6 (90C) Breakdown voltage (kV) Water dissolved in oil (mg/L)
0.00042 63.8 5.1
Gas chromatography (before all the tests) Test date: May 21,2008 uL/L
H, (8(8) CcO, CHy C,Hg C,Hy CyH; Hydro cardons
3 8 97 0.2 0.1 0 0 0.3

4,10 Leakage test (Routine test) Test date: June 02, 2008

Applied pressure : Residual pressure
Test method (kPa) Duration (h) (kPa) Result
Atmospheric No leakage and
pressure ol i i damage

4.11 Test on on—load tap—changers(Routine test) Test date: May 23, 2008

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;
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) | min separate-source voltage withstand test, passed.

4.12 Switching impulse test (Routine test)

Replace by short-duration AC withstand voltage test.
See 4.6
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4.13 Short-circuit withstand test (Special test)

4.13.1 H.V. —M. V.

4.13. 1. 1 Calculated short-circuit current (Reference temperature75°C )

Test date: June 20,2008

Tap position

Peak value (A)

Symmetrical value (A)

Multipe ( K\ﬁ)

1 7688 2858 2.69
9b 8704 3236 2.69
17 9537 3545 2.69

4. 13. 1. 2 Measurement of short-circuit current

Test circuit is given in Annex2-e

Perform single-phase test, Voltage is applied between one line terminal and neutral point, supply power on
H.V. winding , M.V. is short-circuit, L.V. is open circuit, test waveshapes have no distortion, Test
oscillograms are shown in Page 40-42. 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) Iiura- Wave serial
ion
tion | terminal (A) (%) (A) (%) ) o
Noj 7553 98.2 2704 94.6 0.24 B08404-504-1
No2 7370 95.9 2704 94.6 0.24 B08404-S04-2
No3 7349 95.6 2704 94.6 0.24 | B08404-S04-3
Reactance measured
Degree Single-phase reactance value ( Q) Deviation ( %)
| AO
A B C A B C
before I ——
foal 45.79 / i Tﬁz o maE S |
Nol 45.78 / €0 Gl Yo
AT g Bk \
Ngz 45.93 ; f 0'..2._? no i Bl I'\TI— _'.c'_“.f‘ 1 ": ‘,".‘ '.-." 'ﬁj fL‘
E B /A [t A I B I =TT e
Ne3 45.93 / VBB 550 AERETIINES B

T
Al -
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Current measured
£ | Aply Peak value (A) | Symmetrical value (A)| D
posi- | current | Degree _ e 2 o Wave serial
tion | terminal (A) (%) (A) (%) ';:)“ No
Nel 8431 96.9 3083 95.3 0.24 B08404-S05-1
Ne2 8482 97.4 3083 95.3 0.24 B08404-S05-2
Ne3 8534 98.0 3083 95.3 0.24 B08404-505-3
Reactance measured
Degree Single-phase reactance value ( Q) Deviation ( %)
i 20 A B [ A B &
before
A / 36.35 / / / /
Na | / 36.45 / / 0.28 /
Ne2 / 36.38 / / <0.1 /
No3 / 36.38 / / <0.1 /
Current measured
Tap | Apply :

: Peak value (A) Symmetrical value (A) | Dura- :
posi- | current | Degree i Wave serial
fion | terminal (A) (%) (A) (%) t;")“ No

s
Na1 9440 99.0 3504 98.8 0.24 B08404-506-1
No2 9440 99.0 3504 98.8 0.24 B08404-S06-2
Ne3 9471 99.3 3504 98.8 0.24 B08404-S06-3
Reactance measured
Degree Single-phase reactance value ( Q) Deviation ( %)
17 CO
A B C A B C
before A ) k.
ot / / Cro- ey R ! r
r{. :-,‘ “n{‘.l;‘ { e _'I‘,..: > r—‘
No / / 2927 (@’ B [8a¥ &y | 025
Ne2 / / = AL s M/ & L 10,26
| == 0 I SRR A o N NG A 3 R . /S v
Ne3 / / po L 1 o1 asl
The maximum deviation of short-circuit reactance is 0.30%.
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4.13.2 HY. =L.¥.

4.13. 2. 1 Calculated short-circuit current (Reference temperature75°C )

Tap position

Peak value (A)

Symmetrical value (A)

Multipe (K~[2)

1 4240 1663 2.55
9b 4728 1854 2.55
17 5199 2039 2.55

4. 13. 2. 2 Measurement of short-circuit current

Test circuit is given in Annex2-f

Perform single-phase test, Voltage is applied between one line terminal and neutral point, supply power on
H.V. winding , L.V. is short-circuit, M.V. is open circuit, 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) ?;:)r:- Wave serial
tion | terminal (A) (%) (A) (%) (s) =
Noi 4395 103.7 1600 96.2 0.24 B08404-S01-1
Ne2 4439 104.7 1600 96.2 0.24 B08404-501-2
Ne3 4125 97.3 1600 96.2 024 | B08404-S01-3
o Reactance measured
Degree Single-phase reactance value ( Q) Deviation ( %)
: Ao A B £ A B (&
before
test 80.20 / / / / /
Nel 80.29 / / 0.12 / /
No2 80.27 / % s e gy
Ne3 80.43 / / 0@99 : Gl Yoty /
[_1 7. {4 " SO T AU E s ,_:.---:;—-

(024) 89702527
Fax: (024)89707949
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Current measured
ol Al Peak value (A) | Symmetrical value (A)| D
posi- | current | Degree e L -ura- Wave serial
tion | terminal (A) (%) (A) (%) téo)" Ne
s
Nol 4725 99.9 1764 95.1 0.24 B08404-S02-1
No2 4735 100.1 1764 95.1 0.24 B08404-802-2
Ne3 4745 100.4 1764 95.1 0.24 B08404-S02-3
Reactance measured
Degree Single-phase reactance value ( Q) Deviation ( %)
Z 80 A B c A B C
before
test / 64.88 / / 4 /
Nol / 65.09 / / 0.32 /
Ne2 / 65.02 / / 0.21 /
Ne3 / 65.10 / / 0.35 /
Current measured
Tap | Apply .

. Peak value (A) Symmetrical value (A) Dura- ,
posi- | current | Degree ) Wave serial
tion terminal (A) (%) (A) (%) t;o)n No

s
Nal 5165 99.3 1927 94.5 0.24 B08404-S03-1
Ne2 5095 98.0 1927 94.5 0.24 B08404-S03-2
No3 5155 99.2 1927 94.5 0.24 B08404-S03-3
Reactance measured
Degree Single-phase reactance value ( Q) Deviation ( %)
17 co
A B & A B C
before
test / / 52.68 _.“i__.m‘qh /_“_" /
Nel / / 52‘75 R EER % # 0.13
| B W .'.\I-_I . L
No2 / / 52!31 e N 0.25
] Sf AR L BE S B R A TA o N
Ne3 / / 52!8[7--1-'4 2 38 Jp 2 08 T i B AT S ol
The maximum deviation of short-circuit reactance is 0.35%,
4.13.2.3 The out of tank inspection
There is no deformation of winding, connection or supporting structures, no traces of electrical discharge
was found after S.C.T. . The active part photos taken before and after S.C.T. are shown in Page 46~47.
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4.13.3.1 Measurement of insulation resistance and tand

4.13.3 Repeated routine tests after short-circuit withstand test

Humidity: 52%;

Test date: June 21,2008

Oil temperature: 29.0°C

Insulation resistance (G Q)
Measurement position Reo/Rys R0 /Reo tan 6
Reoo Rgo Ris
HV—M.V. . L.V.&E 18.20 9.10 6.63 1.37 2.0 0.0018
M.V. —H.V. . L.V.&E 6.61 4.62 4.14 112 1.43 0.0021
LV—H.V. . M\V.&E 9.82 5.60 4.23 1.32 1.75 0.0024
HV. . MV—L.V. ., E / 3.93 3.30 1.19 ’ 0.0021
HV. . MV. ., LV—E / 2.68 2.21 1.21 / 0.0024
Core—E 41.5 / / /
Clamp—E 3.28 / / /
T OO

B e LS S U o 0 = A [ B - Y S 7 G S
EZRERREREEETO

P AT D T Y . o e W L
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4.13.3.2 Measurement of voltage ratio and check of phase displacement Test date: June 21,2008
H.V. M.V. . Measured deviation (%) Connec-
atio tion
L W 5 AB/AmBm | BC/BmCm | CA/CmAm | o1
| 242.000 2.000 -0.09 -0.10 -0.09
2 239.250 1.977 -0.08 -0.08 -0.07
3 236.500 1.955 -0.06 -0.06 -0.07
4 233.750 1.932 -0.03 -0.04 -0.05
5 231.000 1.909 -0.02 -0.03 -0.02
N 6 228.250 1.886 -0.01 -0.01 0.00
7 225.500 1.864 0.00 0.00 0.01
8 222.750 1.841 0.02 0.01 0.02
9a, 9b, 9¢ 220.000 i 121 1.818 0.04 0.04 0.05 YNyn0
10 217.250 1.795 0.06 0.05 0.06
11 214.500 1.773 0.09 0.07 0.07
12 211.750 1.750 0.12 0.11 0.10
13 209.000 1.727 0.13 0.12 0.12
14 206.250 1.705 0.15 0.15 0.14
15 203.500 1.682 0.18 0.18 0.18
16 200.750 1.659 0.20 0.20 0.20
357 198.000 1.636 0.22 0.22 0.22
H.V. L.V. Measured deviation (%) Connec-
; Ratio tion
_g{):;?on \Eok]%%e porg;?on ;(ollt\?%e AR shadli e k symbol
9b 220.000 / 10.5 20.95 0.20 0.19 0.19 YNdI11
M.V. L.V. 2 Measured deviation (%) Connec-
atio tion
013?011 Viollivaﬁe pog?on \20113%6 Amq,mn,._ﬁmgmmwmgmﬁw&ammw
/ 121 / 105 | 11.52 0153 03" '
>
' EF R R R RI L
Address: Hushitai Country Xinchengzi District Shenyang Phone: (024)89874449 (024) 89702527
E-mail: ctqelvip. sina. com http: //www. ctn. en Postal code: 110122 Fax: (024)89?0?_949

/1/




CTQC

Test

Report

China National Transformer Quality
Supervision Testing Center

Ne: CTQC/B-08. 404
Total 47 Page 21

4.13.3.3 Measurement of winding resistance

Test date: June 21,2008

Oil temperature: 29.0°C

Measured values ( Q)
Winding Tap position A~O B~0 C~0 Unbalz(i;::)edness
Am~Om Bm~Om Cm~Om
a~b b~¢ c~a
1 0.3559 0.3575 0.3570 0.45
2 0.3503 0.3520 0.3517 0.48
3 0.3448 0.3464 0.3461 0.46
4 0.3394 0.3412 0.3409 0.53
5 0.3339 0.3356 0.3352 0.51
6 0.3287 0.3303 0.3301 0.49
7 0.3232 0.3249 0.3244 0.52
8 0.3180 0.3196 0.3193 0.50
H.V. 9a, 9b, 9¢ 0.3116 0.3128 0.3124 0.38
10 0.3185 0.3197 0.3191 0.38
11 0.3241 0.3250 0.3246 0.28
12 0.3294 0.3304 0.3301 0.30
13 0.3348 0.3358 0.3353 0.30
14 0.3401 0.3413 0.3409 0.35
15 0.3455 0.3467 0.3463 0.35
16 0.3510 0.3521 0.3518 0.31
17 0.3565 0.3576 0.3572 0.31
M.V. / 0.08058 0.08055 0.08067 0.15
L.V. / 0.001860 0.001862 0.001872 0.64
gy mgn O
cCTQOC

T 8 R Ly A ;.'.:- ¢
EE‘-%",;' 2% rr}‘*ﬂ’ g Egukois etV

N
S M S
R ki
pa— T
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4.13.3.4 Separate-source AC withstand voltage test ~ Test date: June 25, 2008
Humidity: 51%; Ambient temperature: 23.0°C: Oil temperature: 23.0C; Atmospheric pressure: 102.0kPa

Position Applied voltage (kV) Duration (s) Results
H.V.neutral—M.V., L.V.&E 200 60

M.V.neutral—H.V., L.V.&E 95 60 Passed
LV—H.V. M.V &E 35 60

4.13.3.5 Measurement of no-load loss and current Test date: June 25,2008

RMS voltage (kV) No-load current No-load loss (kW)

Reading of mean
value voltmeter

10.50 10.63 6.61 0.07 99.91 98.67

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

Reading of RMS voltmeter (A) (%) Measured value Corrected value

4.13.3.6 Measurement of short-circuit impedance and load loss ~ Test date: June 25,2008
Oil temperature: 28.0°C

( Short-circuit impedance Load loss Total loss
T APF’""Ml current Eipre sl (Each phase) (kW) (kW)
ap easure
Winding | Position voltage Impedance (%) Corrected | Corrected
Q) value value
(H.V.) Vir (kV)
(A) (%) t=75C t=75C t=75°C t=15'C
I=Ir I=Ir I=Ir I=Ir
HY I 113.2 52.7 15.98 81.47 25.04 180.57 279.24
L_}V. 9 125.2 53.0 14.27 65.80 24.47 181.03 279.70
17 142.0 54.1 13.10 53.25 24.45 205.05 303.72
| 222.7 51.8 17.80 46.14 14.18 511.32 609.99
H.V. .
I 9b 253.0 53.6 16.03 36.57 13.60 514.80 613.47
M.V.
17 270.9 51.6 13.85 29.53 135& -'#4.1 . | o2
M.V. | ¥
| / 225.0 52.4 2.84 729 | 4,..896 | 150.01 248.68
L.V. !_‘4 2‘2 :SE X "‘_ I;E Il'jr‘L f": :_t, L"“ Fb ,-fﬁ., e )

Address: Hushitai Country Xinchengzi District Shenyang Phone: (024) 89874449 (024) 89702527
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4.13.3.7 Long-duration AC withstand voltage test (ACLD) Test date: June 26,2008

Phase to earth test , Tap position 1, Frequency 100Hz,

Induced voltage Partial discharge levels (pC)
Duration
Multiple H.V. M.V. A B C Am Bm Cm
L.1UmA[3 160 80 5 min / / / / / /
U;=1.5UmA/3 218 109 5 min / / / / / /
U=1.7UmA[3 247 124 60s / / / / / /
Smin | <20 | <30 | <40 | <60 | <50 | <50
10min | <20 | <30 | <40 | <60 | <50 | <50
I5min | <20 | <30 | <40 | <60 | <50 | <50
Us=1.5UmA/3 218 109
20min | <20 | <30 | <40 | <60 | <40 | <30
25min | <20 | <30 | <40 | <60 | <40 | <50
30min | <20 | <30 [ <40 | <60 | <40 | <50
1.1UmA3 160 80 Smin | <20 | <30 | <30 | <50 | <40 | <50

Note: H.V. Um=252kV: M.V. Um=126kV;
Background noise level is 10pC before and after test.
Start voltage:160kV Extinction voltage:83kV,

4.13.3.8 Test on transformer oil Test date: June 24,2008

tan8 (90°C) Breakdown voltage (kV) Water dissolved in oil (mg/L )
0.0009 66.20 11.70
Gas chromatography (After all the tests) uL/L
Hz (60 CO; CH4 CzHg C;H4 C;Hz Hydro cardons
I
0 14.03 93.60 0.68 0 0 0 0.68

4.13.3.9 Test on on-load tap-changers Test date: June 23, 2008

Operation test:
a. 8 complete operating cycles with the transformer not energized; ; o™

b. 1 complete operate cycle with the transformer is not energized, “with Sﬁlﬁ of the mtet!"“ﬁ
ui

B
’,, % |._1 —
2 g

F.ﬁbgu ﬁ‘n

| =L
= Jb

operation voltage; e 1T U1 B r
.1 complete operating cycle with the transformer is eni;rglied at fated voltage and rated _ﬂ‘_-‘ i
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.

%]
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4.13.3.10 Switching impulse test Test date: June 23, 2008

Humidity: 61%; Ambient temperature:

14.5'C;  Atmospheric pressure: 99.6kPa
Test items and voltage:
Tested terminals Rated withstand voltage (kV) Tap position
A, B, C 750 I
Test sequence:
One reduced negative polarity switching impulse;
Three rated negative polarity switching impulse.
Test records:
T1:Front time; Td:Time above 90% Upk;
Tz:A total duration from the virtual ori gin to the first zero passage,
r?yf.‘_h E%’{-ﬂ ‘7-"{\: jﬂj—f%
W i ﬁhiti Yl
—1 %y ha A8 o B k27 i 10
A 28R R e R
Address: Hushitai Country Xinchengzi District Shenyang Phone: (024)89874449 (024) 89702527

E-mail;

http: //www. ctn. cn Postal code: 110122

ctqc@vip. sina. com
7
);z/

Fax: (024) 89707949



CTQC

China National Transformer Quali Ne: CTQC/B-08.404
Test  Report e rormer Quality Q
Supervision Testing Center Total 47 Page 25

Tested terminal: A Test polarity: Negative ~ CH1.Voltage records  CH2. Neutral current records

XA B R (TransFormer Swiching lapulse Voltage)
Ti=18Bus Tz=623us Td=202us Up=386. SkV
Mowo: Phawe A Tapping 1 (BOS404-L09)

¥ ERAFE (Translormer Swiching Lmpulse Voltage)
Ti=191us Tz=1101us Td=2BTus Up=743. 0kV
Memo: Phase A Tapping 1 (BOB4D4-L1D)

CHE (kY /Div): 127, 8 ol (k¥/Div):750,9 |
mﬂﬂ‘-'g-n-l—r.' My iy): 45,0

_\J\h\/’/,’_ ~2 \j‘\.ﬁ»—'\‘f___.—/—""_'———___:—m‘—_'—_}
China National Tramsflormer Quality Supervision Testing Conter (LTQC)

Time Scnle (\CHINCHZ): \200. 0\200. Ous/Div

Ching Waticnal Trausformer Quality Soparvisien Testiug Conlor (CTOC)

Time Scale (\CHI\CHZ): \200. 0\200. Gus/Div

X5 B WA & (Transformer Swiching Impulse Voltage) KA BWA K (Translormer Swiching Impulse Yoltage)

Ti=194us Tz=1118us Td=273us Up=748. 5kV Ti=193us Tz=1109us Td=296us Up=745. 1kV

Memo: Phaso A Tapping 1 (BOS404-L11) Memo: Phase A Tapping 1| (BOB404-L12)

had

v"h : F_-—“—\\/_"_"_-_

China National Translarmer Quality Suparvision Yesling Canter (CTQUY

Time Scale (\CHI\CH2): \200. 0\200, Dus/Div

Chiva Mations!

Teauclormer Youlity Suparvision Tosiing Conlns e

Tine Scale (\CHI\CH2): \200. 0\200, 6ue/Div

ddress: Hushitai Country Xinchengzi District Shenyang Phone: (024)89874449 (024) 89702527
E-mail: ctge@vip. sina. com hitps //www. ctn. cn Postal code: 110122 Fax: (024)89707949
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Tested terminal: B Test polarity: Negative

CH1.Voltage records ~ CH2. Neutral current records

XA BRI R (Transformor Swiching lmpulse Voltage)
TI=195us Tz=653us Td=218us Up=376. 2KV
Memo: Phase B Tapping 1 (BOS404-L05)

ELBWRAFE (Translormer Swiching lmpulse Voltage)
T1=201us Tz=1161us Td=290us Up=747.9kV
Womo: Phase B Tapping 1 (BOS404-L06)

€ Divi: 1204

SRERGREEa ,

China Wationp! Transformer Quality Seperviaion Testing Centar (CTQC)

China Maliomal Tramsformar Qualiiy quuriisi_on Tasting Conter (CTHO

Timo Scale (\CHI\CH2): \200. 0\200. Ous/Div

Time Scale (\CHI\CHZ): \200. 0\200. Ous/Diy ]

LAE WA M (Transformar Swiching lmpulse Voltags)
T1=197us Tz=1148us Td=293us Dp=748. 0kV
Mewo: Phsse B Tapping 1 (BOB404-107)

CHE (kV/Div}: 254, 9

KB ERAME (Translormor Swiching lmpulse Voltage)
T1=19%us Tz~1625us Td=304us Up=742, 5kV
Memo: Phase B Tapping 1 (BOB404-L0S)

SAPEEERERS ‘

Chine National Transformer Quality Supervision Testing fentor ey

o et e

Chiva Mational Tranplormer Quality Supervision Testiog Center (CTQ)

Time Scale (\CHI\CH2): \200. 0\200. Ous/Div

Time Scale(\CHI\CH2):\200. 0\200. Ous/Div i

e

CTQC
¥ U & S
S 78 1T BE FE B HAAT A0 o
EaA TR REIFRR A
ddress: Hushitai Country Xinchengzi District Shenyang  Phone: (024)89874449  (024)89702527

http: //www. ctn. cn

E-mail: ctqc@vip. sina. com

Postal code: 110122 Fax: (024)89707949
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Tested terminal: C  Test polarity: Negative

CH|1.Voltage records

CH2. Neutral current records

X5 ERHU (Transformer Swiching Impulse Volinge)
T1=209us Tz=281Tus Td=274us Up=427. 1kV
Memo: Phase € Tapping 1 (BOB404-101)

¥ BB WA (Trunslormer Swiching lupulse Voltage)
T1=195us Tz=1123us Td=274us Up=753. 3KV
Memo: Phase C Tapping 1 (BOB404-L02)

T WV /Div); 137.4

._b\p_’r-vf : :

China Nationa! Trawsforsor Quality Sapervision Tastlag Cenler (CTYC)

China Wational Transformer Quality Supsrvision Testing Cantor (CTOC)

Time Scale (\CRI\CH2): \500. 0\500. Ous/Div

Tims Scale (\CHI\CH2):\200. 0\200. 0us/Div

KA BRAFE (TransTormer Swiching lopulse Voltage)
Ti=194us Tz=1097us Td=268us Up=753, 2kV
Newo: Phase C Tapping 1 (BOB404-103)

XA BRAFE (Tranalormor Swiching lmpulss Voltage)
T1=195u8 Tz=1122us Td=27Tus Up=752, 6kV
Mewo: Phase C Tappiog | (BOB404-1.04)

cHl tl‘fllr}i ]

L

b e

Chive Mations! Trantfarmer Quality Suparvision Tasring Centar (CTYC)

\J_v______\\ff’—.——-————t

China Natioual Translorner Qualily Supervislon Testing Lanbar (CTOC)

Time Scale (\CHI\CN2): \200. 0\200. Ous/Div

Time Scale (\CHI\CH2): \200. 0\200. Ous/Div

.ﬁ_'—x ,ﬂ >
h o : } '5-.;1"3’
] 1
o = Ia- I""'“i
. = e “—‘J
ddress: Hushitai Country Xinchengzi District Shenyang Phone: (024)89874449  (024) 89702527
E-mail: ctgc@vip. sina. com

//

http: //www.ctn.cn

Postal code: 110122 Fax: (024)89707949
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4.14 Lightning impulse test (Routine test, type test) Test date: June 23,2008
Test circuit is given in Annex2-g
Humidity: 53.7%; Ambient temperature: 25.0°C; Atmospheric press: 99.5kPa
Test items and voltage:
Rated withstand voltage (kV)
Tested terminals Tap position
Full wave Chopped wave
I
A, B, C 950 1050 A9b: B:17: C:l
0O 400 / 1
Am, Bm, Cm 480 530 /
Om 250 / /
a,b,c 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;
Two rated negative polarity chopped wave impulse;
Two rated negative polarity full wave impulse.
Neutral :
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 valtage. e
{’:. iy lf.ffm ,{7‘\ _,{,wa
W § G €,
%] 52 7% I BE re L b A 2A TA B o
’:Lﬁ=2¢-"J?'UE;gJJLE??fﬂf'b'L‘
Address: Hushitai Country Xinchengzi District Shenyang Phone: (024) 89874449 (024)89702527

Fax: (024)89707949
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Tested terminal:
Test polarity: Negative Lightning lmpulse Voltage
Ti=1.45us T2=47.1us Up=492.2kY
CEM Volngp ecornds Momo: Phaso A Tnpping 9B (BOBA04-LO1)
CH2. Neutral current records | T EW
Ching Mational Transformor Quality Supervision Testing Cemier (CTQE)
Time Scale(\CHI\CHZ):\5. 0\10. Ous/Div
Lightning Impulse Voltage Chopped Lightning lampulse Yoltage
Ti=l.45us T2=47.9us Up=942. 0KV Tl=1, 50us Tc=4. 05us K=11% Up=532. 8kY

Memo: Phase A Tapping 98 (BOB404-L02) Memo: Phage A Tapping 9B (BOB404-103)

I (WV/Div): 335, 6
CHI{ A/Div): 320.0

RN

CHL (k¥ /Div):189.9
m_ AlDiv): 680, 0

China Hational Transfomer Qualily Supervision Testing Conior (CTQG) China Mational TraoslWrwer " Quality Suparvision Testing Coeter (CTQU)
Time Scale (\CHI\CH2):\5. 0\10. Qus/Div Time Scnle (\CHI\CH2): \1. 0\1. Ous/Div

Chopped Lightning Impulse Voltage Chopped Lightning Impulse Voltage

Ti=1, 40us Te=3. Jlus K=10% Up~1045. 6kY Tl=1.40us Tc=3. 6lus E=10% Up=1051. OkV

Memo: Phase A Taupping 9B (BOB404-L04) Memo: Phase A Tapping 9B (BOB404-105)

cal F iv): 335, 6
cn lffzi:;: 1108. 0

China NMational Tran¥former Quality Supervision Teslivg Cenler (£TQC) China Mational TramsYormer Qieality Sugorvision Tosting Center (CTQD)

Time Soale (\CHINCH2): \1. 01, Ous/Div Time Scale (\CHINCHZ): \1. 0\1. Ous/Div
Lightning Lmpulse Voltage Lightning Impulse Voltage

Ti=1.43us T21=47.9%as Up=936. 1kY Ti=1.43us T2=48. Sus Up=955. BkV
Memo: Phase A Tapping 9B (BOB404-L06) Momo: Phase A Tapping 9B (BOB404-L07)

cn ?ll;;: 335, 6 CHE (k¥ 3358
CA2{ a/Div): 310, @ m!lmg:nl.l

M ' B ¢ w i
- ‘ 7 g PR TS
China Bational Trln_‘inrue: (Jun:lxly Supaewision Testing Centar (CTQC) Chinn N ‘;j:l! - |-njq|ﬁl.r 'ﬂ‘ I.IIug I.unl.er{(.‘?f}f‘}
Time Scale (\CHI\CA2):\S. 0\L0. Ous/Div Timo Scd 1c(\cm\cm \sJW

Address: Hushitai Country Xinchengzi District Shenyang Phone: (024) 89874449 (024) 89702527
E-mail: ctge@vip. sina. com http: //www.ctn.cn Postal code: 110122 Fax: (024)89707949
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Tested terminal: B

Test polarity: Negative
CHI.Voltage records

CH2. Neutral current records

Lightaing lmpulse Voltage
Ti=l. 42us T2=44. 6us Up=942. 5kv
Mowo: Phase B Tapping 17 (BOB404-L09)

Lightning Tmpulse Voltage
Ti=1.47us T2=43.8us (Up=492. 3kV
Momo: Phase B Tapping 17 (BOS404-L08)

cFF?iﬁ;Tsm_
CRZ( A/Div): 1600

FRinknenneN R

Chi ina National Transfarmer Quality Superyision Testing Centor (CTQE)

Time luln(\ﬂll\ﬂi} \5. O\10. Ous/Div

Chopped Lightning Impulse Voltage
Tl=1, 4Bus Tc=3. 46us K=11% Up=526. 4KV
Memo: Phase B Tapping 17 (BOB404-L10)

Ching Mational TramsTormer Quality Suporvision Tosting Centor (CTOF)

 rmay

China Nationn]l TranVlormes Qaality Suparsision Tasting Conter (CTOC)

Time Scale (\CHI\CH2): \5. 0\10. Ous/Div

Time Scnle (\CHI\CHZ): \1.0\1. oua/Div

Chopped Lightning Impulse Yoltage
Ti=1, 45us To=3. bus K=9% Up=1044. 8kY
Momo: Phase B Tapping 17 (BO8404- ~L11)

CH1 Fﬂll f” . &

,..,...-.__.-\

(Inm Mationg! Transfarmer Guality Supersision Tlnua Cantar (CTYC)

Chopped Lightning Iepulse Yoltage
Ti=1.47us To=4. 23us K=0% Up=1052. 4kV
Memo: Phase B Tapplng 17 (BOB404-L12)

\/\/\/\/\fmmr

Chida National YTranafdtmor Uuality Soporwisian Tasting Contar (('TYC)

| Time Sonle (\CHI\CHZ): \1. O\1. Ous/Div

Time Scale (\CHINCH2): \1. 0\1. Dus/Diy

Lightning Impulse Voltage
Ti=1. 45u8 T2=44, 2un Up=952. okY
Memo: Phase B Tapping 17 (BOB4D4-L13)

China National Transformer Quality Supoarvision Tosting Canter (CTQCH

Lightning Impulse Yoltage
Tl=1.42us T2=44. 4us Up=945, 3kV
Momo: Phase B Tupping 17 (BOB404-114)

‘r'vw

China Rations IWLcansl pamad, Auadibias evasdesting v

Tims Scale (\CH1\CH2): \S. 0\10. Ous/Div

Time Soals (\CH1\CH2): \5, 0\10. Ous/Div

Address: Hushitai Country Xinchengzi District Shenyang
E-mail: ctqe@vip. sina. com http: //www. ctn. en

/7/

Phone: (024)89874449 (024) 89702527
Postal code: 110122 Fax: (024)89707949
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Tested terminal: C
Test polarity: Negative Lightning lmpulsc Yoltage
CHI.Voltage records Ti=1.38us T2=50,9us Up=484. BkV
Memo: Phase C Tapping 1 (BOBA04-L15)
CH2. Neutral current records T EHCRARH

i

China Nationsl ‘I’rqn‘|l’nr.nl Quality Supervision Testing Contor (CTQC)H

Time Bonle (\CAL\CHZ): \5. 0\ID. Dus/Div

Lightning Impulwe Voltage Chopped Lightning lmpulee Voltage

Ti=1,40us T2=51.2us Up=922. 9%V Ti=l. 32us Tc=3.28us K=16% Up=527, 2kY

Momo: Phase C Tapping 1 (BOB4P4-L16) Memo: Phase C Tapping 1 (BOBAD4-L17)
ul'!"w'?'n'-;':z_n."l 5] /i 180.9 |
CHZ{ A/Div): 320,90 > CHI iv): 80, 0

Chion !ln'mnf-l Translormer Quality Sopervision Testing Cenler (CPQC) China Mationsl Tranuformer Quality Supervision Youting Center (CTYC)
Time Scale (\CHI\CHZ):\5. O\10. Ous/Div Time Scale (\CHI\CHZ):\L. 0\1. Ous/Div

Chopped Lightning Impulse Voltnge Chopped Lightning Impulse Yoltage

Ti=1.35us To=4. 16us K=14% Up=1039, 2kV Ti=1.33us Tc=3. Sus K=14% Up=1049, 5kV

Momo: Phase C Tapping 1 (BOB404-L18) Memo: Phase C Tapping 1 (BOB404-L19)

S

F(:iilm Mational Transformar Quality Supervinibn Testing Center (CTOU) China Wational Transformor Quality Supervision Testing Conter (CTQCH
| Time Scale (\CH1\CH2):\l. 0\1. Ous/Div Tims Scule (\CHINCH2): \1. 0\L. Ous/Div

Lightning Impulse Voltage Lightning Impulse Voltage

Ti=1.43us T2-51.1us Up=935. 9%V Ti=1.38us T2=51, lus Up~949. 6kV

Momo: Phase C Tapping 1 (BOB404-120) Memo: Phase C Tapping 1 (BOB404-L21)

chl Mi;lt!:!ll.:

Cl_iliu- Hationsl Tramsformer Quality Supervision Testing Cenbor (CTQC) I:l!lilu Nationad Tranafornnr Quality Supm.;.i‘m.‘m T;;Ili;iln..t'tqlm (Wwroes
Time Scale (\CHI\CHZ): \5. 0\10. Dus/Div Time Scale (\CHI\CA2):\5. 0\10. Ous/Div

ﬁddrt_ass: Hushit.:ai (.:ountry 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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Tested terminal: O Test polarity: Negative CH1.Voltage records CH2. Neutral current records

Lightning Impulse Yoltage
Ti=6. 00us T2=47.1us Up=212, 3kY

Lightning Impulse Yoltage
Tl=6. 05us T2=47, 4us Up=400, 9kV

Momo: Phase O Tapping 1 (BOB404-L22)

Mooo: Phsso 0 Tapping 1 (BOB404-L23)

mil!' 11359

o
CHI( A/Div); 4000
in 4

N

Py 0 e e e

Chiva Mationa! Yeanaformer Quality Supervision Testing Comler (CTOC)

China Matiomal Transforwer Quality Supervision Tosting Conler crgey

Time Scale(\CHI\CHZ):\35. 0\1D. Ous/Div Time Scnle (\CRI\CH2):\5. 0\10. Ous/Div

Lightning Impulse Voltage
Tl=6. 05us T2=47. 6us Up=400. 4kV

Lightning Impulse Voltage
Ti=6. 02u T2=47,5us Up=400, 2kV

Mewo: Phase 0 Tapping 1 (BOB404-L24) Memo: Phase O Tapping 1 (BOB404-125)

R

"ot (kv /i ;?7 135.9
(CRZL A/DIw) 00, 0

China Natlonal Transformer Quality Supervision Testing Conter (CTQU) i‘.l:tiul Hatlensl Teausformer Quatity Suparvision Testing Conlor (o0
Time Scale (\CHI\CHZ): \5. 0\10. Ous/Diy Time Scals (\CHI\CH2): \5. 0\10. Ous/Div

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

E-mail: ctqe@vip. sina. com

http: //www.ctn. en Postal code: 110122 - Fax:

(024) 89707949
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Tested terminal: Am
Test polarity: Negative Lightning lmpulse Yoltoge
CH].Voltage records Tl=1.48us T2=41.6us Up=257.9k¥
Memo: Phase Am (BOB404-L26)

CH2. Neutral current records T
: 4L I ! _I:lll_l.'llj:ﬂl.l

AR RaaEmEsmma

China Mational Transforees Quality Supesvision Testing Centar (CTOEY

Time Sonle (\CHI\CHZ):\10.0\10. Ous/Div

Lightning Impulse Yoltsge Chopped Lightning Impulse Yoltage
Ti=l.4Bus T2=41, 5us Up=489. 1kY Ti=1, 35us Te=3. 42us K=5% Up~272.9kV
Momo: Phase Am (BOB404-127) Memo: Phase Am (BOB404-128)

€ 1)z 169.9
A2 AZDI): ARO 6

Chine Nutionpl Tramsformer Quality Supervision Testing l,'-rulnrl{t“l‘ﬂ!!) Chivia Mational Translfarmer Quality Seporvision Testing Center (CTQL)
 Time Scale (\CHLI\CH2):\10.0\10. Ous/Div Time Scale (\CHI\CH2):\1.0\1. Ous/Div
Chopped Lightning Impulse Yoltage Chopped Lightning Impulse VYoltuge
Ti=1. 35us To=3. 56us K=5% Up=526. 7kY Ti=1. 35us Te=2.8%us K=6% Up=531.5kV
Memo: Phase Am (BOB404-L29) Memo: Phasc Am (BO3404-130)
| - 753 1 O T Y R

N

China Natioas! Transfarmor Quality Supscvision Testing Center (CTOD)

L’(;,'u. Matlgnal Teasslormor Quality Separvision Testiag Conver (CTOC)

Time Scale (\CHI\CH2): \1. 0\1. Ous/Div Time Scale (\CHI\CHZ): \1. 0\1. Dus/Div

Lightning Impulee Yoltage Lightning Impulse Voltage

Ti=1.45us T2=42, Bus Up=474. TkY Tl=l.45us T2=42.6us Up=478, 4kV

Momo: Phase Am (BOB404-L31) Momo: Phase Am (BO8404-L32) - ...wm--uﬂ-"""""""'“'“ st

China Kational Transformer Quality Suparvision Testing Cenlor {_{!1‘00) CHina Mationk] Translormer Quality Supervision Testing Cont ar {CTOC)
Time Scale (\CHI\CH2):\10.0\10. Ous/Div Time Scale (\CH1\CH2):\10. 0\10. Dus/Div

hddrs;ss: Hushi!:ai [_Iountry 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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Tested terminal: Bm

Test polarity: Negative
CHI.Voltage records

CH2. Neutral current records

Lightning Impulse Voltsge
Ti=l.52ps T2=41.Tus Up=255. 0kY
Memo: Phase Bo (BOB404-L33)

CHl(kV/Biv): 89,2
Eimaia |

China Mations! Transformer Quality Supervision Testiug Cenler (CTQC)

Time Scale(\CHI\CH2):\10. 0\10. Dua/Div

Lightning lmpulse Voltage
Ti=1, 4Bus T2=42. Sus Up=482. 4kV
Memo: Phase Bm (B08404-134)

169,
b m: 13’ 4

Chopped Lightning Impulse Voltage
Ti=1,42vs To=3.93us K=4% Up=276. TkV
Mewo: Phase Bm (BOBAD4-L35)

e ¥

China National Trankformer Quality Snpervision Testing Contor (CTYC)

Chipa Mational Transformor Quality Sopervision Testing Cenlar (TVQGC)

Time Scsle (\CH1\CHZ):\10. 0\10. Ous/Div

Time Scale (\CHI\CH2): \1. 0\1. Dus/Div

Chopped Lightning Impulse Voltage
Tl=1.42us To=3, B%un E=4% Up=529. 6kV
Memo: Phase Bm (BOB4D4-136)

Chopped Lightning Impulse Voltage
Tl=1, 3Bus Tc=3.22us K=5% Up=527.BkY
Memo: Phase Bm (BOB404-L37)

S
g

China Mstional Traniformor Quality Bupervision Testing Uenter (CTQE)

A e
o I L o i S

China Nations! Transformer Quality Suporvision Testing Lenlar (CTOE)

Time Scale (\CHI1\CH2):\1. O\L. Ous/Div

Time Scale (\CHI1\CR2): \1. 0\1, Ous/Div

Lighining Impulse Yoltage
Tl=1. 50us T2=42.2us Up=481. 6kV
Memo: Phase Bm (BO8404-L38)

Lightning Impulse Voltage
Tlel.50us T2=42,2us Up=4R4, 5kV
Memo: Phase Bm (BOB404-L39)

LDHTIR]
FA AR

Chinae Mationsl Tramsformer Quality Superdision Testing Ceanter (CTQC)

E R R R

gt A T FT PIICT Cla v byt

CHing Mational Tradsformer Quality Supervision Testing Centar (CTRC)

Time Secalo (\CHI\CHZ): \10. 0\ID, Dun/Div

Time Scale (\CHI\CHZ): \10. O\10. Dus/Div

Address: Hushitai Country Xinchengzi District Shenyang
http: _//www. ctn. cn

E-mail: ctqe@vip. sina. com

(024) 89702527
Fax: (024)89707949

Phone: (024)89874449
Postal code: 110122
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Tested terminal: Cm

Test polarity: Negative
CH1.Voltage records

CH2. Neutral current records

Lightning Impulse Voltage
Ti=1, 50us T2=41.5us Up=2T71. 9KV
Memo: Phase Cm (BOB404-L40)

ci !il'?’l rE: 0.2
CH2L A/Div): 240.0

l‘.‘l'nimu. MWational Translormer Quality Supervision Testing Cemier (CTQC)

Time Scale(\CHI\CD2):\10. 0\10. Ous/Div

Lightning Impulse Voltage
Ti=1.50us T2=41.4us Up=485. 0kV
Memo: Phase Cm (BOB4D4-L41)

CHI(EY/Div): 167, 9
0 mi lfﬂvi:“l.l "

Chopped Lightning Impulse Voltage
Ti=1.43us Te=3.91us K=4% Up~268. 0KV
Memo: Phase Co (BOR404-142)

F__#___,.__._-—-'— T

IpanERSSRES=oc o

China Wetional Transformor Quality Supervision Tesfting Center (CTQC)

China Matioial Trunsfacear Guality Suparvision Tesring Cenies (CTOE)

Time Scale (\CHI\CH2):\10. O\LD. Ous/Div

Time Scale(\CAI\CH2):\1.0\1. dus/Div

Chopped Lightning Impulse Voltage
Ti=1.42us Te=3. 1lus E=3% Up=535.5kY
Memo: Phase Co (BOB404-143)

Choppod Lightning Impulse Yoltage
Ti=1.42us Te=3. J6us K=2% Up=533. 8kV
Memo: Phase Cm (BOB404-L44)

el

China Matiooal Vransformer Quality Svporvision Testing Centar (CTQ0)

cni Efll “: 169.9

]

China Mationil Transformar Quslity Soparvision Testing Centor (CYO0)

|| TTmo Sonte (\CHI\CH2): \1. 0\L. Ous/Div

Time Scalo (\CHINCH2):\1. 0\1. Ous/Div

Lightning lmpulse Voltage
Ti=1,50us T2«41.Tus Up=483. 4kV
Memo: Phase Ca (BOBA04-L45)

169, 9
CHaL A/Div):

China Bational Tramgformer Qualitly Suporvision Testing Conlor (CTQC)

Lightaing Impulse Yoltage
Ti=1.50us T2=41. Jus Up=4B1, TkV
Memo: Phase Co (BOBADA-L46)

QC

i g

CT

=1 2z T B8 1R AT

4] e

B e ins
VT W 1

W ) il -7
China Wational Translormer Quwlity Soporvision Testing Centar (CTQD)

Time Scale (\CHI\CH2):\10.0\10. Ous/Div

Time Scale (\CHINCH2): \10. 0\10. Dus/Div

Address: Hushitai Country Xinchengzi District Shenyang

E-mail: ctqclvip. sina. com http: //www. ctn.cn

o

(024) 89702527
Fax: (024)89707949

Phone: (024) 89874449
Postal code: 110122
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| Tested terminal: Om  Test polarity: Negative CHI.Voltage records CH2. Neutral current records
|

Lightning Tmpulse Yoltage
Ti=2,55us  T2=54.1us Up=127. 1kV
Memo: Phase Ow (BOB404-147)

Lightning Impulse Voltsge
Ti=2.57us T2=56.Tus Up=251, 7k¥
Memo: Phase Om (BOB404-L48)

CHI (kV/Div): 46, 7

CHI{ A/Div):240.0 g‘:?:m:; A
e
| il e = B ¢ L Sy
I =: . USRS R o
.ﬁi]m Mational TransFormer Quallty Supervision Testing Confor (CTQU) China Mationnl Transformer Quality Sepervision Testing Conbor (CTQ0)
Time Scalo (\CHI\CH2): \10. O\10. Dus/Div

Time Scale (\CHI\CHZ): \10. 0\10. Dus/Div =

Lightning [mpulse Voltage
T1=2,52us  T2=57. 0us Up=252. 1k¥
|| Memo: Phage Om (BOB404-149)

Lightning Impulse Voltsge
Ti=2.53us T2=57. 0us Up=248. 0kV
Memo: Phase Om (BOB404-L50)

Nl (k¥/Divy: 9.2 e Fv}m 9,1 |
CA1( A/Div): A%0, 0 20 A/DEv): 480 0
i ——

—— 3 JEI R ————_E————

E O IS AR

Chins Mational Yransformer Quality Supervision Tesiing Centor (CTOC)

Tino Scale (\CHI\CH2): \10.0\10. Ous/Div
1| b

China Mational Trausformes Quality Svpervisiog

Tasting Conler (CTGT)

Time Scale(\CHI\CH2):\10.0\1D. Dus/Div |

|

| SRR

s: Hushitai Country Xinchengzi District Shenyang Phone: (024)89874449 (024) 89702527
il ctgeBvip, sina, com https, //www. ctn. en Postal code: 110122 Fax: (024)89707949
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Tested terminal:

Test polarity: Negative
CH1.Voltage records

CH2. Neutral current records

Lightning Impulse Voltage
Ti=1, 37us T2=42.8us Up=38.2kY
Momo: Phase a (BOB404-L51)

O (k¥ /Div)zad, 7
CRRL A/DIv); 320.0

o e,

Chine Mational Transformer Quality Supervision Testing Conter (CTOC)

Time Scale (\CHI\CHZ):\10. 0\10. Ous/Div

Lightaing Impulse Yoltage
Ti=1. 1508 T2=44. 2us Up=T6. 2kV
Momo: Phase n (BOB404-L52)

Chopped Lightning [mpulse Voltage
Ti=1.10us Tc=3. 68us K~23% Up=42. 5kV
Memo: Phase a (BOB404-L53)

. e V/0in): 0.3 gy
A/Div): 6400 N“l AfDiv);
._-"_’__l__________.____,____—-—--—-—'——i‘ N
,_.-r—-"""d_-’_
China National Transformer Quality Suparvision Tesling Center (CTQC) China Bationa]l Trawsformer Quality Sepervivion Testing Contar (CTRC)

Time Scale (\CHI\CH2):\10. 0\10. Dus/Div

Time Scsle (\CHI\CHZ):\1. 0\1. Ous/Div

Chopped Lightning Impulse Voltage
Ti=1, 10us Tc=3, dus K=28% Up=84, TkY
Momo: Phase a (BOR404-L54)

Chopped Lightning lmpulse Voltage
Ti=1. 10us Tc=3. 47us K=26% Up=B4, BkV

AR
e s il 2 -

cuah

¢ Quality Sepervision Tesling Contor (CTOC)

Momo: Phase n (BOB404-L55)
i\ =l CHE iv): 648, 0
A T — -
i
[T /~/-.. ]
China Mational Tragsformer Qualily Suparvision Testing Coenter (CTHC)

China Hational Trawslorme
’ Timo Soals (\CHI\CH2): \L. 0\1. Dus/Div

Time Scale (\CHINCHZ): \L. 0\1, Ous/Div

Lightning lmpulse Yoltage
Tl=l.13us T2=44. 6us Up=T75. OkV
Momo: Phase a (BOB404-L56)

ﬂlﬁl’ﬁlr; 0.3
L AlDiv): 640, 0

B gRR R AnHLE

China Matinnal Transformer Quality Supervision Testing Cemier (CTQC)

Lightning Impulse Voltage
Ti=l.13us T2=45, Jug Up=75. 0KV
Memo: Phase s (BOB4O4-LST)

Ci(xv/iv): 28, 3
Azl a/Div):e 8

N e & s s

\ e — B
China Mat okt TEaiLPe ey Qi Ty Sipervivion Festing Centar (Li‘ijt}

Time Scale (\CH1\CHZ):\10. 0\10. Ous/Div

Time Scale(\CHI\CH2): \10. 0\10. Ous/Div

Address: Hushitai Country Xinchengzi District Shenyang

E-mail: ctgc@vip. sina. com http: //www.ctn.cn

W

(024) 89702527
Fax: (024)89707949

(024) 89874449
110122

Phone:
Postal code:
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Tested terminal: b

Test polarity: Negative
CHI.Voltage records

CH2. Neutral current records

Lightning Impulse Voltage
Ti=1, 35us T2=43, 2us Up=38. 2kV
Memo: Phase b (BOB404-158)

AV

_'\f///

China' National Transformer Quality Supervision Testing Cemter (CTOCH

Time Scale (\CHI\CAZ): \10. 0\10, Ous/Div

Lightning [mpulse Voliage
Tl=l,13us T2=45.1us Up=75. 2kV
Momo: Phase b (BOR404-L59)

(R IMESSSsasansRREA

China Natioon! Tranpformer Quality Supervition Testing Center (CTOD)

gi?‘mlf‘ ) .

Chopped Lightning [mpulse Yoltage
Ti=1.10us Te=3.5us K=27% Up=43. 1kY

Memo: Phase b (BOSA04-L60)
(A, 3.0

China Mational TransFormer Quality Suparvision Testlog Conter (UTHU)

Time Scale(\CHI\CH2):\10. 0\L10. Ous/Div

Time Scale (\CHI\CHZ): \1. 0\I. Ous/Div

Chopped Lightning Tmpulse Voltage
Ti=1.10us To=3.46un K=27% Up=B4. 4%V
Memo: Phase b (BOB404-L61)

U5
“l

CHI (k¥ /D1
r"\-;.__/""“‘-___.—-'-_‘-ml L i

China National Traongformer Quality Suporvision Testing Conter(CTQC)

Chopped Lightning Impulse Yoltage
Ti=l, 10us Tc=3. 46us K=27% Up=B4, SkV
Memo: Phase b (BOB404-L62)

China Mational Transformor Quelily Suparvisina Testing Cester (CTOC)

Time Scale (\CHI\CH2): \L. O\L. Ous/Div

Time Scale (\CHI\CHZ):\1. 0\1. Dun/Div

Lightning Impulse Voltsge
Ti=1. 13us T2=44. 98 Up=74. 4kV
Memo: Phase b (BOB404-L63)

Lightaing Impulse Voltage
Ti=1.13us T2=43.8us Up=75. 5kY

China Mational Tramplormer Quality Supervision Testing Ean?nrffT’JL‘]

Memo: Phase b Wn i —
i LS
e

China Natiomnl Transformer Quality Supervision Testing Center (CTQL)

Tine Scale (\CHI\CH2):\10, 0\L0, Dus/Div

Time Scale (\CHI1\CHZ): \10. 0\10, Dua/Div

Address: Hushitai Country Xinchengzi District Shenyang
ctgclvip. sina. com

/1/

http: //www. ctn. cn

i

E-mail:

(024)B9702527
Fax: (024)89707949

Phone: (024) 89874449
Postal code: 110122
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Tested terminal: ¢

Test polarity: Negative
CH1.Voltage records

CH2. Neutral current records

Lightning Impulse Yoltage
Ti=l, 35us T2=44, Ous Up=38, 6kV
Memo: Phase ¢ (ROR404-1635)

CH R

China Nationnl Trassformer Quality Suporyision Testing Conter (CTOC)

e

Time Scale (\CH1\CH2): \1D. ON10. Ous/Div

Lightning lmpulse Voltage
Ti=1,12us  T2=44, Qus Up=T75. 1KV
Wemo: Phase ¢ (BOB404-L66)

China: Hational Tramsformor Quality Sepervision Testing Conter (CTQC}

Chopped Lightning Impulse Voliage
Ti=1.07us To=3.56un K=25% Up=42.5kY

Memo: Phase ¢ (BOB404-L67)

e

China Matiomal Transformer Quality Seperzision Testing Conler (CTOE)

Time 8cale (\CHI\CH2):\10. 0\10. Ous/Div

Time Scale(\CHI\CHZ): \L. 0\, Ous/Div

Chopped Lightning Iwpulse Yoltage
Ti=1, 08us To=3. B2us K=20% Up=85. 0kV
Mewo: Phase ¢ (BOR404-L68)

Chigs Madional Teansformer Quality Supervision Testig Cenluor (CTHC)

Chopped Lightning Impulse Yoltage
Ti=1. 08us To=3.Tus K=23% Up=84. 5kV
Memo: Phase ¢ (BOBA04-169)

Chios Nadionsl Traniformor Quality Supervision Touwting Canter (CTHC)

Timo Scale (\CHI\CH2):\1. 0\1. Dus/Div

Time Scale(\CHI\CH2):\1. 0\1. Dus/Div

Lightning lmpulse Yoltage
Ti=1.12us T2=45. 2us Up=T4. 5kV
Memo: Phase ¢ (BOB404-L70)

Lightning Impulse Voltage

Ti=1.13us T2=44 15
Memo: Phase o (BOB404-L71)

t‘l Mv):28, 3
| l!ﬂg 16400

b e

China Mational Tranpformer Quality Supervitvion Testing Cenler (CTQUR

China Mational Trassformer Qualily Supervision Testing Center (CTQC)

Timo Scale (\CH1\CHZ): \10. 0\10. Ous/Div

Time Scale (\CHI\CH2): \10. 0\10. Qus/Div

B

Address: Hushitai Country Xinchengzi District Shenyang
tp: //www. ctn. cn

CV_

E-mail: ctge@vip. sina. com

(024) 89702527
Fax: (024)89707949

Phone: (024)89874449
Postal code: 110122
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ANNEX 1

RATING PLATE AND OUTLINE PHOTO
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L] TEST  CIRCUITS
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