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This report concerns the inspection activity to routine, type and special tests requested by 
STI- Shenyang on a three-phase oil immersed Power Transformer 180 MVA - 220/38,5 kV, 
Serial Number 1250871 -1 

During the tests w ere present: 

- Mr Tian Venge 
- Mr Umberto Di Marco 

2 RATINGS 

2.1 Rated values 

Manufacturer: 

Type: 

Serial number: 
Sampling date: 
Rated Power: 
Cooling system: 
Rated Frequency: 
Rated Voltage Ratio: 
Rated Current Ratio: 
Connection Symbol: 
Insulation levels: 

HV: 
HV neutral: 
LV: 

- Director of STI High Power Department 
- CESI Inspector 

Jangxi People Transmit & Transform 
Electric Co., Ltd - Nanchang City 
sz 11-180000/220 
[Core-type, 5 limbs] 
12S0871-1 
May 30, 2012 
180 MVA 
ONAN 
50 Hz 

220 ± 8x1,25% kV I 38,5 kV 
472,39 A I 2699,4 A 
YNd11 

SI/LI/AC 
LI/AC 
LI/AC 

750/950/395 kV 
400/200 kV 
200/85 kV 

3 IDENTIFICATION OF THE TESTED SAMPLE 

The tested transformer was identified by own Rating Plate and Outline Draw ing. 
Relevant documents are annexed to STI Test Report [Ref. 4.2] 
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4 REFERENCE DOCUMENTS 

4.1 Normative documents 
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[1] IECStandard 60076-1Ed.3.0 (2011-04): "Power transformers - Part 1: General". 
[2] IEC Standard 60076-2 Ed. 3.0 (2011 -02): "Power transformers - Part 2: Temperature­

rise for liquid immersed transformers. 
[3] IEC Standard 60076-3 Ed.2 (2000-03) +Corrigendum (2000-11): "Power transformers -

Part 3: Insulation levels, dielectric tests and external clearances in air" . 
[4] IEC Standard 60076-5 (Ed. 3.0, 2006-02): "Power transformers - Part 5: Ability to 

withstand short circuit". 
[5] IEC Standard 60076-10 (Ed. 1.0, 2001 -05): "Power transformers - Part 10: 

Determination of sound levels". 

4.2 Report of tests performed in STI Laboratories 

STI Test Report N° CTOC/B-12.113: Routine tests. type tests. special tests - 54 total 
sheets. Issuing date: July 9, 2012. - [CESI registration number: 82024560]. 

5 ASSESSMENT OF LABORATORY ADEQUACY 
During the inspection the adequacy of the laboratory for the performance of the 
required tests was assessed. 
In particular the adequacy and calibration state of the used measuring instruments were 
checked, verifying the expiry dates of calibration indicated on the labels of the 
instruments and all relevant calibration certificates. A list with all the instruments used 
during the tests is included in the STI Test Report [ref. 4.2]. 
On the basis of the modalities of performing and managing the tests, the competence of 
the laboratory personnel charged with the performance of the tests themselves, was also 
ascertained. 

6 TESTS PERFORMED 
The performed tests are chronologically listed in the following table where the clauses of 
reference Standards and the test results are also indicated. 
The details of the test results are reported in the STI Test Report [Ref. 4.2]. 

6.1 Acronysm and abbreviations 
- W Witnessed by CESI Inspector 
- NW Not witnessed by CESI Inspector 
- NC Non Conformities 
- NGV Not guaranteed values 
- Passed Test passed 
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6.2 Table of the tests 

Test 
Standard Clause No 

1 IEC 60076-1 11.1.4 

2 IEC60076-1 
11.1.2.2 

3 IEC 60076-1 11.3 

4 IEC 60076-1 11 .2 

5 IEC 60076-1 11.8 

6 IEC 60076-1 11 .7 

7 IEC 60076-1 11.5 

8 IEC 60076-1 11.4 

9 IEC 60076-3 11 

10 IEC 60076-3 12.4 

11 IEC 60076-3 15 

l 
12 IEC 60076-5 4.2 

13 IEC 60076-3 15 

14 IEC 60076-3 14 

APPROVED 82024559 

Test Description 

ROUTINE TESTS (before Short-circuit Test) 

Test on transformer oil and Dissolved Gas 
Analysis 
Measurement of de insulation resistance and 
tan a 
Measurement of voltage ratio and check phase· 

displacement 

Measurement of winding resistance 

Leak testing with pressure 

Tests on on-load tap-changer 

Measurement of no-load loss and current 

Measurement of short-circuit impedance and 
load loss 

Separate-source AC withstand voltage test 

Long-duration induced AC voltage test ACLD 

Switching impulse test 

SHORT-CIRCUIT WITHSTAND TEST 

Switching impulse test 

Test with Lightning Impulse chopped on the tail 
(LIC) 

....z_ 
FGH 
~ 

Test 
Results Notes 

Passed NW 

NGV NW 

Passed NW 

Passed NW 

Passed NW 

Passed NW 

Passed NW 

Passed NW 

Passed NW 

Passed NW 

Passed NW 

Passed w 

Passed w 

Passed w 
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Test 
Standard Clause Test Description No 

15 Repeated ROUTINE TESTS AFTER SHORT-
to CIRCUIT 
22 TEST (from Test N. 2 to 4 and N. 6 to 9) 

23 IEC 60076-1 11 .1.3e 
Measurement of no-load loss and current at 
90% and 110% of rated voltage 

11 .5 

23 IEC 60076-3 12.3 Short-duration induced AC voltage test ACSD 

24 IEC 60076-3 12.4 Long - duration induced AC voltage test ACLD 

25 
Special Long duration no-load test (Supply at 1.1 rated 
request voltage per 12 hours) 

26 
Special Measurement of the harmonics of the no-load 
request current 

27 IEC 60076-1 11.6 Measurement of zero-sequence impedance 

28 
IEC 60076-

11 Measurement of sound levels 
10 

29 
Special 

Radio interference voltage test RIV 
request 

30 IEC 60076-2 7 Temperature-rise test 

Test on transformer oil and Dissolved Gas 
31 IEC 60076-1 11 .1.4 Analysis after dielectric tests and temperature-

rise test 

32 IEC 60076-5 
Transformer untanking and visual inspection of 

4.2.7.4b active parts after the Short-circuit Test 

PHOTOS OF THE TESTED TRANSFORMER: 
Page 7: during short-circuit test 
Page 8: during AC dielectric tests 
Page 9: detail after untanking 

7 NON CONFORMITIES 

No NC were pointed out during present inspection activity. 

J 

.. -dlSmES 

!~~ f~ 
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~ 

Test 
Results Notes 

Passed w 

NGV w 

Passed w 

Passed w 

Passed NW 

NGV w 

NGV w 

Passed w 

Passed NW 

Passed w 

Passed NW 

Passed w 
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8 CONCLUSIONS 

The tested transformer passed all the tests listed in clause 6. 

l 

D E A L I H 

~ 
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~ 
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TESTING 
No. L0681 

CTQC 

2010000394Z 

CERTIFICATION OF REPORT 
NQ :CTQC/ B-12. 113 

Manufacturer: Jiangxi People Transmit& Transform Electric Co., Ltd. 

Test object name: Power transformer 
Test object type: SZll-180000/220 
Serial: 12S0871-1 
Test items: Routine tests, type tests, special test. 
Standards: IEC60076-1:2011, IEC60076-2:2011, IEC60076-3:2000, IEC60076-5:2006, 

GB1094.1-1996, GB1094.2-1996, GB1094.3-2000 , GB1094.5-2008 
GBff 645lff-2008, technical contract. 

Results: The test results of routine tests, type tests, special tests of SZll-180000/220 
are in accordance with standards and technical contract. The sample passed 

tests. 

CHINA NATIONAL TRANSFORMER QUALITY SUPERVISION AND TESTING CENTER 

SHENYANG TRANSFORMER INSTITUTE CO.,LTD.TRANSFORMER LABORATORY 

Address: Hushitai South Avenue No.18, Shenbei New District , Shenyang Postal code:110122 Tel: (024)89874449 

E-mail: ctqc@vip.sina.com http://www.ctn.cn Fax: ( 024 )89707949 Tel: ( 024 )89872527 
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CX-F-01 CTQC 
China National Transformer Quality Supervision And Testing Center 

Shenyang Transformer Institute Co.,Ltd. Transformer Laboratory 

Test Report 
N2: CTQC/B-12. 113 Total 54 Page 2 

Test object 
Test object sz 11-180000/220 

Power transfonner t e 
name 

Brand I 
Entrusted Kind of Trust testing by testing 

Manufactu- Sampling 
May 30, 2012 rer 

Address 

Standards 

Results 

Note 

IEC60076-I :2011. GB I 094.1-1996 

IEC60076-2:20 ll, GBl094.2-1996 

IEC60076-3:2000, GB1094.3-2000 

IEC60076-5:2006, GBI094.5-2008 

GBff 6451-2008 

Technical contract 

date 

Serial N2 

Test items 

12S0871-1 

Routine tests 
Type tests 
Special tests 

The test results of routine tests, type tests, special tests of SZ 11-180000/220 are in 
accordance with standards and technical contract. The sample passed the above 
tests. 

Test witnessed by: Umberto Di Marco 

Approved by,~ 

Statement : 1. Testing report is 

Zhengjiuj iang 

~'A~ 
invalid without test special sea l. 

Compi led by: Tongqing 

#~ 
2. Testing report is invalid without compiler. checker and approver ' s signature. 
3. PI ease inform CTOC in ti me 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 al I the testing report) . 

Address: Hushitai Soun t h Avenue No. 18, Shenbei New Di str ict , Shenyang 
E- mai l : ctqc@vip. sina . com http : //www.ctn.cn 

Pos t a l code : 110122 
Fax: (024)89707949 

Tel: (024)89874449 
Tel : (024)89872527 
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Test results 

Specified values Measured values 
Conclu-

N2 Test items Standards 
Before S.C.T. After S.C.T. sions 

( Technical contract) 

Measurement of 

insulation Providing insulation resistance 

1 resistance and Providing absorption See 4.1 See4.18.5.l I 
tan o ratio(~o/R1 5) and tan o 

(Routine test) 

Measurement of 
voltage ratio 

The tolerances of voltage ratio 
and check of 

: 

2 
connection 

±0.5% 0.03%,.....,0.06% 0.03%,.....,0.07% Passed 

Connection group: YNd 11 YNdll YNdll 
group 

(Routine test) 

Measurement of 
Maximum unbalancedness 

3 
winding 

Phase: ::s;2% H.V(phase): 0.87% H.V(phase): 0.88% Passed 
resistance 

(Routine test) Line: ::s; 1 % L.V(line): 0.35% L.V(Jine) : 0.37% 

Separate-source 

4 
AC withstand H. V. neutral: 200kV; 60s 200kV; 60s 200kV: 60s 

Passed 
voltage test L.V. : 85kV: 60s 85kV; 60s 85kV; 60s 

(Routine test) 

Phase to earth test 

U1=1.7Um/-{3 ( kV) 247.34 247.34 
Duration ( s): 120 (fn/f) 30 30 

Long-duration U2=l.5Urn!-{j ( kV ) 218.24 218.24 

5 
AC withstand Duration(min): 30 30 30 Passed 

voltage test Po::s;5oopc <80 < 100 
(Routine test) l.lUm/-{j (kV) 160.05 

160.05 '\ 
Duration(min): 5 5 5 /~ 
po::s; 1 OOpC <90 < 10,0 

Frequency (Hz): >50 200 \ 
\ '",:-), -

- ; -D .. Measurement 
of no-load loss +30% 0.08 0.08 

, \ 

6 
Io%: 0.2 \ ~ .... 

Passed 
and current Po (kW) : 112.0 +15% 87.29 87.63 \ '\ 

(Routine test) \ .. ·, . 
Measurement of t: 15·c 

short-circuit Z%: 16.0 ±7.5% 15.57 15.58 \.-
7 impedance and Pk CkW): 45 1.2 + 15% 420.91 420.51 ~ ~ Passed 

load loss P101at (kW): 563.2 +10% 508.20 508.14 \ ·-~ 
(Routine test) . . 

~ 'V 
Address : Hus hi tai Soun th Avenue No. 18, Shenbei New District, Shenyang 
E- mail: ctgc@vip. sina.com http: //www.ctn.cn 
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Specified values Measured values 
Conclu-

N2 Test items Standards 
Before S.C.T. After S.C.T. sions 

(Technical contract) 
Breakdown voltage (kV): ~40 62.40 62.37 

Test on trans-
tan cS C90°C ): ~O.Ql 0.00156 0.00157 

8 fonner oil 
Water dissolved in oil Cmg/U: 

Passed 
(Routine test) 

~ 15 7.0 7.1 
Providing gas chromatography Providing gas Providing gas 

chromatography chromatography 
Test on on-load According to Clause 10.8 of 

Comply with Comply with 
9 tap-changers IEC60076-1 :2011,GB1094.1- Passed 

(Routine test) 1996 
standard standard 

Leakage test 
Applied pressure (kPa): 30 30 

10 Duration ( h): 24 24 Passed 
(Routine test) 

No leakage oil and damage No leakage oil and damage 
Switching 

Switching impulse wave (kV): 
11 impulse test Passed 

(Routine test) 
750 ±3% 738,._,754 738,._,757 

Temperature- rise limit (K): 
Temperature-ris Top oil: 55 50.4 

12 e test(Type test) Winding: 65 H.V. : 54.1 
Passed 

L.V.: 52.5 

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

U1 (kV): 395 395 
Duration Cs): 120 ( fn1f) 30 CF'I 
U2=1.5Umh/3 CkV) 218.2 -

In spection -Duration(min): 5 5 S E r vice 
ver ified by Lf . Di HAA.8 ~ PD~500pC < 100 

l.lUmh/3 (kV) 160.0 
Duration(min): 5 5 -
PD~ lOOpC <SO .~ 

Short-duration 
( AC withstand Frequency ( Hz ): >SO 200 \ 

13 
voltage test 

'Passed 
A phase-to-phase test with three-phase supply . 

(Special test) . 
~ 

U1 CkV): 395 \ . 
39S "' Duration ( s): 120 ( fo1f) 30 \ .._ 

U2=1.3Um (kV) 327.6 \. 
Duration( min): 5 s \ PD~300pC <130 
1.lUm (kV) 277.2 \ . 
Duration(min): s 5 i .... 

\ 

PD~lOOpC < 100 ' . -
'Ii 

<\.-..- .,.. 
Frequency (Hz): >SO 200 (,/ _..,; 

) 
~ 

Address: Hushi tai Soun th Avenue No. 18, Shenbei New District , Shenyang 
E- mail: ctgc@vip.sina.com http: //www.ctn. cn 

Postal code: 110122 
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Specified values 
Measured 

Conclu-
N2 Test items values 

Standards C Technical contract) sions 

Measurement of 
14 sound levels Sound level LPA dB(A): I 58 Passed 

(Special test) Sound power level LwA.SN dB(A): ~97 80 
Measurement of the 

15 
harmonics of the Providing no-load current I1-li6 no load current 

I no-load current harmonic values of each phase harmonics 
(Special test) 

Measurement of zero 

16 
sequence impedance on Providing zero sequence 

41.66 I three phase transfor- impedance value (Q) 
mers (Special test) 

Long-duration Applied voltage(kV): l.lUr 42.35 
17 no-load test Duration(h): 12 12 Passed 

(Special test) No C2H2 in oil No C2H2 in oil 
Three times each phase 3 
Duration Cs): 0.25±10% 0.24 

Short-circuit 
Test waveshapes have no distortion No distortion 

18 withstand test 
Deviation of reactance before and 

Passed after S.C.T.~ 1% 0.21% 
(Special test) 

The untanking inspection shows No apparent defects 
no apparent defects 
Successfully check items after S.C.T. Passed 

Lightning Full wave Chopped wave 

impulse test H.V. (kV ): 950 1050 ±3% 939 .8~961.3 1045~1053 
19 ( Routine test, 0 CkV ) : 400 I ±3% 392.3~404 .2 Passed 

type test) L.V. (kV): 200 220 ±3% 197.1 ~200 .9 217.4~220.3 

Radio interference Applied voltage (kV): 277.2 
277.2 
A: 355 

20 voltage test Radio interference level( µ V): 
B: 25 1 Passed 

C Special test) ~500 
C: 282 

Note: I.The guaranteed values of no-load loss and no-load loss current are in accordance with the technical 

contract. 

2.The guaranteed values of load loss and impedance voltage are in accordance with the technical contract. 

3. The guaranteed value of sound level measurement is in accordance with th~ technical contract. 

4.The measurement of no-load current harmonics is in accordance with Chinese national standard 

GB l 094.1-1996. ' f'\ 

5.Um in GB1094.3-2003 is 252kV, in IEC60076-3:2000 is 245kV, the technical contract requires 252kV. 

6.The applied voltage of Lightning impulse full wave test (950kV) in accordance with the technical 

contract. 

7.The applied voltage of Lightning impulse chopped wave test in GB1094.3-2003 is 1050kV, in !EC 

60076-3:2000 is 1045kV, the technical contract requires 1050kV. -
8.The applied voltage of switching impulse test (750kV) is in accordance with the technical contract. 

9.RIV test is required in the technical contract. 

Address : Hush i tai Soun th Avenue No. 18, Shenbei New Di strict , Shenyang 
E-mail : ctqc@vip.s ina.com ht tp: //www. ct n. en 

Postal code: 110122 
Fax : (024)89707949 
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Tel: (024)89874449 

Tel : (024)89872527 



Test 

1. Test object parameters 
Rated power (kVA): 180000 
Rated voltage (kV): 220/38.5 
Ratedcurrent (A): 472.39/2699.4 
Rated frequency (Hz): 50 

Number of phases: 3 
Taprange (kV): (220±8xl.25 %) /38.5 

Connection symbol: YNdll 
Cooling method: ONAN 
Core-form type: 5 magnetic limbs. 
Temperature class of insulation: A 
Insulation level: h.v. line terminal 

h. v. neutral 
1. v. line terminal 

2.Sample condition description 

Report 

SI/LI/AC 
LI/AC 
LI/AC 

750/950/395kV 
400/200kV 
200/85kV 

CTQC 
Na: CTQC/B-12. 113 

Total 54 Page 6 

Sample exterior construction and major dimensions( length, width, height) are in compliance with drawing. 
Measured values: length is 9370mm, width is 7650mm, height is 6455mm. 

Outline dimensions Rating plate Body assembly Core assembly 

lRD.710.087.lZ 8RD.860.087.IZ 5RD.700.087.IJ 5RD.640.087.2T 

H.V. lead L.V. lead H.V. winding L. V. winding 

5RD.5 l 6.087. l Y 5RD.516.087.2Y 6RD.600.087.2X 6RD.600.087.1X 

Rating plate and outline drawings are in testing report annex, other drawings should be conserved by 

enterprise after affirming by testing center. 

The form, performance data , specifications of sample rating plate are in compliance with drawings. 

The marking of the phase sequence on high voltage and low voltage side of the sample is clear and right. 
The surface of the sample has no collision and damage. 

3.Standards 
GB I 094.1-1996, IEC60076-l :2011 ((Power transformers Part I: General )) / '\ 

GB1094.2-1996, IEC60076-2:201 l ((Power transformers Part 2: Temp'erature rise)) •, 
GB1094.3-2003, IEC60076-3:2000 ((Power transformers Part 3: Insulation'Jevels, dielectric tests and external , 

' clearances in air)) . \ J .. ' 

GBI094.5-2008, IEC60076-5:2006 ((Power transformers Part 5: Ability to withstand short circuit)) 

GB!f645 l-2008 ((Specification and technical requirements for oil-immersed po~er transformers)) 

Technical contract 

CESI 
Inspection service: A (\ eo 
verified by t,{ - {>I H I'-

Address: Hushi tai Soun th Avenue No. 18, Shenbei New Distric t, Shenyang 
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4. Test items and conc lusions 

4. 1 Measurement of insulation resistance and tan 6 (Routine test) Test date: Jun.04,2012 

Humidity: 75%; Oil temperature : 22.?"C 
Insulation resistance 

Measurement position 
(MQ) 

~o /R15 ~00~0 Cx(pF) tan 6 

~00 ~ R1s 

H.V.-L.V. &E 18200 9400 7760 1.21 1.94 14110 0.0026 

L.V.-H.V. E 16700 7150 4590 1.56 2.34 26440 0.0024 

H.V. & L.V.-E I 5770 4160 1.39 I 25670 0.0034 

H.V.-L.V. I I I I I 7440 0.0029 

Core-E I 42.8 r--rr• I 

Clamp-E I 42.4 
vL..:>I 

I ! - . • 
·-r----•-1 I cc1 · v1<.:t:: 

Core &Clamp- E I 3130 verified by ~ . ()' HA A._t:,.D 

4.2 Measurement of vo ltage ratio and check of connection group (Routine test) 

Test date: Jun.04,2012 

H.V. L.V. Measured deviation(%) Connec-

Tap Voltage Tap Voltage 
Ratio ti on 

position (kV) position (kV) AB/ab BC/be CA/ca group 
1 242.000 6.286 0.05 0.07 0.09 
2 239.250 6.214 -0.04 -0.02 -0.01 
3 236.500 6.143 0.08 0.07 0.09 

4 233.750 6.071 -0.04 -0.02 0.00 

5 231.000 6.000 0.05 0.06 0.08 

6 228.250 5.929 -0.05 -0.03 -0.02 

7 225.500 5.857 0.04 0.05 0.07 

8 222.750 5.786 -0.06 -0.05 . ·,-0.03 

9b 220.000 I 38.5 5.714 0.03 0.04 0.06 YNdll 
10 217.250 5.643 -0.08 

r 

-0.06 -0'.04 

11 214.500 5.571 0.02 0.03 0.05 
" 

12 211.750 5.500 -0.09 -0.07 . .• -0.06 't 

13 209.000 5.429 0.01 0.02 · 0.04 

14 206.250 5.357 -0.11 -0.9 -0.07 

15 203.500 5.286 -0.01 0.01 0.03 

16 200.750 5.214 -0.1 2 -0.10 \ -0.08 

17 198.000 5.143 -0.02 -0.01 0.02 

' \' / ,~ 

-* ~ 

Address: Hushitai Sounth Avenue No. 18, Shenbei New District, Shenyang 
E- mail: ctgc@vip. sina.com http: //www.ctn.cn 

Postal code: 110122 Tel : (024) 89874449 
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4.3 Measurement of winding resistance (Routine test) Test date : Jun.05,2012 

Oil temperature:22.3 ·c 
Measured values ( Q ) 

Unbalancedness Winding Tap position 
A-0 B-0 c-o (%) 
a-b b-c c-a 

1 0.2611 0.2609 0.2629 0.76 

2 0.2561 0.2559 0.2580 0.82 

3 0.2519 0.25 17 0.2536 0.75 

4 0.2470 0.2469 0.2486 0.69 

5 0.2427 0.2426 0.2445 0.78 

6 0.2379 0.2378 0.2395 0.71 

7 0.2336 0.2335 0.2353 0.77 

8 0.2289 0.2287 0.2304 0.74 

H.V. 9 0.2241 0.2235 0.2248 0.58 

10 0.2295 0.2292 0.2312 0.87 

11 0.2339 0.2335 0.2355 0.85 

12 0.2387 0.2384 0.2404 0.84 

13 0.2429 0.2426 0.2447 0.86 

14 0.2479 0.2475 0.2495 0.81 

15 0.25 19 0.25 17 0.2538 0.83 

16 0.2569 0.2565 0.2586 0.82 

17 0.2610 0.2607 0.2628 0.80 

L.V. I 0.009881 0.009884 0.009916 0.35 

"\ 

4.4 Separate-source AC withstand voltage test(Routine test) Test date: Jun.05,2012 

Test circuit is given in Annex2-a \ \ \ 
. 

Humidity: 61.6%; Oil temperature: ' · 22.3 ·c; Atmospheric pressure: 99.7kPa 

Position Applied voltage (kV) Duration ( s ), .... Results .. 
~ 

H. V.neutral- L. V.&E 200 60 
\ 

~~ \ ( 

' Passed 
L.V.- H.V. &E 85 60 \ 

CESI \. 
' \- -. 

Inspection service 
verifiad by tf . ()I HA Reo ' .... ~ / 

Address: Hush1 ta1 Soun t h Avenue No. 18, Shenbe1 New District, Shenyang 
E- mail: ctgc@vip.sina.com http: //www.ctn.cn 

;:;.-; 

Postal code : 110122 Tel : (024)89874449 
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4.5 Long-duration AC withstand vo ltage test CACLD) (Routine test) Test date: Jun.05,2012 

Test circuit is given in Annex2-b. 

Phase to earth test, tap position 9b, frequency 200Hz. 

Induced voltage Partial discharge levels ( pC) 

Phase-to-earth Duration 
Multiple 

(kV) 
A B c 

l .lUrnJ-Jj 160.05 5min < 100 <100 <100 

U2=1.5UrnJ...j3 218.24 5 min <100 <100 <100 

U1=1.7Um/..[3 247.34 30s I I I 

5 min <50 <40 <70 

10 min <50 <40 <70 

U2= l .5UrnJ...j3 
15 min < 60 <50 <70 

218.24 
20min <60 <50 <70 

25 min <60 <50 <70 

30min <60 <50 <80 

uurn1-Jj 160.05 5 min <80 <70 <90 

Note: Um=252kV 
Background noise level is < 15pC before and after test. 
Start voltage: 155.20kV Extinction voltage: 62.69kV. 

4. 6 Measurement of no- load loss and current(Routine test) Test date: Jun.05,2012 

Test circuit is given in Annex2-c. ... 

r.m.s voltage (kV) No-load current ' No-load loss (kW) 

Reading of mean Reading of r.m.s. 
( A) 

Measured 
value voltmeter voltmeter (%) value ,. 1 

38.500 38.608 2.10 0.08 87.53 

CESI 
ser vice Inspectio n 

4 · 01 ~ A-A.-W verified by 

Address: Hushi tai Soun th Avenue No. 18, Shenbei New District, Shenyang 
E-mai l: ctgc@vip. sina. com http: //www.ctn.cn 

Postal code: 110122 
Fax: (024) 89707949 

Corrected value 
. 

87.29 

\ 
-;- l 

\ . '... 
.. "\ . 

\ -* ~ 
</ ~~' 

Tel:(024)89874449 
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4. 7 Measurement of short-circuit impedance and load loss (Routine test) Test date: Jun.05,2012 

Test circuit is given in Annex2-d. 
H.V. short-circuit 

Total loss 
Applied current Impedance Load loss ( kW ) ( kW ) 

I Measured (Each ohase ) 
Winding 

Tap 
voltage Measured Corrected Corrected 

position (kV) 
( Q ) (%) value value value 

(A) I/Ir 
t=75 °C t=75 °C t =75 °C t =75 °C ( %) 
I=Ir I=Ir 

t=22.3 ·c 
I=Ir I=Ir 

H.V. 1 268.41 62.50 24.702 53.13 16.33 160.06 434.89 522.18 

I 9b 284.86 60.30 20.658 41.87 15.57 142.00 420.91 508.20 
L.V. 

17 318.99 60.77 18.484 33.45 15.36 163.10 488.09 575.38 

4.8 Test on t ransformer oi I (Rout ine test) Test date: Jun.01, 2012 

tan 6 c9o·c) I Breakdown voltage (kV) 1 Water dissolved in oil ( mg/L) 

0.00156 I 62.40 I 7.0 

Gas chromatograph v( before routine tests ) Test date: Jun.OJ, 2012 µLIL 

H2 co C02 CHi C2H6 C2H4 C2H2 Hydrocarbons 

0.00 4.07 145.80 0.15 0.00 0.00 0.00 0.15 

Gas chromatography (after S.C.T test, before before long-duration no-load test) 

Test date: Jun.19, 2012 µLIL 

H2 co C02 CH4 C2H6 C2H4 C2H2 Hydrocarbons 

2. 10 8.76 150.20 0.21 0.00 0.00 0.00 0.21 

Gas chromatography (after long-duration no-load test, 1.1 times over-current test) 

Test date: Jun.20, 2012 µLIL 

H2 co C02 CH4 C2H6 C2H4 C2H2 Hydrocarbons 

2.80 9.03 151.70 0.26 0.00 0.00 0.00 0.26 

Gas chromatography (after 1.1 times over-current test, before temperature-rise test) 
Test date: Jun.20, 2012 µ LIL 

Hi co C02 CH4 C2H6 C2H4 ' C2H2 Hydrocarbons 

3.76 9.68 152.60 0.31 0.00 0.00 0.00 • 0.31 

-

\ 
. 

Gas chromatography (after temperature-rise test ) 
Test date: Jun.21, 2012 µLIL 

H2 co C02 CH4 C2H6 C2H4 C2H2 Hydrocarbons 

14.35 33.27 315.60 }.:-l f-c- 0.00 0.00 0.00 1.17 
'--'L-'J " 

---~. 
Inspe ction service 
verified by ~ · 01 ttt1 R.to 

- ~~, 
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4. 9 Test on on-load tap-changers(Routine test) Test date : Jun.04, 2012 

Operation test: 
a. 8 complete operating cycles with the transformer not energized(a cycle of operation goes from 

one end of the tapping range to the other and back again). 

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. With one winding short-circuited and made rated current in the tapped winding, 10 cycles 

of tap-change operations across the range of two steps on each side from where a coarse or 

reversing changeover selector operates, or otherwise from the middle tapping( the tapchangger 
will pass 20 times through the changeover position). 

4. 10 Leakage test(Routine test) 

Test method 

Atmospheric 
pressure 

Applied pressure 
(kPa) 

30 

Test date: Jun.04, 2012 

Duration ( h) 

24 

Residual pressure 
CkPa) 

30 

4. 11 Switching impul se test (Routine test) Test date: Jun.04,2012 

Result 

No leakage oil and 
damage 

Humidity: 83.3%; Ambient temperature: 20.6°C; Atmospheric press: 99.9kPa. 

Test items and voltage 

Tested terminals Rated withstand voltage (kV) 

A,B,C 

Test sequence: 

One reduced negative polarity switching impulse: 

Three rated negative polarity switching impulse. 

Test records: 

750 

. 
• 

Tl :Front time: TO:A total duration from the virtual origin to the first zero passage; 

Td:Time above 90%Up; Up:Peak voltage. 

CESI 
Inspection servicE. 
verified by c{, DI ~A R.()) 

Addr ess : Hushitai Sounth Avenue No. 18, Shenbei New Dis t r i ct , Shenyang 
E- mail: ctgc@vip. sina.com http: //www.ctn. cn 

Post al code: 110122 
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\ 
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Tested terminal: A Test polarity: Negative CH 1. Voltage records CH2. Neutral current records 

. ' ' ' ---.,--------- ··· ·r-·· ········--"'1------------·r -··········· 
' ' ' ' ' ' 

' ' . ' 
' ' ____ _ __ _ _ _ _ _ _ ;" _ _____ --- ---~----- ------ -- - ----- -- --- U-~ 

. . 
' . 

I I ! I 

. --~ ------------.. ------------.. -------------. ------------' . ' 
' . ' . . . . ' 
' ' ' ---~ - -- - --- - - - - - -:-- - - - - - ------ ~ ---- - - - - - - - - - ~ --- - ---------

I I I I 

' ' . ' . ' . 

lllt~,:i~ SI: Phase.,A Tapping 1 ( 812113 - L03} : 
-- --- --- ~---- ! __ '>.;~J ________ ; ____ ____ _. __ ____ . 

i : l : : : : 

~•!CJ!:•••,••••••••r•••••••r••••::•r::• ::•:•• 
--------"--------.J--------.J---------·---------·------ ---1 I I t I 

: : : : -~-
' . ' ' 
I I I I 

. ' . ' ------~ - -- - --.. - - - -----... -------.. --- ----- -·---- - ----. . . . . ' . . . . ' . 
f· .-· 

_______ .. ________ ... ________ .. ________ ... ________ _, ________ _ 
I I I ! I 
I I I ! I 
I I I ! I 

SI: Phase A Tapping 1 ( 812113 - L02 ) : '_ ....... ; .. i'..\.~=;=~-- .... ___ :_ .. ___ . 
I . ' . . . . . ' . . 

' I I ' t 
I ' I ' I "la>N·-}- -- - ----;--- ----;-- --- --- ;- - --- ---;--------;---- --- - -

11 I I o I 0 

. :!\,_);' r : :··::::::.< ...... . 
o I I I t t -----.--- -----,-------- .... --- -- ----.------- -..,- --------,-- -- -----

' . . . ' ' 

···1 :::::: ::c:::::;:: :·::·:~: :::::::r :: ::: :r::::::· 

No . 18703 
CH1 
Eu l. SI 
u,,. -1~bl 
T1= '""" lp:: """' Td: 245uo 
T2= ''°"' To• '""' CH2 ... ·106 4A - oav 

I ! I ' 0 I ----,-------- .. -------- .. ---------.-- ------ -.----- ----,------- --

. ' . 
-- - ----- J _ _ __ ____ J __ __ --- ~- - - --- ---:----- - -- -:- -- - ----

.. ~( ! ...... T .. . : ......... l ......... (' .... ~ 
···:v .. ···-1···· ··- ·r · ·-- ··· : ··· -- ···1 · ·---~.-:~;-·----

,"°' --~---- ----1--------1- --- - - -- 1 -- ------ -:--- - : -- --r-

\.. ,' 

CESI 
Inspec t io n s erv ice 

Verified by 4 I Di MA R_ eo 

N .· 7 
CH1 No 18702 
Eva!. SI 
Up= -745kV 
T1 :a- 182us 
Tp= 170Us 
Td:z 243us 
T2:: 6661.PS 
To: 732us 
CH2 No. 18702 
Ip• -106.7A 
ll lTOr- -0\IFL 

SI 
·139+.V ,.,.,. 
'""" 249us 
853u• 
938u• 

-1Q5_6A 

00\/ 

\ 
\ 
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Tested terminal: B Test polarity : Negative CHl.Voltage records CH2. Neutral current records 

;,11~~-~--- "' -------- ::4- ---- -- -"'--- --- -"·· l 
SI: Phase8 Tapping 1 (8121 13 - LOS) 

........ ; ........ ; ___ _____ ;_ .. . ... . : ......... : ..... .... · 

I ~ : : : : 

::::t::::: :::::: : :·:r::::·_r-·::::r::::::~·:::::::: 
\ : : : : : 

1 ~ ·:: · , ···· ··;· ...... ; ........ : ........ : ........ ~---·· ··· 

< > I I I 
____ ____ J _____ ___ .1 ________ J _ _ - - • --- .,.. __ - -- -- - - · - -- ------

: : : : ' <W 

. ' 
I I I I 
I I I I I I . --~ ------~- -------~ --------·:· -------·:· -- - - - - -·:· - - -----
' I 1 I I I 
I I I I I 
> I I I I 

' I I I l - --~ --------~ --.. ----.. -- - - ----... -------.... --------·- ----- - --. . ' 
' ' ' ' . ' 

' ' I I < I ·-<>-·----- ------ ---. _,,, __ --. -- - ~ ---------'---------'---------
' I I < I 

I I < ' 

' I < I 

•10<DJ'A 

Sl: Phase 8 TaJlj)ing 1 ( 812113 - LO?) : 

N 1 7 
CHI 
Eval : 
Up:: 

Tl• 
Tp• 
Td= 
T2• 
To• 
CH2 

~· 
UeC' 

CHl 
Ev~I . 
u,,. 
T1: 

i -------- 1--- - -- --1-r~ :-------- (--·-··( ··- -· 

,..·1:::::::r::::::)::::::L:::::L:::::r::::::: m 
~·-1\r-1--· - · - ··j_ · ··· --· ·: - - ·······i· ······· · ~ 

I I < I I I 

- - - - , -. ------~- -------., --------.,. - - ------.- - ------..... -. - . ---

' ' ' ___ _____ ,J ________ ,J ________ ,J _ ________ , _ _ __ _ __ _ _ , __ __ _ ___ _ 

I ' I ' I 
I I I I I 

I 0 I ' 

' ' ' ' ' 

. ' ' ---- -- .. -------- .. -------- .. --- -- ----.-- ----·· ··- -- ---- -
' I < I I 
0 I I I 

0 I I I 

' ' ' ' I I ' I .. _______ _ ,,, ___ _____ .. __ __ ____ .. ___ _____ ... ___ _____ _, _____ __ _ _ 
' ' ' ' ' 0 I I ' I 
O I I • I 

SI 
-38$,\.' 

'"'"' 17"" 
249uo 
1129us 
157llvs 

-5561A 
O<N 

SI 
-74'4kV 
11!00. 
171us 
258u• 
1025uo 

"""" 
·10BlA 
OJN 

"''''": SI: Phase B Tapping 1 ( 812113-LOO ) ; 

=·~J•l•••···•• ,• ·······:·····••1 •••• •·: 
It..!~ 1B70fl 

CHl 
Eval.. SI 
Up= ·739kV 
Tl• 184us 
Tp= 171us 
Td• 250u9 
T2' 695us 
To:= 751us 

CH2 

""' 
-1077A 

LI•~ 00, 

' I ' I f I ----.. -------- -.------ ---.-- ------.,-------- .. ----- --- -.-----
. ·-

' ' ' --r---- --:-------- :--------:----- ---:------ ---:--- -----., 
I ; : : ___;-----:-

~- ' . ~ : : : .rn;c.: ..... •I• I•••··· 
' ' ' ' ' ' 

14'QI, ·- ;--------:- ------- :-- ---- -- ~-- ------;-- - - - -- - ;----- - --

' . ' 

• : SI: Phase B Tiping 1 (8121 13- LOS) l-'!-CH~,~~--1 

-FL(. LT , ~~ 
-··\·····-i·7:·-·····+···--+······+·------ i~ 1\09u• 

::::l:\?i.:::::::::::::::t:::·::t:::::::t::::::. ~~ ~:eA 
T9t•1Co:Mil\ 

' ' ' ' ' . 

fBVfft'" 
,::-00. --1- ------· 1·. ------~--------~- -- -- ---~---- -- -- ~---. ----. 

, ... ~----' 
> 

\ \· ~. - \ 
... ' '· 
. l_"\ .. 

" , .. 4 

4-~. ~ .. 
CESI \ 
Inspect ion service 

=v=e=ri=fi=ed=b=ydyb. ,;;;O~i~61 fl Rfo 
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Tested terminal: C Test polarity: Negative CHl.Voltage records CH2. Neutral current records 

-..... ,,. ---- --- __ ,_., _____ ___ ,_ __ _____ --~:-.-==1 j.I:!O....lfil!!__-1 

-+ <'f/".'~f"'f"'"E~'t < ~ EI 
·~ • • • • • T2• 6~ 

,·- ~ 1----- ---~-- -----~------- -~--- - - -- -..: • •• • •••• ..; ••••••••• To• 79Bvs 
.zo,., •i '/ ' ' ' ' CH2 

~::J\/L:::::c:::::t:::: : ::L::::t:::::: ~~ ~~55A 
. ' ' . ------- -"'-------- "'--------"'------ -- ... ·--------'--------
: : : • OQ 

' ' t I I t "'\·--------.-------·-;·--------,---------
• I I I 

' ' . . ' ' 
' I I • 0 

' I ' ' I I ... , ...... .. , ............... . .. ... ---------.---------·--------
' I I I I 
I I I I I 

' ' ' ' ' . . ' . 
,XIII-· 1 · ------- ~-------· r · ------~--------T----- --T-------

' M'"""" SI: PhaseC Tapping 1 ( B121 13 - L11 ) ! wco...H, 1.0• UL--l 

·--------1--------1--------1-------~:=~· ~~ 
, , , , T1 • 

~ ' ' ' ' ' Tpa 

SI 
·7471N 

7nV~-I-------r·----·-r·------ ~---- ·· r·------T·------- ~~: 

··.\•••I•• +••••F••I I 1~ ;; 
181•'°ocn:"' 

• • ' t ' • --------J--------J--------.J--------..1---------·----- -- -' . . . . 
I t I I . . . 

' . . ,'°"- -~ --------~ --------~- -------"";- --------:- --------:- -------
i : : 

CESI 

; SI: PhaseC Tapp!ng 1 ( B12113-L12 ) : . . ' ('-.· ' . --------~ --------~--------: .. ------ -:- --------:- -----
' . 
' ' I I I I I 

~v·· ~------·-r··-----r··- --·r· ·-----r··-----r-------
·-· _______ __ ____ ___ .. ______ .. __ _____ _ .. ________ ... _______ _ 

I I I • I 
I I I I I 

I o I I ' 
I ' I I 1 1 

· v ·1- ------.J ------1-- ---- --1--------y-------1--------
. ' . 

l'tl•tOOOrr.6<\ 

' + I ., --------~ --------~ - -------~- --------:- --------:---- -----

--- ~-~~~-
--- N.:-------- ---- 11.· -- --------------11------ ----------11--------1----- \ f -,-----
--~ --------~ --------~ - -------~--------~- .... ---~~.- -----

: : : : : ' - ·-

Inspection ~~-r~icl ~ J Ii\. G\ O I\ 
verified b y V\ u V""'l VI IJ'(,W 

T1• 
Tp• , .. 
T2> , .. 
CH2 ,.. -

SI 
-738kV 
UM us 
172u• ...... 
652uo 
7 16u> 

·1051A 
oov 

SI 
-750kV ...... 
173.,, 
261us 
1124us 
129:3u• 

-1072A 
OCN 
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The test is conducted by means of short-circuit method, test duration is 13h , stability duration is 4h. Tap I 7. 

Measure top oil temperature-rise: Specified total loss is 574.72kW, injected total loss of 574.72kW during 
test. 

Measure winding temperature-rise: Specified current is 524.88A, injected test current of 524.88A during test. 

Temp.-rise calculation: 

Oil temp.-rise calculation under test losses: 

Temp. of top oil("C): 9 o_test loss=+ L So (iLtestloss = ( 83.2+83.2+82.0 ) I 3 = 82.8 

Temp. of bottom oil('C ): e b_test loss = + L 9b(i)_test loss = ( 55.7+57.2+57.2+57.6) I 4 = 56.9 

9 
_ 9 o_test loss + 9 b_test loss 

Average temp. of oil('C): om test loss - = ( 82.8+56.9 ) I 2 = 69. 9 
- 2 

Ambient temp.(-C): 9 a_teslloss =+ L 9a(i)_testloss = ( 32.4+31 .8+33.1+31 .8+32.4+32.5) / 6 = 32.3 

Top oil temp.-rise(K): b.9o_testloss = 9 o_test loss - 9 a_testloss = 82.8 - 32.3 = 50.5 

Average oil temp.-rise(K): b.9om_test loss = 9 om_test loss - 9 a_test loss = 69.9 - 32.3 = 37.6 

Oil temp.-rise under corrected losses: 

b.9 b.S P 1otalloss x 574.72 09 
o = o_test loss x( p ) = 50.5 x ( 

574
_
72 

) . = 50.5 
lest loss 

Top oil temp.-rise(K): 

Average oil temp.-rise(K): b.9om = b.6om_test1ossx( : totalloss )x = 37.6 x ( 574.72 
testloss 57 4. 72 
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Oil temp. calculation during switching off: 

Temp. of top oil{'C): 9 o_start = -7; L 9 o{i}_start = { 82.1+82.0+80.6) / 3 = 81.6 

Temp. of bottom oil("C): 9b_start = -7; L 9b(i)_start = ( 56.1+57.3+57.5+57.9) I 4 = 57.2 

Average temp. of oil("C): 
9 o start + e b start 

9 om_start = - - = { 81 .6+57.2 ) / 2 = 69.4 
2 

Oil temp. calculation under measuring R: 

Temp. of top oil(°C): 9 o_end = -7; L 9 0 {i}_end = { 75.1+75. 1 +66.4 ) / 3 = 72.2 

Temp. of bottom oil("C): 9b_end = -7; L 9 b( i)_end = ( 48.7+52.4+52.7+46.9) I 4 = 50.2 

Average temp. of oil(°C): 
e o_end + e b_end 

9om_end = = { 72.2+50.2 ) / 2 = 61.2 
2 

Cold R measurement at 26'C ambient temp.: H.V.(O): 2.627 x1Q 
-1 -2 

L.V.(Q): 0.9983 x1Q 
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Legend Data to be inserted 

Time interval .6.t= 1 min 

Initial average liquid temp. Bom_start= 69 4 'C Estimated winding time constant Tw= 7.50 min 
Final average-liquid temp. eom_ends &12~ Estimated average liquid temp. Ao= 74.62 'C 
Liquid temperature slope ks 0 .27 K/min Estimated winding to liquid temp. Bs 11 .3g K 

Auxiliary variables: Average winding temp. at the instant of shut down Bwo= 86.0 'C 

tc= -10.6469 I n sa I sb I SC I sd I se I 
te= 0.1427 f AbsSums:f 27 7.42 I 2066.89 f 582.48 f 150322.51 I 4.57 

Bw(i) 
Ll.Bw(i) 

R(i) Bwm(i) as Bw(I) Bw(i) 
Time Bom(i)= u{_ as 

(Bw(i)) 2 e (·lll'Tw) (0) as Bwval(i) ewcor(i) corrected K as 
(min) x10·1 Ao-kt measured 

(0/1) and 
pereq. 

Ll.Bw(i) calculated (C.5) 
validated 

0 74.62 86.0 1 

1 74.35 84.32 

2""" 74.08 79.66 79.66 79.99 1 82.80 
1--

3 3187- 73.80 81 .64 81.64 82.46 1 78.63 -1 .358 -106.78 6 182.65 0.7087 81.44 

4 3 115' 73.53 80.45 80.45 81 .54 1 81.54 -0.919 -74.93 6648.56 0.5866 80.21 

""5 3.164 73.26 79.35 79.35 00.72 1 80.72 -0.820 -66.15 6515.58 0.5133 79.10 

6 3154 72.98 78.36 78.36 80.00 1 80.00 -0.720 -57.61 6399.83 0.4492 78.10 -7 3 144 72.71 77.37 77.37 79.28 1 79.28 -0.720 -57. 10 6285.12 0.3931 77.19 

8 3 135 72.44 76.47 76.47 78.66 1 78.66 -0.621 -48.83 6187.07 0.3440 76.36 
g 3127 72.16 75.68 75.68 78.14 1 78.14 -0.521 -40.75 6105.30 0.3011 75.59 

10 3 119 71 .89 74.88 74.88 77.61 1 77.61 -0.521 -40.48 6024.08 0.2635 74.89 
1--

11 3 l13 71 .62 74.29 74.29 77.29 1 77.29 -0.323 -24.95 5974.08 0.2306 74.24 

12 ··3-;0t; 71 .34 73.59 73.59 76.87 1 76.87 -0.422 -32.45 5909.00 0.201 8 73.64 

13 3100 71 .07 72.99 72.99 76.55 1 76.55 -0.323 -24.71 5859.48 0.1766 73.08 

14 3095 70.80 72.50 72.50 76.32 1 76.32 -0.223 -17.05 5825.32 0.1546 72.56 

15 3089 70.52 71 .90 71 .90 76.00 1 76.00 -0.323 -24.53 5776.16 0.1353 72.06 

16 3 085 70.25 71 .50 71.50 75.88 1 75.88 -0.124 -9.41 5757.31 0.1184 71 .60 

17 3080 69.98 71 .01 71.01 75.65 1 75.65 -0.223 -16.90 5723.45 0.1 036 71 .16 

18 3076 69.70 70.61 70.61 75.53 1 75.53 -0.124 -9.37 5704.70 0.0907 70.74 
19'" -3 072 69.43 70.21 70.21 75.41 1 75.41 -0.124 -9.36 5685.97 0.0793 70.33 - '3001 69.16 69.72 69.72 75.18 1 75.18 -0.223 -16.80 5652.32 0.0694 69.95 20 

21 3064 68.88 69.42 69.42 75.16 1 75.16 -0.025 -1 .86 5648.61 0.0608 69.58 

22 3061 68.61 69.12 69.12 75.13 1 75.13 -0.025 -1.86 5644.89 0.0532 69.22 

23 3057 68.34 68.72 68.72 75.01 1 75.01 -0.1 24 -9.31 5626.26 0.0465 68.87 

24 3 054 66.06 68.42 68.42 74.98 1 74.96 -0.025 -1 .65 5622.55 0.0407 66.53 - ,__ --
67.79 66.13 66.13 74.96 1 74.96 -0.025 -1 .65 5616.!!4 0.0356 68.20 25 3 051 

26 3 048 67.52 67.83 67.83 74.93 1 74.93 -0.025 -1.85 , 5615.14 0.0312 67.87 

27 3046 67.24 67.63 67.63 75.01 1 75.01 0.075 5.60 5626_.33• 0.0273 67.56 

28 3043 66.97 67.33 67.33 74.98 1 74.98 -0.025 -1.85 5622.62 : 0.0239 67.24 

29 3 041 66.70 67.13 67.13 75.06 1 75.06 0.075 5.60 5633.82 9.0209 \ 66.94 

30 
,__ ____ 

66.42 66.63 66.83 75.03 1 75.03 -0.025 -1.66 5630.11, 0.,0183 66.63 3038 

H.V. Winding temp.-rise (K): 66 = ( 6 - 6 )><( 
1 ••••d i• + Ll9 = ( 

WH ""'° ON'l_Slart l slart om 
86.0 . 61 .2 ) )( ( 524.88 )'·6= 54.2 

524.88 
J 

\ 

CESI 
Inspection service 
verified by 4 . D1 HAR.to 

Address: Hushita i Sounth Avenue No. 18, Shenbei New District, Shenyang 
E-mail: ctgc@vip. sina. com http: //www. ctn.cn 

Postal code: 110122 
Fax: (024) 89707949 

\ 
-, 

\- -
' 

. \~ , . .) 

I t.:/ 
\....,....,~ 

Tel: (024)89874449 
Te l: (024)89707951 



CTQC 
Test Report N2: CTQC/B-12.1 13 

Tota l 54 Page 18 

Lege nd Data to be inserted 

Time interval 61= 1 min 

Initial average liquid temp. Bom_start= 694 'C Estimated winding time constant Tw= 7.17 min ·-Final average-liquid temp. Bom_end= &1 2 'C Estimated average liquid temp. Ao= 74.17 'C 
liquid temperature slope k- 0.27 K/min Estimated winding to liquid temp. B= 10.52 K 

Auxiliary variables: Average wind ing temp. a t the instant or shut down Bwo= 84.7 'C 

tc= -11 .1029 I n sa I Sb I SC I sd se 

te= 0 .1497 I Abs Sums: I 27 6.76 I 2041.80 I 525.29 I 155396.83 4.29 

9w(i) 
Ll.Bw(i) 

Time 
R(i) 

Bom(i)= 
Bwm(i) 

u{_ 
as 

as Bw(i) 9w(i) 
(Cl) as Bwval(i) Bwcor(i) corrected x (0w(i)) 2 

8 
(-ilTw) as 

(min) x10·2 Ao-kt measured 
(011) and 

pereq. 
6 0w(i) calculated 

validated 
(C.5) 

0 74.17 84.69 

1 73.90 83.05 ,_____,... .. 
2 73.62 79.66 79.66 79.99 1 81.59 

3 1 2067 73.35 80.49 80.49 81 .31 1 78.63 -1.356 -106.76 6182.65 0.7087 80.28 
>---- ·-·----- 80.45 -0.851 -68.46 6472.87 4 1 2024 73.08 79.36 79.36 80.45 1 0.5724 79.10 

>--s ,.... -1 1984 72.80 78 .32 78.32 79.68 1 79.68 -0.772 -61 .55 6349.17 0.4978 78.04 

6 1 194!> 72.53 77.30 77.30 78.94 1 78.94 -0.746 -58.9 1 6230.80 0.4330 77.09 

7 11910 72.26 76.38 76.38 78.29 1 78.29 -0.642 ·50.24 6129.90 0.3766 76.22 

-a 1 1879 71 .98 75.57 75.57 77.76 1 77.76 -0.537 -41 .77 6046.08 0.3276 75.43 

9 1 1849 71.71 74.79 74.79 77.25 1 77.25 -0.511 -39.47 5966.87 0.2849 74.71 

10 I 1822 71.44 74.08 74.08 76.81 1 76.81 -0.433 -33.23 5900.23 0.2478 74.05 

11 11797 71.16 73.43 73.43 76.43 1 76.43 -0.380 -29.07 5841 .96 0 .2156 73.43 

12 1 1774 70.89 72.82 72.82 76.10 1 76.10 -0.328 -24.96 5791 .93 0.1875 72.86 
~ 

13 l 1753 70.62 72.28 72.28 75.83 1 75.83 -0.276 -20.9 1 5750.04 0.1631 72.33 

14 11733 70.34 71 .75 71.75 75.58 1 75.58 -0.250 -18.86 5712.25 0.1419 71 .84 

15 11714 70.07 71 .26 71.26 75.36 1 75.36 -0.223 -16.84 5678.53 0.1234 71 .37 

16 11696 69.80 70.79 70.79 75.16 1 75.16 -0.197 -14.83 5648.84 0.1073 70.93 

'17 T 1519 69.52 70.34 70.34 74.99 1 74.99 ·0.171 -12.83 5623.15 0.0933 70.51 

18 , 1664 69.25 5g_95 69.95 74.87 1 74.87 ·0.1 19 -8.90 5605.34 0.0812 70.11 

19 ~- 68.98 69.56 69.56 74.75 1 74.75 -0.119 -8.88 5587.56 0.0706 69.72 1 1649 

20 -1 1634 68.70 69.16 69.16 74.63 1 74.63 -0.119 -8 .87 5569.81 0.0614 69.35 

2 1 1 1622 68.43 68.85 68.85 74.59 1 74.59 -0.040 -3.01 5563.78 0.0534 68.99 ·-22 1 161)9 68.16 68.51 68.51 74.52 1 74.52 -0.067 -4.96 5553.86 0.0465 68.65 - -23 , 1597 67.88 68.20 68.20 74.48 1 74.48 ·0.040 -3.01 5547.84 0.0404 68.31 - -24 1 158& 67.6 1 67.91 67.91 74.47 1 74.47 ·0.014 · 1.06 5545.71 0.0352 67.98 

25 Ti575 67.34 67.62 67.62 74.46 1 74.46 -0.014 -1.06 5543.59 0.0306 67.66 

26 1 1564 67.06 67.33 67.33 74.44 1 74.44 -0.014 ·1 .06 5541.47. 0.0266 6~.34 - -----· 
67.07 74.45 1 74.45 0.012 0 .89 5543.24 0 .0231 67.03 27 11 554 66.79 67.07 

28 1 1544 66.52 66.81 66.81 74.46 1 74.46 0.012 0.89 5545.01 0 .0201 66.73 - 11535 66.56 66.58 74.50 74.50 0.038 2.83 5550.67 0.0175 66.43 29 66.24 1 

30 - 65.97 66.34 68.34 74.54 1 74.54 0 .03{1 2.84 5556.34 0 .0152 66'.13 1 1526 

L.V. Winding temp.-rise (K): t.0 = c 0 - 0 )"( i,.,ed )' + t.0 = c 84.7- 61 .2 ) )( ( 524·88 )
16= 52.9 

V>Jl.. 'wO om_stat1 I 5,., om 524.88 . 
\ 
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4. 13 Short-duration AC withstand voltage test(Specia l test) Test date : Jun.18,2012 

Test circuit is given in Annex2-e. 

4. 13. 1 A phase-to- earth test with si ng le- phase supp ly 

H. V. tap position 5, frequency 200Hz. 

Induced voltage Partial discharge levels ( pC) 

Phase-to-earth Duration 
Multiple (kV) A B c 

1.1Um!-VJ 160.0 5 min <40 <40 <40 

U2=1.5Um!--{3 218.2 5 min <50 <50 <50 

U1 395 30s I I I 

U2=1.5Um!--{3 218.2 5 min <100 <JOO <100 

l.lUm!--{3 160.0 5 min <50 <50 <50 

Note: Um=252kV 

Background noise level is < 1 OpC before and after test. 

Start voltage: 121kV Extinction voltage: 109kV. 

4. 13. 2 A phase-to-phase test with three-phase supply 

H. V. tap position 9b, frequency 200Hz. 

Induced voltage Partial discharge levels CpC ) 

Phase-to-phase Duration 
Multiple (kV) A B c 

l.lUm 277.2 5 min <80 <90 <70 

U2=1.3Um 327.6 5min <90 <90 <80 

U1 395 30s I I ,,, I 
; 

U2=1.3Um 327.6 5 min <90 <130 ' \ 
\ <90 

t. 
1.1Um 277.2 5 min <80 <100 

. 
\: <80 ' 
~ ., . ' Note: Um=252kV .. 

•"\ 
v \ 

Background noise level is < 1 OpC before and after test. "' .... 
'=" ... ' 

Start voltage: 250.8kV Extinction voltage: 241.4kV. 

cr-s; \ 
\ .... 

f?'"7"'=t',':'.~ -service \ . Ir> :-p .-;ction 

V\ .VJ, µA ~eo 
) 

v"°·ri f i3d by \ \ , ': . -
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4. 14 Determination of sound leve ls(Specia l test) Test date: Jun. 20, 2012 

4. 14. 1 Sound power leve l ca lculation under on load current: 

Sr 
Calculation equation: LwuN~39+18lg-=80dB (A) 

Sp 

In which: Sr-Rated power 180MVA; 

Sp-Reference power IMVA. 

LwA,IN is found to be 17dB(A) below the guaranteed sound power level 97dB(A), so load current sound 
measurements are not appropriate. 

4. 14. 2 Sound pressure leve l measurement and sound power level calculation 
Transformer is energized at rated voltage. There are 44 measurement points, the measurement point interval is 
0.8m, The height of oil tank is 3.7m, the height of measurement points is 1.23m and 2.47m. 

Environmental conditions 

Mean sound 
Area of the surface 

absorption 
Sound 

Area of 

effective 

surface 

s ( m' ) 

Environmental 

correction 

factor K 

dB(A) 

of the test room absorption A d (m) 

Sv (m') 
coefficient 

( m') 
a 

13968 0.5 6984 0.3 161.88 0.4 

d- Distance between specified contour and principal radiating surface. 

Cooling 
method 

ONAN 

The average The average 
noise level of noise level 
background of 

transformer --
Before After LPAO 

32.0 31.8 58 

Test results 

A-weighted surface sound pressure level 

58 
,,, ' 

dB (A) 

A-weighted sound 

power level 

LwA.UN=LpA +IO lg ( S/So) 
t'" 

80 

- - -j ~ N 
LpA0--Uncorrected average A-weighted sound pressure level.LPAO = I Olg( ~::2: 1 o0

·
1

LPA
1 

N \ . i=_t ~ ~ - - \ ,'\ ~ ,..,. 
LbgA- The lower of the two calculated average A-weighted background sound.p~ss4re level. 

In according to 4.1 4. 1, LwA.sN= 80dB (A) -q-..... \ 
\ . 
\ -~ 
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4. 16 Measurement of zero sequence impedance on three phase transformers (Spec ial test) 

Test date: Jun.20, 2012 

Test circuit is given in Annex2-g. 

Connection Tap 
Applied Short Applied current Measured voltage Impedance 
voltage circuit 

group position 
terminal terminal 

(A) (V) ( Q ) 

YNdl l 9b A.B.C-0 I 128 1777.7 41 .66 

4. 17 Long duration no-l oad test(Special test) Test date: Jun.20, 2012 

Apply 1.1 rated voltage 42.35kV on L.V. winding side. There is not any C2H2 in oil before and after 12 

hours no load test. Hydro carbons has no apparent change , gas chromatography shown in clause 4.8 item. 

Applied voltage (kV ) 

Duration ( h ) Reading of r.m.s. Reading of mean Measured current ( A ) 

voltmeter value voltmeter 

1 43.34 42.35 9.002 

2 43.39 42.35 9.356 

3 43.40 42.35 9.356 

4 43.41 42.35 9.422 

5 43.42 42.35 9.569 

6 43.46 42.35 9.908 

7 43.48 42.35 9.923 

8 43.50 42.35 10.144 

9 43.45 42.35 9.803 

10 43.43 42.35 9.736 . 
11 43.43 42.35 9.764 

12 43.47 42.35 10.17 

CES~ 
w ....... 
Inspection service 
verified by l-{ . \'.)I lHA A..8o 

Address: Hushi tai Soun th Avenue No. 18, Shenbei New District, Shenyang 
E-mai l : ctgc@vip.sina.com http: //www.ctn. cn 

Postal code: 110122 
Fax: (024)89707949 

Load loss (kW ) 

129.20 

129.85 

129.28 

129.30 

129.42 

129.83 

129.82 

130.24 

, 129.23 
~ -

~ 

128,98 

128.83: . ' , \ 
129.56 ,, 

' 

\ 
, . . ,., 
'~·/ 

Tel:(024)89874449 
Te l : (024)89707951 
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4. 18 Short-circuit withstand test(Specia l test) Test date: Jun.13,2012 

4. 18. 1 Ca lc u lated short-circu it current (Reference temperature 75'C) 

H.V. current value (A ) L. V. current value (kA) 

Tap The first peak The r.m.s value Multipe 
The first peak of the The r.m.s value of the of the phase of the phase 

position asymmetrical symmetrical asymmetrical symmetrical CKJ2.) 
short-circuit current short-circuit current short-circuit short-circuit 

current current 

I 6765 2515 24.55 9.13 2.69 

9b 7715 2868 25.45 9.46 2.69 

17 8573 3187 25.46 9.46 2.69 

4. 18. 2 Measurement of short-circuit current 
Test circuit is given in Annex 2-h. 

Perfonn single-phase test, supply is provided between H.V. tenninal and neutral point, 9 times.Test waveshapes 

have no distortion.Test oscillograms are shown in Page 44- 52. 

Tap H. V. current value 
The r.m.s value of the 

Dura-
The first peak of the 

I tank 
Serial 

posi- Phase asyrnrnetri cal symmetrical ti on 
N2 . 

ti on short-circuit current (A) short-circuit current (A) (s) 

6852 2454 7.21 0.24 Bl2113-S01-l 

AO 692 1 2468 7.00 0.24 Bl2113-SOI-2 

6920 2484 7.00 0.24 B12113-SOI-3 

L. V. current value 

1 
The first peak of the phase asymmetrical The r.rn.s value of the phase sxmmetrical 

short-circuit current(kA) short-circuit current(kA) 

b b ' a c a c 

24.70 I I 8.90 I I 

24.92 I I 8.97 I I 

24.96 I I 9.03 I 
I " 

Note: Iiank is the earthing current of oil tank. \ CESI 
Inspection service 
verified by VJ . 01 ~AR.W 

Address: Hushi ta i Soun th Avenue No. 18, Shenbei New Distr ict, Shenyang 
E-mail : ctqc@vip. sina. com ht tp: //www.ctn.cn 

Postal code: 110122 
Fax: (024)89707949 
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Tap H.V. current value 
Dura-

Phase Iiank ti on 
Serial 

posi- The first peak of the The r.m.s value of the 
N2 . 

ti on 
asymmetrical symmetrical (s) 

short-circuit current (A) short-circuit current (A) 

7812 2797 5.59 0.24 Bl 21I3-S02- l 

BO 7823 2806 5.87 0.24 Bl2113-S02-2 

7861 2811 5.66 0.24 B 12 l l 3-S02-3 

L. V. current value 

9b 
The first peak of the phase asymmetrical The r.m.s value of the phase symmetrical 

short-circuit current(kA) short-circuit current(kA) 

a b c a b c 

I 25.70 I I 9.20 I 

I 25.75 I I 9.23 I 

I 25.87 I I 9.23 I 

Tap H.V. current value Dura-
Phase The first peak of the The r.m.s value of the l1an1< ti on 

Serial 
posi-

asymmetrical symmetrical N2. 
ti on 

(s) 
short-circuit current (A) short-circuit current (A) 

8373 3045 5.94 0.24 Bl2113-S03-l 

co 8373 3046 6.08 0.24 Bl 2113-S03-2 

8433 3048 5.52 0.24 Bl2113-S03-3 

L. V. current value 

17 
The first peak of the phase asymmetrical The r.m.s value of the phase symmetrical 

short-circuit current(kA) short-circuit current(kA )' 

a b c a b c 

I I 24.80 I I 9.07 

I I 24.75 I I 9.07 

I I 24.96 I I 9.09 

CES~ 
•. 

I:" 

\ . 
Inspection servica 

.... -.. ,, 
verified by 4 _ () l H f1 R.to .'-·/ 
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4. 18. 3 Measurement of s hort-ci r cuit reactance before and after S. C. T. 

Tap Measured reactance value ( Q ) Deviation of reactance ( % ) 

posi- N2. 

ti on A B c A B c 

Before 52.84 52.39 53.01 I I I 

1 53.08 I I 0.45 I I 
1 

2 53.08 I I 0.45 I I 

3 53.06 I I 0.42 I I 

Before 41.76 41.41 41.90 I I I 

1 I 41.69 I I 0.68 I 
9b 

2 I 41.58 I I 0.41 I 

3 I 41.54 I I 0.31 I 

Before 33.41 33.12 33.52 I I I 

1 I I 33.60 I I 0.24 
17 

2 I I 33.58 I I 0.18 

3 I I 33.55 I I < 0.1 

Measu rement of short-ci r cuit reactance after S. C. T. : 

Measured reactance value ( Q ) Deviation of reactance (%) 
Tap position 

A B c A B c 

1 52.90 52.50 53.09 0.11 0.21 
~ 

0.15 

' 
9b 41.80 41.48 41.96 0.10 Q.17 0. 14 

17 33.43 33.16 33.55 <O.l 0.12 < O.l 

\ ' 

The maximum deviation of short-circuit reactance is 0.21%. CES; 
Inspection service 

4. 18. 4 The visual inspection verified by~ J)1 HPrR..00 
There is no deformation of winding, connection or supporting strucfufes, 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 53 and Page 54. 

Address : Hushitai Sounth Avenue No. 18, Shenbei New District, Shenyang 
E-mail: ctgc@vip. sina. com http: //www.ctn. en 

Postal code: 110122 
Fax: (024)89707949 
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4. 18. 5. Repeated routine tests after short-circuit withstand test 

4. 18. 5. 1 Measurement of insulation resistance and tano Test date: Jun.16,2012 

Humidity: 83.2%; ()ii temperature: 19.9·c 

Insulation resistance 

Measurement position (MQ) 
~olR1s ~oo/Roo Cx(pF) tan 6 

~00 ~o R1s 

H.V.-L.V. &E 23000 14600 12800 1.58 1.14 13960 0.0025 

L.V.-H.V.E 25500 11400 8070 2.24 1.41 26700 0.0026 

H.V. & L.V.-E I 12600 9670 I 1.30 25830 0.0025 

H.V.-L.V. I 19700 14000 I 1.41 7450 0.0030 

Core-E I 38.5 I 

Clamp-E I 39.8 I 

Core &Clamp-E I 7460 I 

Note:After temperature-rise test end, top-oil pemperature is 70 ·c .Measured Insulation resistance of core-E 
clamp-E, core&clamp-E. core-E:135 M Q, clamp-E:205 M Q, core&clamp-E :5080M Q. 

4. 18. 5.2 Measurement of voltage ratio and check of connect ion group Test date: Jun.16,2012 

H.V. L.V. Measured deviation(%) Connec-
Tap Voltage Tap Voltage Ratio 

AB/ab 
ti on 

position CkV ) position (kV) 
BC/be CA/ca group 

1 242.000 6.286 0.05 0.07 0.11 

2 239.250 6.214 -0.04 -0.01 0.00 

3 236.500 6.143 0.06 0.08 0.10 

4 233.750 6.071 -0.03 -0.01 0.0 1 

5 231.000 6.000 0.05 0.07 0.1 0 

6 228.250 5.929 -0.05 -0.03 0.00 

7 225.500 5.857 0.04 0.06 0.08 

8 222.750 5.786 -0.06 -0.04 -0.0'.? 

I 
.. , 

9b 220.000 38.5 5.714 0.03 0.05 0.07 YNdll 

10 217.250 5.643 -0.07 -0.05 ' . -0.03 \. 
11 214.500 5.571 

~ 

0.02 0.04 : 0.06 ~ . ,. 
12 211.750 5.500 -0.09 -0.07 -0.04 

13 209.000 5.429 0.01 0.03 0.05 

14 206.250 5.357 -0.10 -0.08 -0.05 

15 203.500 5.286 0.00 0.02 0.04' I 

, _..,.. 
16 200.750 5.214 -0.11 -0.10 -0.07 . . 
17 198.000 5.143 -0.02 0.00 0.03 

. , 
, ' 

. --!.,..,;' 

Address: Hushi tai Soun th Avenue No. 18, Shenbei New District, Shenyang 
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4. 18.5. 3 Measurement of winding resistance Test date: Jun.16,2012 

()il temperature:l9.9 °C 

Measured values ( Q ) 
Unbalancedness 

Winding Tap position 
A~() B~() c~() (%) 
a~b b~c c~a 

1 0.2571 0.2571 0.2589 0.70 

2 0.2522 0.2521 0.2541 0.79 

3 0.2481 0.2480 0.2498 0.72 

4 0.2432 0.243 1 0.2449 0.74 

5 0.2389 0.2389 0.2407 0.75 

6 0.2343 0.2342 0.2358 0.68 

7 0.2302 0.2300 0.2317 0.74 

8 0.2254 0.2252 0.2268 0.71 

H.V. 9b 0.2207 0.2201 0.2214 0.59 

10 0.2260 0.2256 0.2276 0.88 

11 0.2303 0.2299 0.2319 0.87 

12 0.2351 0.2348 0.2367 0.81 

13 0.2392 0.2389 0.2410 0.88 

14 0.2441 0.2437 0.2457 0.82 

15 0.2481 0.2479 0.2499 0.80 

16 0.2531 0.2526 0.2547 0.83 

17 0.2572 0.2568 0.2589 0.82 

L.V. I 0.009732 0.009731 0.009767 0.37 

" 
4. 18.5. 4 Separate-source AC withstand vo ltage test Test date: Jun.16,2012 

Humidity: 83.2%: ()ii temperature: 19.9°C: Atmospheric pressure: 99.8kPa 

Position Applied voltage (kV) Duration ( s) · 
'\ 

Results . 
* ... 

H. V.neutral- L. V.&E 200 60 ' '\ ' Pass ed 
L.V.- H.V. &E 85 60 \, 

~ I 

CESI \ . ~i ,... ,,, .. 
' , 
\ \ Inspection service 

verified by \-{ . L> \ ~l\. A i{_ BO 1 
.,,,..\; 
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4. 18.5.5 Long-durat ion AC withstand voltage test ( ACLD ) Test date: Jun.18,2012 

Phase to earth test, tap position 9b, frequency 200Hz. 

Induced voltage Partial discharge levels ( pC) 

Phase-to-earth Duration 
Multiple (kV ) A B c 

l.lUrnl-./3 160.05 5 min < 100 < 100 < 100 

U2=1.5Uml-./3 218.24 5 min <100 <100 < 100 

U1=1.7Urnl-./3 247.34 30s I I I 

5min < 100 < 100 < JOO 

IO min <JOO < 100 < 100 
-. 

U2=1 .5Urnl'1) 
15 min < 100 < 100 < 100 

218.24 
20min < 100 < JOO < 100 

25 min < 100 < 100 < 100 

30min < 100 < 100 < 100 

l.lUml-./3 160.05 5 min < 100 < 100 < 100 

Note: Um=252kV 
Background noise level is < 1 OpC before and after test. 
Start voltage: 100.0kV Extinction voltage: 91 .0kV. 

4. 18. 5. 6 Measurement of no- load loss and current Test date: Jun.16,2012 

Ur(%) r.m.s. voltage (kV) No-load current No-load loss (kW) 

Reading of mean Reading of 
(A) (%) 

Me~ured Corrected 
value voltmeter r.m.s. voltmeter value value 

' ' 90 34.650 34.665 1.23 0.05 65.75 ' 65.72 

100 38.500 38.6J9 2.15 0.08 87.91 . 87.63 

110 42.350 43.119 8.52 0.32 129.10 J26.66 
• 

CESI \ ·'~ . . 
\ · .. 

Inspection s erv ic e 
,,, 

verified by (,{. O! k{i Q tb -,,,/ 
\..; 
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4. 18.5. 7 Measurement of short-circuit impedance and load loss Test date: Jun.16,2012 

H.V. short-circuit 
Total loss 

Applied current Impedance Load loss (kW) 
I Measured CEach phase) 

(kW) 

Winding 
Tap 

voltage Measured Corrected Corrected 
position ( Q) (%) 

(kV) value value value 
CA) I/Ir t=1s·c t=1s·c t=1s·c t=75'C (%) 

I=lr I=Ir 
t=19.9°C 

l=Ir I=Ir 

H.V. 1 277.26 64.56 25.495 53.10 16.32 170.899 435.29 522.92 

I 9b 287.32 60.82 20.849 41.89 15.58 144.113 420.51 508.14 
L.V. 

17 330.84 63.03 19.118 33.37 15.32 174.535 487.09 574.72 

4. 18. 5. 8 Test on t r ansformer oi I Test date: Jun.18, 2012 

tan o c9o·c) I Breakdown voltage ( kV) I Water dissolved in oil ( mg/L) 

0.00157 I 62.37 I 7.1 
Gas chromatography see 4.8 item. 

4. 18. 5. 9 Test on on- load tap-changers Test date : Jun.20, 2012 

Operation test: 
a. 8 complete operating cycles with the transformer not energized( a cycle of operation goes from one 

end of the tapping range to the other and back again). 
b. 1 complete operate cycle with the transformer is not energized, with 85% of the rated 

operation voltage. 
c. I complete operating cycle with the transformer is energized at rated voltage and rated 

frequency at no-load. 
d. With one winding short-circuited and made rated current in the tapped winding, IO cycles 

of tap-change operations across the range of two steps on each side from where a coarse or reversing 
changeover selector operates, or otherwise from the middle tapping( the tapchangger will pass 20 
times through the changeover position). 

4. 18. 5. 10 Switchi ng impulse test Test date: Jun.IS, 2012 

Humidity: 80.7%; Ambient temperature: 20.6'C; Atmospheric press: 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; CESI 
Three rated negative polarity switching impulse. Inspection service 

verified by 4 . () [ o--t A ~eo • 
Test records: 

. . . 
,. 
\- \ 

Tl :Front time; T0:A total duration from the virtual origin to the first zero passage; : 
'"" . ·' Td:Time above 90%Up: Up:Peak voltage. ~-1 

I... 

Address : Hushi tai Sounth Avenue No. 18, Shenbei New Di strict, Shenyang 
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Tested tenninal: A Test polarity: Negative CH I.Voltage records CH2. Neutral current records 

'" : --··5,: P"~~-i\ -r~;~-1 - (8121i3-.:.t:1.:i i - :··--

~.·~·····1 ·····••1••······ 
CHI 
Ev• J. SI 
Up> .,.,.., 
T1• 111us 
Tp• 115Suc 
Td• ,,,... 
T2' '""""" To• ...... 
CH2 ... ... .,,. ..... ow 

'19'1s!O~ 

--------J--------"- ------ _ J __ _ _____ J _ ----- - - _, __ - ------
: : : ' oc 

' ' 
' I I ! 
O I I I I ! ---, ------,--------"I·-- ------;---------,---------,---------
' ' ' ' ' ' 
' ' ' ' ' ' ' ' ' --- .. -------- .. -- ------ .. ---------.-------- -.---- --- --.---------
' I I • I ' 

< I ' < ' + 
0 I ' ' ' 
I I t I ' I . ' ' ' __ .. ________ .. ________ .. ________ ... ____ ____ ... ________ .. ________ _ 
I ' I I I 
I I I t I 
t I I I I 

' : SI: PhaseA Tapping 1 ( B12113 - L15) : µ!C ... H1-"""'"----1 

'···-·---~ - -------:/.\:.._ -~~~- ~.~ • ..: ~-""" ~· E .... . 
' I ' ' ' Up.a 
' ( ' ' ' Tl• 

.'•fCJ2•••••••<••·····i••············· ~ ' ' . ' ' ' ---- .. --------.,-- --- --- .,-- -- ---- .,-------- -.--- ------.--------
'191_,C~ 

' ' ' ' . ' --------J--------.J---- --- -.J ________ _ , ________ .,! _______ _ 

: : : : I C)C 

' ' ' ' 
' ' ' - ~- - -------,---------,-- ------· 

I I I I I ------ .. --------.. -------- .. -- ------ -.-- ------ -.--------
' I I I 

' ' ' ' I I I I . ' ' > I I I I -- ________ .. ________ .. ________ .. ___ ____ _ .. ___ _____ _, _______ _ 
I I I > I 

I ' > I I . . . . ' 

-t0S5A 
ow 

CESI 

St , Phase A 
1

Tapping ~ ( 8121 1~ - l 14 ) ~ CH1 
1 

~t>•:••••JJ]~ i:::::r ~ 
SI 
-10. .. 

'""" ...... ,.,... 

\ :z ! ! ! CH2 

_ :~:!:£.:::::::L:::::L:::::L::: :::i::::::::. ~r-
1067us. 
121"'5 

-109 6A. 
ow 

. ' ' . 
---- -- - -;--------: - -------r··----:······--~------~-

' ' ' 
-~------ -T --- r·--·-·r· ----·r·-----

~::; __ ::::::r::::::r:::::::r::::::r::::::r::::::_ 

SI: , Phase A _Tapping ~ ( 61211~ - L16 ) i 
--------~----- ---~--y~~~""'!- . 

:•~··•••r•••••••t•••••••I•••••• 
' ' ' . ' ' ---- .. -------- .. ------ --.,------ ---.--- ----- ... ---------.--------

'11h101Xt'-'-' 

r~~ 
n_, - - ~ - - - - - - - • 1 · ------· 1·------· 1· -------:·: · -----~------. l 

_, .... . 

._ ___ _, 

CH1 No 18941 
fol SI 
Ups -751kV 
T1 • 182us 
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T2• 105Sus 
To• 120Su-l 
CH2 No t a£M1 
rps. -1t02A 

Inspection service 
verified by y. D l ~A P..£D 
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Tested terminal: B Test polarity: Negative CH 1.Voltage records CH2. Neutral current records 

SI: • Ph~~~ ·B .T~~~;~~ - 1Js12i i3 ~·L1i). (··---·-·1 l"c"-H1-"
1

No"""'• ... -,-~ 
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• ' I I . ' . . ' ' 

'A- - - ~ -- - -- - ~- - - - - - - - ~ - - ---- - -=-- ------ :--------·:· -------. . . ' ' . ' ' ' ' . . ' ' ' . . . ' ' --- .. --- ---- -.. -------- ... ------ -- .. ---------.----- ----.--------
' ' . ' ' ' 
I I ' t I 0 
I I o t I < 
o I I t I t 

. . . . : ..... ::: :. :·· :::::::r 
f I • I I I 

- - 4 - - - - - - - - ~ - - - --- - - ... - - - - - - - ... - - - - - - - .... - - - - - - - ... _ - - - - - - - • . ' ' . ' ' 
' ' I I ' . . ' ' ' 

........ --1--------1--------1--- -- ---1·-----·· 1·· ··-- --~--------

1 
CHI No 191944 
Evtl 5' 
Up• -7571. .' 
Tl • 184ua 
Tpm 1Eillut 
Td• 244us 
T:Z. 1CBh• 
Toa 12'41UI 
CH2 No 1894-4 
rps -112.SA. 

: SI: Phase B TappillQ 1 ( B12113- L20) : 
·- ----- - -~----- ---~-- --,~~~----~ ~· 

- j :;/ ···:· i·······t······· 

J\_;/; ... ••:•••I••••I 
. ' ' ' ' . ----,-------- .. --------.. -- ------.. ---------.---------.--------

,.,~~.,,. 

. . . . . ' ________ .,, ________ .,, _ _____ __ .,, _ _______ J • • -------· -- ------

' ' ' . ' : : : : ----- --------"--------""--------""-------- J------- _../ ____ ___ _ 
o : : : I OQ . . . . . . . ., ________ , __ _ --- -.---------:-------- ..:----- ---

' . 
------ .. -------- .. -------- .. ------ -- -.-------- -.--------

' ' ' ' . ' ' ' . ' ' ' . . ' . 
' . ' . 

··· v·····-;······-·:······-·:·· ·-····1··-··-·-1········ 
-- ____ ____ .. __ ______ .. ________ .., _____ ___ _. ________ _. _______ _ ____ ,. ________ .. ________ .. __ __ ____ .. ___ ____ __ , ______ __ _ 

' ' ' . . . . ' ' ' ' ' ' . . . . . ' ' 
I l > I I 0 I I ' , .... 

CESI 
Inspe ction service 
ver ifisd by !,{ ~ De H A-R. CO 

N I 

CHI No 18.943 
Eva!, SI 
Upa -75f:*V 
T1 = 1Mus 
Tp: 169us 
Td ""' 244us 
T2:. 1006us 
Toz 12511.1$ 
CH2 No. 18943 
Ip- ·111 7A 

I 5 
CH1 No 18945 
Ev.I SI 
Up> ·7mY 
Tt• 1&ka 
Tp• 189us. 
Td• 244us 
12• 10041.5 
To"' 12'714 
CH2 No 18945 
fps ·1122A 
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Test Report 

CTQC 
N2: CTQC/ B-12. 11 3 

Total 54 Page 34 

Tested terminal: C Test polarity: Negative CH 1. Voltage records CH2. Neutral current records 

SI: Phase C Tapping 1 ( B1211 - l21 ) 

----1--·-·-·-r ·--·- ·-1-----·-·i········ 
tco.v·-1------- ·i· ········:······· ··:---- -- ·· 

·:J::::::j··::::::L_:::::L::::: 
·--~-V .......................... . . . . ' 

~·''"'°~ 

- - •• - • - • "· - - - - - - - .J. - - - - - - - ~- - - -- - •• ..J ••• - --- - -·- - - - - - - - • 

·· - 1h··-·----i··· ·· ·-- ~ --- ····-~----... --i- ----- ~ 
' . ' ' . ' . . ' --- .. -------- .. --- ----- .. ------ -- .. -- -------.---------.----- -- -' ' . . . . ' . . . 

I I 0 o o . . . ' ' 
0 I o I I .. ... -------"-------- ~- --- ....... ---- .................. --- ---
• I I I I I 

' I ' 0 I I 
' I I I I I 

' ' --- --- .. --- ----- .. ------- --.- --------.--------.. -- --- ---. . . ' 
I I I ' 
I ' ' I 

' ' . ' 
' ' ' . ' ·- ________ .. _______ _ ... ___ ___ __ _, _____ __ _ .. _____ ____ , _____ __ _ 
' ' ' . . 
' ' ' . ' ' . ' ' . 

CH1 No 18946 
Eval SI 
Up,. -38CI. 
Tl = 192\.it. 
Tp:i:: 170us 
T:t.= 2JSus 
T2a 1204\111 
CH2 No t8948 
Ip= -55.S"...A. 

1 • 
CHt No 18949 

E'"' S1 
t.rpa -757kV 
T1= 182us 
Tp: 170u$ 
Td• 2_.1U5 
T2= 1031us 
To" 115Ckta 
CH2 No 1~9 
Ip: -1108A 

CESI 

''' : SI: , Phase C 01:Japp~g '. ( 81211~ - L22 ) ! 

~rA••••,••••••••j•••·•1••••··•r•••••I•··•••: '\ ' ' ' . ' I I I I I I 
f I I t I I . ' ' ' ' ' ---- ,--------.. ------ --,-------- .. ---------.- ------- -,- ------- -

' . ' . 
---·----:- ----- --:------- - :------ --:--- - ----..;--- ---~ 

I 0 I I 

' ' ' ' . -,- ------- ~- --- , --- ------:---------:- -------. ' ' 
' ' ' ' ' ' ' ' ' . . . . . . --- .. ------ .. ------ -- -. --------1-------- .. -- -- - --- -.-- -------

• > I • I 0 . . ' . . ' 
' o I I 
I 0 ' I 

I t I ' 

' -"' ·· 1· ·- -- ---1------ --1----- --- 1 - --- ---- ~- -------~-- --- ---

I ' ' 1 ' ' 

j~~ 
·~ --~ ------- - ~ -- ------~---- ----~----- - -- +~ -- - ---~--------. 

' ' ! I I 

' ' ' ' . ·-

...... ,_, ..................... ... 
Inspection service 
v e rified b y lf. D I H, f1 R_ e.D 

CH1 No 18946 
Eva I SI 
Ul)ll ·7'45kV 
Tl• 192us 
Tpa 170us 
Td• 241us 
T2• 1047La 
To• 1176us 
Ct-a No 18948 
tp. ·ICM. 
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CTQC 
Test Report 

4. 19 Lightning impulse test(Rout ine test, type test) 

Test circuit is given in Annex 2-i 

N2: CTQC/B-12. 113 

Total 54 Page 35 

Test date: Jun. I 5,2012 

Humidity: 80.7%; Ambient temperature: 20.6'C; Atmospheric press: 99.6kPa 

Test items and voltage 

Rated withstand voltage (kV ) 
Tested terminals 

Full wave Chopped wave 

A, B. C 950 1050 

0 400 I 

a,b,c 200 220 

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; 

Test oscillogram records: 

Tl :Front time; T2:Time to half value; Tc:Time to chopping; 

Up2:Factor of over crossing; Up:Peak voltage. 

CESI 
Inspection service 
verified by ~ . DI MI\ A...fu 

Tap position 

A:9b; 8:17: C:l 

I 

.. • 
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E-mai l : ctqc@v ip. sina. com http : //www. ctn. en 

Postal code: 110122 
Fax: (024)89707949 

Tel :(024)89874449 
Tel: (024) 89872527 



Test Report 

CTQC 
N2 : CTQC/B- 12. 113 

Total 54 Page 36 

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

CESI 
Inspe c tion service 
verified by tj -DI ~AR to 

~
-r---~1: . ~r.~-~- ~~1~ -~-~ ~-1~1-~~~~~~~-------- --1 
.. $ ... .. ...... : ........ - -~- - -- ---- -- ~ ---- - - ---~--~-~· 

) : : : - : 
- -~~- -- . -- --. ; . --- ---- -- ~ --~~-- -~ --- --. --- -~---- -- ---. 

b:-J:--::···:[·:· · -- ---~[ ---- ----~[ ---- · · : ·±------- -. 
.. J-------------1..·---- -------.J- -------- ----l ---------- --

_jl, : : : 
- -- ~-~:Q::~::::::::::: ::r::::::::::~-

• • + • .;p··:-------------:-------------:------ -------:---- ---- -- --· 
• ' + • 

•:DJA" - ~. - - - - - - - - - - - -~ - - - • - - - - - - - - -:- - - - - - - - - - - • - ~ - - - - - - - - - - - -. ' . . . ...... 

NO 1~;0 
CH1 N6 18970 
Up• 41G1 :)<CV 
Tl• t 52\a 
T2• 47 111.19 
C H2 No 18870 
Irr>- -&e,IA 
h'al<1 • 298~ 

rrwQ .. ~IA 

' ' • • Vp2• - 111 0 7,. E
~~~ ~~,~~ ~~~~f ~~~ ~~~~~,~~ ~~ ~ ~ ~~1~~,~~~ ~~~,~~~~~~~~~~~~ J ~~~ 1~7~1~ 

b•lS••••JJ~••••••••··············· · ··• •••••••": I~§. t u p.. ~ ••pr-,.,.,_"'!'- • ' ' 
~- - : ·-- - -- -----· ·;-··········· ·:··- - ------ -- ·:·· ----------

·-1-------------r-------- -----i-------------r-- ----------

~t;:;J:\~~j~~:=::~t : : :~: ::::·:,: 
---~--------··---~- - --- - ·- - ---~------ ----·-·;····· ····----

' ' ' ' 
:irn:.o," ·: • - - - - - - - - - - - - ~ - - - - - - - • - - - • -:· - - - - - - - - - - - ·:. - - - - •• - - - - - -. ' ' ' ----------------------- ------ ... ·-------------------------

' ' . ' 

1~1.• :· I:': 'T2<'f ~-:i••• •••••· t •I ' ' ' ' 

~~::;c;::::::: ; ::::::::: r::::::::; ::::::::: :~:::: : ::::_ 
• &a. . ~ c.o.. • ...-

-XO~ ' • 

- - - - ~ - - - - - - - - - - - _ _ .. - - - - - - - - - - - - .J. - - - - - - - - - - - - • - • - - - - - - - - - -. ' ' ' 

il..:.:.:-··-----: : : 
----r~~;~~~::::::::r::::::::::::~:: ::::::::~ 

0 • I ' 

•• J ...... ... .. . . .. ............ .J • •••••••••••• 1. •• • ••••••••• 
I ' I • 

' ' . . ' ' •'10J.lt··:----- ········:·-----------;---- --------·: ············ 
' ' ' ' 

'

No , .. ,. 
CH1 ND 1$974 
Up• -949-4k'V 
Ti • 1 52'# 
T1• 4 7 0.... 
CH2 No 18117<1 
Ip• -7389.A 
lm:lx1 • 29J JA 
lrm"2• -7369A 

~-··u f f I I 

-~. ----- -. ~~~~ -~- -~~~~-~-~ ~-~~~~~ -~ ~-1-s_~ ~~ : ~ ~ ~~ ~~ 

'."".~ :t:: ::::::::/:: ::::::::t :::::~:::f : :~~-=t:::~:::.~ 
·taow·-:r------·-·:·- :_::.:.--·--r;--· -···---;---- ---- --;----------

-,,. -~ ·i-- -~ -· --! - - - - - - -- - - ~ - - -- - - . - - - ~ - - - - -- - - - -:- - -- . - - . - -

-,,- . ~ 1( _ -------+----------~ --. -------~ ----------:---- ------
- 4111o.r- ~ t .A. : . : -o.. 

_-:F-0.;~{~::::::: ::: r:::::: :: ::r ::::::::~ 
. . ' 

--~- - -- - - - - -----:---... -----. -~- . . -. --... ---~ ---. -. -----. 
' . . 
' ' ' --1-------------~- -- --------- ~- --------- ---r--· ----------

......... ----------- .. ·---- ----- ·--'-------------·--- -- --- ----
: LI: Phas? A Tapping~ ( 812113- L~?) 

- - -1::: ::::: ~\ :: ~ ::: :: :: :::::~::::::::::: :: ~::::: :::::: : 
:' / \ r - - :---: --· 

-- ·-~ -----------·--- -- -- ----- · · -- ·- - -- --·--·-- ---·-····· · 

: ' I : : : 
--.-·r·\~ - --·· r ··-- - -- -- - - -T·----- -- - -· - r· · --- ·-- ----

~,~~-~ -- -- --- -- -.~+:··- ---. -·. ·tof-··· --.. --- - 1~f:-. ---------
·--·:·--- ---------:----- - --- ·· ·:· ·· · · ··-----·~- - --···- --- -

~\;+~~:=+=:::~-
---1-------------~---- --- -----~----- ---- ----r·------ - ---­

l- --:--------- ----:--- ---------:--------·----r---------- --
• ..o... ·~o... 

19'1•Jlllllm;..- I I I T 

LI. P~ A Ta~ng 9b ( B1,2113- l21 / 
--i·----- - ---:-- ---- - - --:····--·--·r-------- · - r ·-- - - - - - ~. 

_,.-~--------- - : -- - - ---·- · t ·~~--- -~--:"---~~; -

_,, .. ~1--. --- --- ·: · -----· ----~ -·- ... -- -- - ~ --------- -~ --.. ----. -
:\ ~ : : : , ; 

,,- - ~ i.· - - - - - - - - : • - - - - - - - - - : • - - - - - - - - - : - - - - - - - - - ·r · ---.. ----
--~ m.. : : L. l.oi. • • : -

~=•F•l• ••:: ~ 
- . ~ - - - -- . - . - - - - . ~ -- - - . - - - - . - · i· .. - - . - - - - - - - - t - - - - - • - - - - - - -

I I I I 
I I I I ·-·- ~ .. --·- ---. --- ~ ---. --------~---- --- -----. ~ ----------.. -

' ' 
,,,;,. 

... ,.,.. 
CH1 ND 1eee9 
Up• -<1931k'V 
T1• 1 5h• 
T2• <18114 
CH2 NO 18069 
lp• -36.i?A 
ll'relll1• 
ln''llQ• ·"-~?A 

No 19f71 
CM1 No 18071 
Up- -5<189tc.V 
Up2- ·19~ 
T l• 151v. 
To- 188uiJ 
CH2 ND 1897 1 
... 0426" 
""8x1 • SM28A. 
.,.,a .. -67QA 

No 1~73 
Ctn NO Hl973 
Up• · ICd31tV 
llf>2• ·107&"11. 
Tl• I 5'1us 
Tc:• 329\A 
C"41 ND 18973 
Ip- 1491A 
..,...,. 1<I01A 
"'1aJQ- .11&<11A 

No 1$17$ 
C H I No 1~75 

Vo-- ·948GW 
fl• I ~2\.-
T:Z• <1791A 
CH2 No 18975 
IQ• -0102A 
rt'OXI • 28$1A 
fmllll2• -0702A 
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Test Report 

Tested terminal: B Test polarity: Negative 

CESI 
Inspection service 

verified by Y-01 H Pi A. eo 

~ "T~-~L,~T;-,1~ r~ 
r ;I _............- : : : : 
1-· ·j ~········· : ··· ·· · ····~····· · ·· · ·~····· · ·· · ·~ ·· ··· ···· 
l111 •Z'-"~ ai.o.: -- mo. :ttM:M• 

- - - - J. - - - - - - -- - - - -'-- - - - - - - - - - -- " - - - - - --- - - - - - • - - -- - - - -- - - - • ' I t ! 

.... ~:~:t~::::: : : :: ::::[~~· 
--~ ------------.... --------. ---"------. ------' ------------I + I o 

I t 0 ' 

' ' . ·- ·- --------- --- 1.. --- ---- -----"· --------- -- -·- ---- ---- ---IJIXllr, t 4 I I 

' ' ' ' . ' 

~---- ---- - -- '- - - - ----- -- - - -1- ---- --- -- - - - ~- --- - ---- -- -

: LI: Phasi:
1

c B Tapping 1,7 ( 812113 - ~ 11) 

- - J - - - - - - - - ••••• I. - - - - - - - • - - - - ,J . - - - - - - - - - • - - ~ - - - - - - - - - - • -I I I I __ : __ ------ __ ).\ ~ - - ------ ----~-- ---- ----- --~ -----. --- . --. 
\ i ~/ : :-- -

-::;y:::J:I:::::::::::r:::::::::::[::::::::::::: 
\ I : ; 

' ' - - - - ~ - - - - - - - - - - - - -~ - - - - • - • - - - - - --!.- - - - - - - - - - - - - ~. - - - - - - - - - - - • 

~T::: :::L::: T L ::: 

§ft:1:f:trtf 0f Sj~-

... ..... 
CH• ·-· .... 
Up,. 

" " Te• 
CH2 

" ·1061W 
·200''M. ...... , ..... 

~
"'"t LI: ~e B Tapping 17 (B~2113-L13i 1~~,'8967 

•-- - -·--- --:------ --· -;--- - ---- --: - -- -- - ----; - - - - ----- ~ ~ew 

.. J .......... ; ..... -- --- ~-- - - - --- -- ~· -.=....------- --:~---~--·- 1~~ ~:~ 
:i : : ---- : : "9•1• 27V9A 

- -~l_ ______ __ ; __________ } -- --------~ ------ ----~-- - - --- - - =· ::5A ·I • , , , 
:1 : : : : j·4"·; i· . ·· ·····: ......... ·:· ... ... ···:··········:· · ·-······ 
0 20;0.. , ,._ M 1 IOO... , IQAa 

l~:".°T··-··- ·····r·· · ···-· ···· 1··· ·· ···--· ··t ·· ······· · · · 
' . . ·· · - ,- --- -- ·· --- -- ., -•••• •• •· •••· r···- · - · ·- · · · . ' . 
' . ' . ' . 

t·~·-- - :~r=tt•••--····~ 
0 IO- tCQ,oo. ''°"" -.,. 

CTQC 
N!! : CTQC/B-12.113 

Tota l 54 Page 37 

CH I. Voltage records CH2. Neutral current records 

~~"P) ·· ·u: P~ase B T~ing 17 (8~2113-Loe?· ·- · ---- -- · 
- 1······· ·· ·;· ····· ····;········ ··;······· ···;······· ··· 

·: :: ;: : :: ::::::1 :: : : ::::::r::~ : : ; : ::~1:::: ::: ::. 
::~ :j\ : ::::~: ::j:: ::: :::: :[ ::::::::::f ::::::::::f :::::::::· 

~~~~~-
0 IO- •00..... ' '°"'" ._.. 

~---Lt - -P~~-a·;-~1,;o - ~7·ca;2;:;3-~-~,-o;·--------·-1 

. -~ ---. -------. - ~ ----- -----. -~ - --. -. ------ -~ ------------
_ j ........ I\ .. ~·- · · ···· ··· - ~ ·- · ······ ·· ·· f · · · · · ······· :\ I \1. - -- -:-- :- -

~,::'.:\ ::::I::::t ::::::::: :::J: :: :::: ::::: : t : ::::: :::::: · . : \_) : 
---- ~. -. -. -. ---. __ ,.. -. - ---... --~- -----. ---- --. ----.. ---. ---. 

,..,.,.~ ' . 
, .om.o.-. ~ - ... - - • - - . • •• ~ .• - - - - - • ••• - ~- - - • - - - - • - - - - ~ - - - - - - . - - - - -

I I I o 

' ~ ' ' ' 

~;)~~f~~=r::~~~·~=:~~ 
--- :·- ----------·r··----- ---- -~- - -- ---------~----------- -

·-· -~--- ----------: ----- - - - ----: - - ----- - -- - -- : - - - - - -------

~- --------- - \.----- - -- -- - - .. ·---- -- ----- -·-------------
: LI: PhBo~ B Tapping 1,7 ( 81211 3-~12) 

-~+::: ::::; \~=: :: :r :: :: :::::: : : ;: :_:::_::_:::: ~.-
:::1\:~1- :::; ::::::::::::r::::::::::::f ::::::::::::· 

- - - • ~ - - • - •• - •••• - -~. - - - - • - - - • • - -! - - - - - - • - - - - - - ~ - - - - - - - - - - - - • 
-~ uip.a ~ ~ --:-.. -----. ----:- ------. -. ---:-----... -. ---t ·. -. -.. --. ---

-. ~ .. ----. -----. ;. . -----------~- . ----------- ~ ------------

~t;;.:r~~:~~:~~:~;~::~~~~ 
.o:ic..· · : · · --- - -·-·· · ·: ··- ----· · ·- · :··· -- - -- ----·: · ·--- - ----- ­

· - - -- - ----- -- --- .. - -- -- -- - --- - "4·-- - ---- - - --- · -- --- - -----· 
' ' ' 

' ' ' ----~ -------------.. .. . ---------... ----------. -. ------------

Ho 1"961 
Cti1 
EvN ll 
u~ -41M9W 
T 1• 1~ 
T2• ~~ 
CH2 
~1· 1S..7A 
lrrex:2• -4Cle1 ... 

OOY 

No 18983 
CH• 
Eva! LI 
Uo- -646n.I 
Up2- -214N 
Tl• 1 $1W 
Tc• ?e&.oi 
CH2 
lrro• 1• ~1 3A 
irn)JC2• -81 65" 
\Ht• OrN 

No 1896S 
CH• 
Eva! LI 
Up• -1046!N 
Up2"• ·21 16-
TI • 1•M 
T~ 
CH' ........ ....... .,... 

,,... 

!llD).~ ! I I ...... - - - •~o.... 
\., 

-~ ' 

l'at•.:1>: LI: P~se 8 T~ing 17 ( B1:21 13 -L~4 :) "\ 

v;, - r:::: :::;:::: ::::: :;:::::::J:::~~~ :.;:~.: : . 
·1 : _.; - - : : 

: :1c::~~:~:: 1 ::::::::::;::::: · :: : r: :: : · :::r::: :: : : . 
»,.,. ' . 'J..M .- lo.OA • ...,.._ 

-- ~ - -- · - - - --- - - - ~ -- - - -- ---- -- ~ - --- ------ - - - ; ___ ___ _ -- . ! . 

---~~::~t~[:::: ::::::~ 
' ' ' . ----------------.. ·---·---- --- .. --- -- -- ------··--- --------

' ' . ' 
,;~·: · --- ----- - - -- :- -------- ---- ~-------- - -- - - ~--- ----- - - -- -. . . ' 

I I O I 

No. !P58 · : 
CH• 
Eva.! . ll 
Up- ·SM1 :.W 
T 1• 1 e1ut 
T2• "4e.Oull 
CH2 ....... ...... 
u.~ 
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Test Report 

Tested terminal: C Test polarity: Negative 

CESI 
fnspe t ' c ion service 
Verified by q. i'.)( 6-{ A~ t../) 

1-r .. ~r"T ' ' "'EL••• , ·~;~~-!- !\ : :---------: ! ;'.:2 NO ~A 
~::;c-~:.;~:::1~-~~r: : ::::: :r ::::: : : :r: ::: ::::_ :::;: ~,. 
.. ,.m~ lQ.~ : <t' •M llO.Otn. : ~ l 

I I I I 

~~:::::f : :::::::::::r :: ::::::::::~:: :::: : ::::: · 

: :: r : ::::~~:~~~::: _ : : ::: : :::;~:: ::: :: :: : .. 
-- --------------·-------------<1-- ---------------- --- ------. . . 

. ' . . .... , .... ... . .. . . . r ···------ - -- -,------ - - ----- , - ----- · ·· ·· · . • IO- too... I- xio... 

~;:u~o '~I"""' '.'[ ' :1 
ll'IMOQo;o. ~ 1; ~ 

~
-·:· ----------. - ~ ---. --- . ----·:--. ----- ----·: · -- --- -- -- -. -
·-1···---- --·· --r-- ---- ------.,-------·-··-· r· ·· ·· · · · ··· · 

··i········f ··f············i··--···-···· ·f ------------
-:~-,.,_, -\),~~--=~----:...,-- ::~ -· --.., :-~---~- -.x· 

. -.. ------------... -----. ------.,,_ ------------~ ------------: : : : ·-:-------------:----- ----- ---:-- ---- --- ----:------------

. -~ ------------- ~ ---------- ---;------------• ! • -----------
• , _ \00- , ,_ :ID-

~
T- - ~'. --~~~~ -~-~~r~-~-~-~~f~'3-~-~~!~---- -----

~ ! : : : 

;1_;••1 ··r·· e=:.~••~•·~ . -- . ~ ,. '-- , ~ 

!•;±~-······ · ··••i•••······ ·~· 
I I I I -- 1· -·--- · ----·-r·--- -- -- -----,-------------r·------------
• 

Ho ''°'7 
CH1 No Ul957 
Up• -1CM9kV 
Up2- .23~ 

T1• 15&4 
Tc• 3 !W.-
CH2 No U1957 
Ip- 1!.oSA 
a-r.xl•I~ 
ll"lwJC2• -749 4A 

......... 
CH1 NO 118:M> .... -o.•2• 0 , ,. 
Tl • 1 54'"9 
T2• !i2 7tA 
CtQ No 111859 
.. -7$49" 
W.111 • )3:20A 
~)Q· ·754 0A 

CTQC 
N2 : CTQC/B-1 2. 113 

Tot a l 54 Page 38 

CH 1. Voltage records CH2. Neutral current records 

=~.....,· -·u P~se c Tap:ping 1 {B1~1 13 -L01 ~'- ----- ----
~,·- ···· ----:---------. :· ---- ----·:· -----. --·: · ---- ---.. 
·-- - ~ ----------f----- - - --- ~--- ----- - -: --- -- - - ---~-- - - ---

~---+---------; ...... .... ; ...... _ ... ,~ -- -- --- - --~--:~----
- v · i1 -- ------ -f-:::· ~- --1 ----------r--- -------~ ----------

--: ~;.-_;--=~ -1--- -------r---------·t· ---------1----------
.,--•· ···· ··· · ·t·· · · ··· · · ·r · ·-· ····· - ,.---·•• •"••,.- - --- -- -- -

..,~ ~ : • I taA. :Kii-

1~ ,.,963 
C M1 No 1~i 
Up- -"178Jo.V 
be• • 0.14 
b9t112• 6 4,. 
T 1• 1~ 

T2• 52 7vs 
CM2 NO 1fn53 
Ip• · 360 ) A 
trf8Jr1 • 1'11 "IA 
"'8>Cl- -3L.• 3A 

~=r_ r•·· + .. ··· I 
__ J _ :::::::::::r::::~::1?:: :: : ::::: : r ::::::::::::-

0 .. o.. ...... ,,o.. 

; LI: Phase C T"pping 1 ( 612113 - L03 ) 

_j:::::::: j:;::t::::::::::::J:::::::::::::t:::::::::::: 
:, I\/""----:-- :--~ 

n::;sJ:::::r ::::::: ::::: ~:: ::: :: ::: : ::r::: ::: : :: :::. 
····1· · --------- ··r····· · --·· · · "l.·· · · --- --- --· r· ·· · · ·· · · ·-:· 

I) ' Cf'- 111,.. 1sp.-
iw<·:xio~ ' ' • . ..o:s;..··:-------------:·-----------;------ -- -- ---:--------- ---· 
- -- 1 - -- - - -~1\··+-- -- - --- -- -+ - -- -- -- --· -· t··-- -------· 
--~-v~r-~--~~-~-- -~; - --~----~-
*" --: ------. ------:--------- -- ---:--------.. ----~ -- -- ---- -- --. ' . ' ' ·-... · -~ - ------ - -- - --~--- - ---- ---- ~- - --------- - -:··- ------- - - -·- ,._ .. _ 

'OCIC'l:Duc . - - - - - - - - - ... --- - -- • - - -- _.,, __ - - - - -- •• ••• • ...... - -- •••• 
: LI; Pha~e C Tapping ~ ( 612113 - L~ ) 

._.!\ J:C••••••·••t••••••••••••I•••••••••• ·· . . . ----1-------------.- --- ------ ---,-----· ·······r- ----··-----
f9h20Gc.f•• i;M. tot"'- "·: -- :- -- --------· ·:-··-----------:·------------:·--------··-· 

-- i----------- --r······· · ··· -,------ --· ··· · r· --- ----- --·-

-;.- · :~:~~~f~;::_;~ ::: t:~~:::~f : :~~~:~~: 
- ·-:------ -- ---- -:------------:· ----- ---- ---:·-----------· 
. ,.,...~ -:-------------:---- -----.. --:------------.. :-------------

CA" • ~ • • • • - • • - - - • - - ~ • • - • • • • • • • • • ~- - • • • • • • • • • • • ~ • - - • - • • • • • • • • 

0 ·- .,_ .. _ -x 

~IL•f ~Et=·r·•~ .. :: 
~=1:'°-r- - --- --~1-------~--- -j-- --:-: - --- - - ~-~-- - - - - ·-· __ 

--- · -~~:::::: :::: :::i:: : : :::::: ~. 
I I I ' --~ -------------.. ------------... --- -- -------.. ---. -.. -. ---. . . . . ' . ' ' . --, ------------· r-······ ···---.------- ····· · r·······-··· ·· 

No ..... 
CHI No 1&g66 
Up• ·M431N 
Up2'- .;.,_2% 
T1• 154vs 
Tc• 206!.4 
CH2 No 1f¥:j6 
Ip- ~7.5A 
lr1wx1 • 937.M 
kl-wx2• -"16Q.7A 

........ 
C H1 No lfl"l58 
UP" ·1047kV 
Up2- -23 &1" 
Tl• 15&4 
Tc• 347u. 
CH2 No 18958 
tp.. 1487A 
lrnl•I• 1487A 
lml.:2• ·7V:2. 1A 

No t8!M1 "t 
a.1 Ho 18881 
Ups .QIS1 31tV 
Delll2" $9"" 
Tl• 1~ 
T2• 52_Dus 
Ct-0,.., 19961 ... 
n..111• 229"" 
"'8>Cl- -7'0 7A 

~ .. 

Addres s: Hushi tai Soun th Avenue No. 18, Shenbei New Di s trict, Shenyang 
E- mail: c tqd!vi p. si na . com http: / /www. ctn. en 

Postal code: 110122 
Fax: (024) 89707949 

Tel: (024)89874449 
Te l: (024)89707951 
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Test Report 

Tested terminal : 0 Test polarity: Negative 

' . . 
I I ! ' ---1-------------,--------- ----;-------------i------------ · 
I I I ' 
I I I • 

: ~fi ........ --~ ....... -.. --~ --. ----------~ -···· ...... . 
11:~11, i i i .. ·1 1lffillllj············· -·--······ -· ········· ············ 

I ~ : : : 'K 

..,. . . . ........... ·:· . . . ....... ~ -- - - . . . . . ~ . .. - -.... ---. . ' . ' ' . . . . -~ ------. --. -- ... ------ ---. --~ -------------~ -------------~ I I t I 

' ' . . 

·- L .... ~'.:. -~t~~~: ~~f~: ~:~:~~f~~~:~:~~f ::::::J ~2 
: t::::::::i:::::::::t:Zf::: ~L 
~:::JL;d~~t: :::::::: ::: : : : :::::L:::::::· V•~ 
........... . ' . --. ------------... ------------ .... ------------~ -------------. . ' 

' I I I 

: ~ : : : 

--- - ~·~~1~,~~::::r: ::::::::: :r:::::::::::1 .----·-··· ' 
~--- - ··-·-----,-----------· . . . . . . 
' . . . .... · -------------~ - ---- ----- --·-- ---- ------- · -·····-····-

CESI 

LI 
·2000W 
30IM 
... eu. 

LI ...,,...., 
300... 

"""' 
1321A 
·S125A 
oov 

CTQC 
N2: CTQC/B-12. I 13 

Total 54 Page 39 

CH I . Voltage records CH2. Neutral current records 

., . : : 
!1 L --- - - - -- - --~ --- ---------J. ........... . i. __ _________ _ 

1 1.'~l : : : 
--- -U~b~1I ----- -~·- · ··-- - - -) .......... ) __________ . 

-- ----- --- --- - -:- --- - -~ __ ,,._,..,,.;.,,_,,, __ ,.,.. __ ,.,._ .,.,_.~ .. -=-.--.l··-······· ·· 

' . ----~ -------------~ ------------~- ----------.. ~ -------------'"' ~--~ 

··""' LI: Phase 0 Tapping 1 (812113 - L25 ) . ' . --\------- ---:--------· -:----------:----------:--------:. ~;!* 
• : : : :....--- Tl • 

~r_J;0[:13 :::: ~ 
. ' ' --:-------- - ---·:· -----------~ -- ----- -----·: ------------, 

, ..... 
-!5266" 
oov 

~··!~~' .~ \ . . . ' . 
t I I I 

•••• ~ •• - • • - - • - - - • · ~ • • • •• -- - - - - - , . - - • - • • ••• • • • r - - • • • • • • • • • • .... 

Inspection service 
verified by q . o l H ft R.._ to 

Address : Hushi tai Soun th Avenue No. 18, Shenbei New Dist r i ct, Shenyang 

E- mail : ctgc c , i p. si na . com http: /.'"'WW. ctn. en 
Postal code : 110122 

Fax: (024)89707949 
Te l : (024) 89874449 

Te l : (024) 89707951 
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Test Report 

CTQC 
N2 : CTQC/B-12.113 

Tota l 54 Page 40 

Tested terminal: a Test polarity: Negative CH 1. Voltage records CH2. Neutral current records 

CESI 
Inspectio n service 
ver ified by l{ . 0 l V{f1R.00 

[ - LI _; """''~• ; 

~~J,·~·~•1••··-··1·• ,•• •1•••••·•1···~·:· 
__ .,. ___ _ _____ __ _ _ \. ___ __ _ - ---- _j _ _ __ ______ _ __ 4 _ __ ------- --. . ' . . . . . . . 

--: - : : :::: · :~J: : ::: :::::::c~~~~~;~~-
• l I I 
I I I I ···: ·· -- ---- --- --:·----------·-:··-----------:··· ----- -----

.. .JIJA. • ~ • • • • • • • • • • • • -r------------~ -------· · · · · · r · -· ---------
0 toO... .oe... 1sO... 

L I: Phase a ( B1,2113 -L29 ) 

. ----------------.. ------------... --------- ---~ ------------. . . . . . . . 

--:m~ ·~ lt' \!i-____ __ __ __ ___ ___ .. ___ ____ __ ___ .. ___ ____ ______ . ___ __ _____ _ _ 
- I I I ' . . ' . ' . ' ... ·1 ·· -.... ~- Ji-~ · - ---. ----. -1· .... --...... t. ----. -.... -
=t:~: :·: : ~:-~t\\?.!:t?':~~t~::~~-

1 I I I 

I I I ' 
I I I I 

OIDGA· • :•••••·• ••• • • • : • • • •• ••••• · · •: • · •• •• •• ••• ··;·••••••• • •••• 

, aO.,. .ciD... ·~O... 

.... ""'°:*' ~I: Phase ~ ( 812 113 - L31 ) 

·---------------- -- -- ---- ---- --- -.. ·---------... ·---- --
1 ; j . . ~ ,,--ti-· -------·: ---------· r ·· --~-; - -·r .. --------·r ··--------

'2lo. ... - - 1~--------· t:· ----- ~-r----------r----------r- -------- -
·~,,. - ~~_,_..:~ :: . -f ------. ---t-- -------- ~ ------- - --~-- -------

I I I < . -. .-.. ·-100~ I I ---:-- ------ -----: ------------;----------- --:--------- -- -

_ .. (s~~k=~~t~:~ 
---:-------- -----:-------- -- --:-- -- ---------:--------- ----. ' ' ' 
-· - 1 --- --- - ------:-- - - -- -- - --- - ~ --- - ----- - --- ~ - -- - - -- - - ----

. ,;... 

No 18981 

c"' ( ..,.I ll 
VP- .1011wv .... ,. , .,. 
t i • ,~ ... 
T2- 4 37..,. 
CH2 
lrnlx1• 2261'.~ 

~mx2• -1471A 
Uet'• OOI/ 

N9 ,.,, 

C"' .... .,,,.. 
VP>• 

" " T<· 
CH2 

LI 
·2 1 7 4 W 
·:i-)07'4 , ..... 
3 1h 19 

1maJ11• 7G3GA 
llPnlX2- -1130ro" 

OIN 

INO 1&16' 
CH • 
IE.~1 LI 
Up• - UilOOW 

belll2- 7 ' "' 
T1• 1 5'4.-
T2'" • 3 '7ua 
CH2 
wre:ii:1 • 2 "9M 
n-112• _, .. ~ 
UN• O (lro.' 

.... ~ . I 
, 

0

LI: Phase ~ ( 012113 ;-- L.26) , 

·r ···-·-··· : · ·········:· ······· · · : · ···- - - -- -~- --~' 

l : : : -: 
_,,-- ~ ------ - -- - :· · - --- -- -·:· · · ---- - · -~ -.... - -- -----~ -- --- -- ---

t :::, : ::::~: ··~~•[•••·•••I••••• • •· : · 
~· :~.t- ·· · ·· ·· -~~-[- · · · ··= · - · ·: ·· ··::: ..... [·~------ ·· · 

-----. -----~ --- - ---------: ------------- ~ ------------

-~---- - .. .. i~-~~ --~ ---------- . 
< I ' I 

---:- - - -- -- - --- --r-- - - -- - -- --- ~ -- -- ------ - - -f ------ ---- - -

.'°°"'_ - ~ -------------~ ------------; · ------------~ -------.: · - -. -
o IO- 100... • - ~ 

·~---- - - - -LI: , Phase a ( 8~2113-l.28)- -r- -···· ·· ·-- · 

.,, --~ - ------------r------------~--------- -- - - ~----- --------

l\::: :: r~~~ :: :::::: :~:~:.;;;;t ::::::::: ::~·-
IV--1-·v ·--- -r·------- ----1··------ --·--r·-----------

'"°"'--, ------- --- -- -,.--- ------- -- -.· ---- ··- -- --- r· ·····---- -- -
.,.,.~~ .. ~ to.p.. ~s.P-
~--:· - --- --- -- - - -:-- --- - - - - - - -:--- ----- - -- - - ~-- - - - -- -- -- - -. . . . . ' . ··:··-----.. J\:············:·············:··---- ·-- ---

:r= n~~c·~~ 
~-1---- --- - ---- - r------- - --- -, ·----- - - - - - - - r - - ---- - - -- - - -

' t c0.. •00... •:t0... 

. . . - --1------ --- ----r·- ·---------1--- -- -- --- --- f- ------- -----
- -- 1 ------- ~- -r\ · ~- ----------- -1 -- -- ----- - ---r -- -- ------ --

- - -i ~~~-~:~ ::~rs_:C0~:c: :~~~-. . 
•IOCA- • ~ • • - - • • • • • • • • -~ • • • - - - • • • • • • ·: • .. • • - • • • • • • • -: - .. - - .. • - - -.,.· • • • 

0 . o0... . o... •• :... ---

'9•·ll00"1-9> I I 

, ~I : Phase ~ ( 812113 ;- L32) : 

-- r ····· ·· -·r··--· --- · · r· ··- -- - - - ·r--·~~r:~__.<· 
,, -- ,- - - -----·-:··------ -·:·--~- - : -· ... --- -- --: ·---------

!! : __ : : : . 

:::1~~~~~~;~::1?::~:::; ::::: :::: : ~::: ::::: : :: : :::::: : : 
""'°"°o;- ~ : ..;.i... : AO. : MO... .. --1-------------~ -----------· 1· ------------~ ------------

-·+:: : ::.~:~~:::: ::: ::;~:~~:-:-
. -1-------------r------------1-------------~ ------------

JOOCI .. - - ; - - - - - - - - - - - - -;- - - - - - - - - - • - ~- - - - - - - -- - - - - ~ - - - - - - - - - - - -

.... ,,;... 

No 1~"}00 

c"' E 11;1>1 ll 
lJp.- · 10o4 • W 
DeClli'2• 16• 
T1 • t&3w 
l 2• '43 1ut 
CH2 
lrmlr1• 11'4 ~ 

IMIX2'" - -~ 2A 
oov 

No 11)""t2' 
CH • 
1!.11-' ll 
Up- -1l5 0t\V 
Up2- -'20~ 

T1• I ~ 

Tc '" 3 08ul. 
CH2 
lmlil:ic1 • • 276A 
ln'Dll2• ~2A 
lJer• o~ 

NQ 199&4 

c"' , ..... l.l 

Up- -:r.?O':ttN 
Up2- ·2007"' 
11• '~ 
fC- 3Uuti 
C"2 
lfrvxt• 772 6A 
...... )(2. -113eJI\ 
U..-• o w 

No .1~ ... 
C M1 NO lflOMJ 
lJP"' ·2'00 • W 
belll'2• 7G'6> 
Tl • 1 54ua 
Tl• .. 3 7 us 
CH2 No 189M 
IP• -1ot$1GA 
lmiltll1• 2386' 
W.112• -14GOA 

Addr ess : Hushi t ai Soun t h Avenue No. 18, Shenbei New District , Shenyang 
E- mail: c tgc\.'vi p. s ina . com htt p: //www. ctn. en 

Pos t a l code: 110122 
Fax: (024)89707949 

Tel : (024)89874449 
Te l : (024) 89707951 
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Test Report 

CTQC 
N2: CTQC/B-12. 113 

Total 54 Page 41 

Tested terminal: b Test polarity: Negative CH 1. Voltage records CH2. Neutral current records 

CESI 
Inspection servicEl 

verified by 4, 0( Hr)flLJ0 

~-~ ~I Phase~ ( B121 13 :-L34) , 

-·- r---------1·-----·-··r·---- -----;·---------:--------': 

.:.:I: :::: ::::1: :::::~:::~::::~:::::c: :::::I:::::::::. 
:I : - : : : 

,_.,,,. . ~ ·~--.r~:~~: . -f-----. -. --f-- --------~ -- ------. -1------.. ---
' I I I I 

.,.,:n· .. a-:.;. ·· · ----~-; ------~---;-- ....lll:l..llt. -- --- - ~..-.._ __ __ __ _ 
' ' ' 

I ' ' I ,, .. , ............. ,. ............ .., . ......... . .. r· ············ 
- !-'\ : : : 

:::;:~~::~: :: :: : :: ;:~~:~;::~.~-
• I ! I 
I I I I 

:rw.· - ~ - - - - ------- --~ --- - - - - - - - . - ~ - - - - - - - - - - - - - : - - - -- - ----- --. . . ' 
I I I I 

,,-·· : ·······------~--------·---~-- - -···- ···-·: ········· ----

LI: , Phase b (91,211 3 -L36J , __ , _____________ .. _______ _____ .. __________ ___ . ___________ _ . . . . 
L ........ f>,) ............ 1-.. .......... l ........... . 

.~j\:::J::t::::::::-J::::::::::::[::::::::::::. 
' ' ' ' ' ' 

ni~-~ •••••••••~•••• ••••• •~·-m•• ••~•••••••••• 

' ' ' ' . 
Alt.-. ~ - •••• ••• - •• - • ~ •• - • - • - - • - - - --: - - - - - - - - - - - - • ~ - - - - • - • • - - - • • 

-~v5:V;;>L::::::=p~~ 
u•u" • ~ • • • • • • • • • • • • • ~ • • • • • • • • • • • • ~- • • • • • • • • • • • • ~ • • • • · • • • • • • • 

' ' . . ' ' ' . ••• ••••••r••• • • · -- -. · · - - -- ------·r•·•••••••• •• • 
0 100... , ,.,... •S- :DO... 

~I: Phase ~ ( 912113 ;- L38 ) 
•···· · ····· · - --- -- ---- -----------•- ---------""·- - · --- -
I : : : :. 
) : ' : -- .. ---------- ·----------·--------- -----------... ---------
~ : : : 
:1 : : : ,....,··:··· -----·-!·--·---·-·:·------···:·-······· ·:··· ··---· 

•• v•• ~b-,:::::. · i • • • •••• • • -~ •. -- -. --- -~. • • -·•••• -~·-·· • • • • • • • 
. ' . . . . . . 

r=,;,·~;..; -----··--~---------~-- - -~~ ------:---· --- -· 

~~-~=:]-~:];~= 
.- . : .. ------. --.. ~ --------- ----;-----. -----. -~ --.. -----. --. 

' ' I ! 

. · i.. ~··1·······-----~[···· ·-··· ··.J~· -- -~· ~-·--·:r. - · 

NO·­Ctt> 
E. ,.1 LI 
Uo- -teitw 
"1&2• -:1 ... 
T,... 1 SO... 
f2• d7UI 
CH2 
lrrDJ11• 2)0 7A 
tmolQ• . U (:;'' A 

OCN 

No , ...., 

CH• 
1: .... ll 
UO- -2t904V 
~ _,,~ 

""' 1SO.,. Tc- SQ31.-
CH2 
lfNwt• r.'V 7A 
lrNIQ• - t t 211tA 

... ..,. .,... 

00 

LI; Phase b ( 912113 - L33 ) 

--y······· ··i · ·· · · ·· ---:--···--···r· ··· --·· ··~·· ··:;-.···" 
~ : : : : ...... -- :.· ··--- - -- -:··-- -- - - - - ; ···-- - - -·-~---- ---- --~- ------ ---

··ir ··-·--··· i·:~·- -;·--f----·····+···-- -- .. t····-----
~ --f ~--~·'r~::- - t- ---------r--------- -~ -· --------r- -- -------

Ti·=·- ~- ---~ - -.20.Da·r------.0....---r-- ..JIO~ ------ r .IGii. .. _____ _ 
~K··_···· ·· ·- -~·-···· ······ 1·--------·-·· t·· ····-----· 

· ··1·- ><'~:_:~~i-===i~:~:~==~:1~--~-°:'. 
'"Vo--:---- ----- ----:---------·-- --:- -·--······-·:------ ----- --

I o ' t 
' 0 I I .. ~--:----- ------··:-·--------- -- -: -- · - -------- - ;-- --- -----·-. . . ..... 

~=::::::::~'. .~~~-·.e .. b -~ -~}~::~-~-~~~!::t:::::::::::: 
b\· ······1\J - -~-~-- ~+--=·····}······:_··---· 

t1~:1::_:_•••::1•••••-••I ••••--~••· 
t I ' ' 

.:L::~:: ::::::::: :: :r:: ::::::::::t:::::::::::: · ' v \;:~ /\.f'\~~-····1··········-··!···v······:·············t············· 
;.··:·. -- ------ --·:-··-----····:··--··· ······ :··-·----·- --

LI: , Phase b ( 9 1,2113 - L37) , 
. --~ --.. --. -----... ----. -------.... -. --.. -. --. -. ---------. --

' ' . ' 
' ' 
' {\ : ' : 
:\ - - ----/\F -~~:-~-~~-~-

·· j·\ ·····r···( ··-·· ·····1·············:············ ,_ ... · r -,-_:-;;r · ---r -- ---- -----· r · --· · · · · -· · · r ·-· --· · · · · -- · 

~~'~?ff~~~ 

N9 18987 
CHI 
f.~I l.I 
UP- -H)4~ .... ,.. 
T t• I <19ln 
T2.. 4Je<IS 
CH2 
lrmxt• 1?.5 IA 
lnwc2• ·779 1A 

O<N 

No ..... 
CH• ._, 
v .. .,.,. 
n · 
To• 
CH2 

u 
-11e3l<V 
·2024~ 

''°"' 3t•h• 

l!'tlaxt • •098A. 
lmi.C- ~4tA 
u.,.. ow 

INo tesll;t 
CH• 
l:va!. 1.1 
LIP"' · 219VW" 
Up2'- ·1 91"'5~ 

T1• '~ 
Tc- 312'\.ta 
CH2 -.,. 
n..a- . t 1J;S.A 

001 

0 I CO... ,. _ •t 0... : """' 

1=-r ........ rl: .. ~~-~-i -·(·~~~~~~-~-~~! ..... ~---·-·-~--
1-··' ' . ' ~ "' 

ci~:.ji:•~•I•~~•I••~·•T•~•••- · 
·z·- ,· ---------·-·r········ ·- ··-.·· ········· ··.,. ---···· ·------1-\ : : : 

:.::i:~~~~::::::~::~:~~-~ 
. ' ' ' 

~·- :· - ---- ------- :- ----··---- -- ~--- -·-··--···:·····----- --

' ' ' ' ' ' -- .- . - .......... ... ---.. -. -- ---~ ......... ---
' ' "°""" .w.,. ........ 

"' No ,...., 
CH• 
EY91'" 1.1 
I.If>: ·2009W 

~~:?-"'!~ 
1"2- QO... 
CH2 
lllrex1• 235..7A 
hftlQ• .,.~ 

l.lef• 0(1'ol 

\ - \ 

J 

Address : Hushi tai Soun th Avenue No. 18, Shenbei New District , Shenyang 
E- mail: ctyc~ ip. si na. com http: /.'www. ctn. cn 

Postal code: 110122 
Fax: (024)89707949 

Tel : (024)89874449 
Tel : (024)8970795 1 
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Test Report 

CTQC 
N2 : CTQC/B-12.113 

Total 54 Page 42 

Tested terminal: c Test polarity: Negative CH I. Voltage records CH2. Neutral current records 

CESI 
Inspection service 

=v=s=ri=fie=d=b=y=L{==-=[)=(=~A ~t() 

·: :: ': ~::f '.:""f~' I c ·j 
~J ;1c:- r•~ r·:::••1 •••• • • 1 ---~ ------------- ~ - -- ---------~- ------------~ -------------
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4.20 Radio interference voltage measurement (Special test) 

Attenuation 
Radio 

Measured factorof Attenuation factor of 
Term- interference 

frequency resistance measurement circuit 
in al Level B 

( MHz) network (dB) 
( dB ) 

( dB ) 

A 22 7 

1.41 B 22 22 4 

c 24 3 
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Test date: Jun.20, 2011 

App lie Radio interference 

Voltage level 

CkV) ( µv ) 

355 

277.2 251 

282 
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TRANSFORMER DRAWINGS 

{ 

l 

cr-s1 
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llo t .. d louts C=:J kW llo lood CtM'rt•I C=1 r. 
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impedfl1"t 
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Annex 4 

THE TABLE OF CHECK INSTRUMENTS 

CESI 
Inspection service 
verified by Y-0\ l-1 fH~_ co 



Type 

m~ 

06000 

ASQJ-1 

3391 

ZTGCIO 

20 

HL-040 

HL-040 

HL-040 

OL716 

6801 

QS40 

The table of check instruments 

1X:ff" 1x*~1ff* 
Name Precision Serial No. 

!6f* lilifff~ 1¥% 

Wideband power analyzer 
YB-114150 

m11H}J$ ?Hff tt 
0.05 

Ratio bridge 

~tti:@.ffl: 
0.05 YB-107198 

Resistance bridge 
0.2 YB-107191 

!:@. ~Ji !:@. m= 

Gas chromatogram 

detector 0.5u/l YB-117165 

'=\~ ~ ~ ~~H:X. 

Current transformer 
O.Ql YB-109189 

E@.mtli~~ 

Current transformer 
YB-109188 

E@.mt li~~ 
0.01 

Current transformer 
YB-109190 

E@.mtli~~ 
O.ot 

Digital oscilloscope 
12bit YB-3 12730 

Jj[ ~ jf-~ .ff 

Automatic dielectric 

intensity measuring system 
1.5 YB-117160 

~ 13 Z9Jfl-E@.5£J.twll:ffi 
#f. 

Dielectric loss and 

capacitance bridge 1.5 YB-117161 

11-m~~E@.ffl: 

CE Si 
1 

Inspection servica 
verified by U · '{)\ \.'\.'A RCf:) 

Available 

date 

:ff%1:BM 

2012.12.04 

2012.12.06 

2013.06.08 

2012.08.18 

2012.12.13 

2012.12.13 

,,,.,,,, ' 
~ 

2012.12.13 

'· . 

2012.08.29 

\ 
\ 

2012.07.23 
) 

2012.12.05 

Manufacture 

1ttl'11t~ 

LEM 

~~0i:iJ 

Shenyang zhong 

chuan 

tUEl t:fi Jll 

Baoding sirui 

f*~Wfljt 

Shenzhen · 

7*:1Jll 

Oandong luote 

:Pt*~*'t 

Oandong luote 

ft*~*'t 

\ \ dong Iuote 
' ft*~*'t ,1 

. 'i 
Japan 

61* 
'" 

Baba~ ·. 
,-

' ~~ ~ 7 

~ .Alf 

,,//' 
Heilongjiang 

~:ftrr 



Serial No. 
Available 

Type Name Precision Manufacture 

~~ ~f$ llliffl~ ff% 
date 

1M~::tbll:'. 
~~ BM 

Current transfonner 
YB-109065 

Dandong Juote 
HL-28 

~mtE:.~~ 
0.05 2013.05.12 

ft*~~ 

HL-28 
Current transfortner 

YB-109066 2013.05.12 
Dandong Juote 

~mtE:.~~ 
0.05 

ft*~~ 

Current transformer 
YB-109067 2013.05.12 

Dandong luote 
HL-28 

~¥fitE:.ffi}~ 
0.05 

ft*~~ 

Voltage transfonner 
Shenyang zhong 

BLY-1 0.05 YB-111083 2013.05.12 chuan 
~lliE:.~$ 

tt~ 9=' Jll 

Voltage transformer 
Shenyang zhong 

BLY-I 
~lliE:.~$ 

0.05 YB-111084 2013.05.12 chuan 

tt ~13 9=' J II 

Voltage transformer 
Shenyang zhong 

BLY-1 
~lliE:.~.$ 

0.05 YB-111085 2013.05.12 chuan 

tt~S 9=' Jll • , 
~ . 

Current transformer 
YB-109061 2013.05.12 

Dandong 
HL28-26 

~¥/it][~.$ 
0.1 

/r~ ~ . (.'· 

" 
"' Calibration pulse .. 

Shanghaisongbao 
JZF-9 generator YB-114207 2012.10.09 ~ 

~fill* l1P a~.$ J: ;4i} t~ :i': 
., . 

Dielectric dissipation \ -Shanghai ~ilin KMSB-30 bridge 0.005 YB-107205 2013.04.09 

?rm~m= \: -t ;4i} ~~ ** 
J 

.,. ~ 

Transient recorder 
YB-312729 2012.10.31 

-~!a~ 
DL716 

~~1c3fd)( 
12bit 

l--s~ 

..... 

CESI 
Inspection servic .:1 2 
verified by V\ , 01 O··H1~CO 



Type 

ID! Ji} 

LRBT-220 

LRBT-220 

LRBT-220 

LMZC-10 

LMZC-10 

LMZC-10 

FL-5/5000 

FL-5/5000 

FL-5/5000 

FL-10/1000 

Name Precision Serial No. 

~:ffj\ tlUffltli 1¥-% 

Current transformer 
0.5 YB-309786 

It!. mt B: !IB? ff 

Current transformer 
0.5 YB-309787 

It!. mt:B: ~ff 

Current transformer 
0.5 YB-309788 

lt!.l'lit:B:~ff 

Current transformer 
0.5 YB-309781 

lt!.m:B:~:H 

Current transformer 
0.5 YB-309780 

i:gtJitB:~ff 

Current transformer 
0.5 YB-309779 

i:g¥f,EB:~ff 

Standard resistance 

~mi:g~.ll 
0.2 YB-316797 

Standard resistance 
0.2 YB-316798 

~mi:g~..§. 

Standard resistance 

tff-m i:g ~ll 
0.2 YB-316799 

Standard resistance 
0.2 YB-316804 

t~mi:g~Jl 

CESI 
Inspection service £'i. I'\ 6Jr. 
verified by t{ · DI ~ n r<.-e.u 3 

Available 
Manufacture 

date 
1ttl31!1£~ 

~~BM 

Shenyang transformer 

2013 .03.21 factory 

tt~S ~Bi.ff I 

Shenyang transformer 

2013.03.21 factory 

tt~l3~ffi:H/ 

Shenyang transformer 

2013.03.21 factory 

tt ~13 ~Bi.ff I 
Shenyang special 

2013.10.26 transformer factory 

tt ~13 *¥~~~.Ili .ff I 

Shenyang special 

2013.10.26 transformer factory 

tt~B~#5tlliff / 

Shenyang special 

2013.05.12 transformer factory 

A"" • I• tt!ll3W#~lli:H/ 
_.,,,... ''· 

1~0)~~~6.01 
~Shenyang 

tt~l3 I., . ·~ 
~ ' 

.__,,;'.'.\ - . \ 
~~ ,..,, 

~ ..,.Shenyang .. 
2013.06.01 ,. 

- tb!ll3 \·· , -\ 
2013.06.0~ \~"· Shen \ A .. 

,~q.\ tt~E 
'~ 
~~ ;--. 

,.,._,. / 
; J 

2013.03.26 ~yang 
tt!ll3 



Standard resistance Shenyang 
FL-10/1000 0.2 YB-316805 2013.03.26 

fffi ft Ej~JJi tt~El 

Standard resistance 
YB-316806 

Shenyang 
FL-10/1000 

tf-fi~J.li 
0.2 2013.03.26 

tUi:I 

Open-circuit voltage 
Shenyang zhongchuan 

CT106 meter 1.0 YB-114140 2012.12.04 

7f ~ ~Eli ~rn :1: {)( tt~s t:f J II 

Transformer checkout 

HESD meter 1.0 YB-114138 2012.12.12 
Shenyang zhongchuan 

1i~$t:@:~{)( 
tt~St:f ) II 

T24-AV 
Amperometer 

0.2 YB-105035 2012.12.02 
Shanghai 

1c:!:ff* _t~ 

l 

Current transfonner 

FY49-l load 3.0 YB-111 096 2013.08.29 
Shenyang zhong chuan 

ft!. mi:§~~ ffi. (iif ffj tt~ t:p Jil 

Radio interference 

ZN3950 detecter YB-114147 2013.06.14 
Beijing 

JG~~ =ftt~tli,j\{)( 
:ltJ?-

Digital impulse analysis 
America 

420A system 8bit YB-112130 2012.12.28 
~IE 

~::f:{ltim~m 

Resistance detector 
YB-104201 2013.01.05 

Baoding sirui 
SR3301 

it ~ll. t:& ~tl {)( 
0.2 

f*>EWTm 
... ~ 

Resistance detector 
YB-104202 2013~1.05 B~ding sirui 

SR3301 
it~ll.~~tl{)( 

0.2 
~~\Wft.R. ' ' 

I 

' I 

~aodiQ~irui Resistance detector .. 
SR3301 

itm~~tl{)( 
0.2 YB-104203 2013.01.05\ 

~>EMU\ 

Resistance detector 
YB-104204 2013.01.05 Ba0ding sirp~. SR3301 

~~ll.~~~{)( 
0.2 . f* >E j!}fl_R. 

, , 

CESI 
Inspection service 4 
verified by L{ · 0 1 ~A~ 




