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1 GENERAL

CESI was entrusted by SHENDA ELECTRIC CO., LTD. to issue Inspection Report related to

type tests, special tests and routine tests performed on following Oil immersed Power
Transformer:

Manufacturer: SHENDA ELECTRIC GROUP CO.,LTD.
Type: SFZ-100000/220
Serial number: 120514-1
Year of manufacturing: 2012

Above tests, carried out at STRI-CTQC Laboratories, were performed according to IEC
standard and (for the ones not specified in IEC), according to GB standards.
Detailed applicable Standard edition are listed in paragraph 2.1.

Tests have been witnessed by CESI inspector, Mr Umberto Di Marco, who stamped and
signed every page of CTQC Test report of witnessed tests.

Pages of above report which have not been signed, refer to test not witnessed
(See paragraph 2.2. for details).

2  REFERENCE DOCUMENTS

2.1 Normative documents

[1] 1EC60076-1 (2011);
[2] 1EC60076-2 (2011);
[3] IEC 60076-3 (2000);
[4] IEC 60076-5 (2006);
[5] GB 1094-1 (1996);
[6] GB 1094-2 (1996);
[7]1 GB 1094-3 (2003);
[8] GB 1095-5 (2008);
[9] GB/T6451 (2008).

2.2 Test reports issued by Test laboratory

[1] Test Report Nr CTQC/B-12.218, dated 23.10.2012, (See Annex 1), identified with CESI
reference B2033383

Note: CESI Inspector was not present to following tests and therefore relevant pages do not have
CES/ inspector signature:

- Routine tests before Short Circuit;

- FRA, windling frequency response (pag,. 38, 39)

- RIV Radlio Interference voltage (Pag. 43)

- Transient voltage transfer (Page 49 and Annexe 2-j)
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3  CONCLUSIONS

On the basis of the test results, it can be concluded that the Oil-immersed Power
Transformer type SFZ11-100000/220, Serial number 120514-1, manufactured by
SHENDA ELECTRIC GROUP CO., LTD., passed successfully all performed tests listed

in Test report specified in par 2.2, in compliance with the reference specifications
listed in par 2.1.

ANNEX 1: TEST REPORT CTQC/B-12.218 WITH CESI STAMP AND SIGNATURE (79 PAGES)
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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

Ne: CTQC/B-12.218 Total 60 Page 2
Test object
Test object T i SFZ -100000/220
S Sim
‘ WA g e Brand £
Entrusted 7 1 Kind of .
by Shflldﬁ lElectnc Gloupﬁi N Ltd. sesifng Trust testing
Manufactu- Sampling
- Shéndiﬁ Elgctl ic Gloup Co Ltd Hata Sept.19,2012
No.\7, Hﬁatong ‘,Jlangshan
Address Economic Development Zone, Serial Na 120514-1

ZhejiangPrayince, P.R.China

IEC60076-1:2011, GB1094.1-1996
IEC60076-2:2011, GB1094.2-1996
[EC60076-3:2000, GB1094.3-2003 .
Standards Testitems | See page 3~6

IEC60076-5:2006, GB1094.5-2008
GB/T6451-2008

Technical contract

The test results of routine tests, short-duration AC withstand voltage test,
temperature-rise test, measurement of sound levels, measurement of zero
sequence impedance on three phase transformers, measurement of the harmonics
of the no-load current, short-circuit withstand test, lightning impulse test,
long-duration no-load test, radio interference voltage measurement; measurement
of analysis of winding frequency response spectrum, determmatloni f trhnsleqt
voltage transfer characteristics of SFZ -100000/220 are in accordance Wil
standards and technical contract. The sample passed the abo_.y,e tests.

Results

Signing and issuing date ,( oy
Period of validity 5 years 2‘@ 9

Note Cﬁg
e

Inapection sarvics
Test witnessed by: Umberto Di Marco(CESI Inspector). vemﬂsd by

( (O N, AM AAe o

shicheng Checked by: Sunqingyuﬁm"“@m' , Xiucai

S o} (A ot

Statement : 1. Testing report is invalid without“test special seal.

Approved by: L

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

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

4 Testing or witnessing only apply to sample.

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

Address: Hushitai Sounth Avenue No. 18, Shenbei New District, Shenyang Postal code: 110122  Tel: (024) 89874449
E-mail: ctqe@vip. sina. com http: //www.ctn.en  Fax: (024)89707949  Tel: (024)89872527
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Ne: CTQC/B-12.218
Total 60 Page 3

Test results

Specified values Measured  values C
Ne Test items ontite
Standards . i
Technical contiact) Before S.C.T. After S.C.T. sions
Measurement of
dissipation factor
(tan 8 ) of the Providing system capacitances =

l insulation system | Providing dissipation factor (tan & ) Sesi] i /
capacitances
(Routine test)

Determination of
capacitances
windings-to-carth

2 and between Providing capacitances Seed.| See 4.15.5.3 /

windings
(Routine test,
special test)
Measurement of
d.c. insulation B . .
resistance between E:;::g:;% die. insulation
3 each winding to Rroviding dlisorption: rdfie See 4.3 See 4.15.5.5 /
earth and between Reo/R
windings (Reo/R15)
(Routine test)
Check ofth-c ratio NA. NA.
and polarity of T — - . .

4 biilltsii Giiprsist Providing ratio meamm.:c.i value Not applicable Not applicable /
transformers Check of relative polarities No built-in current | No built-in  current
(Routine test) transformers transformers

Measurement of
voltage ratio and | The tolerances of voltage ratio :
5 check of +0.5% 0.04%~0.07% 0.04%~0.07% Passed
connection group | Connection group: Dynl Dynl Dyn1
(Routine test)
Measurement of 5 i
winding Maximum unbalancedness _

6 iSsistancs Pl_msa: SDZ% l-l.V(Phase): 0.61% H.V(;?llase): 0.70% | Passed
(Routine test) Line: =1% L.V(line):  0.04% | L.V(line):  0.13%
Measurement

9 of no-load loss [g%: 0.3 +30% | 0.11 0.11 Passed

and current Po (KW): 69.2 +15% | 61.10 62.09 e
(Routine test)
Measurement
B N 90% 110% | 90% 110%
8 90% and 110% of 10%: Providing measured value 0.06 0.53 0.06 0.50 /
PoCkW ): Providing measured value | 45.78 06.58 | 46.64 97.70
rated volage
(Routine test)
Test on on-load | According to Clause 10.8 of s ; .
9 tap-changers IEC6007§-1:201 1,GB1094.1- Slfﬂzlpb' Wt CompI:v i Passed
. standard standard
(Routine test) | 1996 %
vemﬂed
Address: Hushitai Sounth Avenue No, 19 Shodz qcu District,Shenyang  Postal code: 110122 Tel: (024) 89874449
E-mail: ctqe@vip. sina. com [itip: //www.ctn.en  Faxs (024)89707949  Tel: (024)89872527




CTQC

Test Report

Ne: CTQC/B-12.218

Total 60 Page 4

Specified values Measured values
Na Test items Standards Colnclu-
¢ sions
(Technical contract) ARG ARETRCE.
Switching o
: Switching impulse wave (kV):
10 impulse test Passed
2 750 +3% | 754~757 747~754
(Routine test)
Separate-source
. AC withstand | H.V. neutral: 200kV; 60s 200kV; 60s 200kV; 60s Passed
voltage test | L.V. : 85kV: 60s 85kV:  60s 85kV:  GOs =
(Routine test)
Phase to earth test
Ui=1.7Um/Af3  (kV) 247 247.34
Duration (s): 120 (/) 30 30
Long-duration | y,=1.5Um/A[3 (kV) 218 218.24
12 AC withstand | Duration(min): 30 30 30 Passed
voltage test PD<500pC <40 <20
(Routine test) | | jum/Af3 (kV) 160 160.05
Duration(min): 3 5 5
PD<100pC <20 <10
Frequency (Hz): >50 200
Measurement of | t: 75°C
short-circuit Z%: 13.0 +7.5% | 13.10 13.10
13 impedance and | Py (kW): 296.0 +15% | 274.74 272.57 Passed
load loss Pt (kW): 365.2 +10% | 335.84 334.66
(Routine test)
Breakdown voltage (kV): =40 | 62.7 62.4
T =
o — tan & (?0 C): = O:OI 0.00049 0.00053
. : Water dissolved in oil (mg/L):
14 former oil <15 | 8.68 8.70 Passed
RS Providing gas chromatography Providing gas Providj
chromatography chronémy
Three times each phase 3 Ins i
Duration (s): 0.25410% 0.25 | _Vapﬁ’f‘?:g“’t’%r, service
Test waveshapes have no o )Z
— distortion No distortion 2l Lo
Short-circuit 5 ) . .
5 withstand test Deviation of reactance before Passed
(Special tost] and after S.C.T.<2% 0.14%
P The untanking inspection shows
no apparent defects No apparent defects
Successfully check items afier
SICIT. Passed
Lightning Full wave Chopped wave
impulse test H.V.(kV): 950 1050  +3% | 948.6~958.0 1055~1060
16 : O (kV): 400 [ #3% | 396.0~401.2 Passed
( Routine test, 2
lype test) L.V.(kV): 200 220 +3% | 199.0~201.4 218.8~221.7

Address: Hushitai Sounth Avenue No. 18, Shenbei New District, Shenyang

E-mail: clge@yvip. sina. com http: //www.ctn. en

Postal code:

Fax: (024)89707949

110

122
Tel: (024) 89872527

Tel: (024) 89874449
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Specified values Coni)
No Test items Standards Measured  values :n];?]:l
(‘Technical contract)
Measurement of
analysis of winding
17 frequency response | Providing measured oscillograms See 4.13 /
spectrum
(Special test)
A phase-to-earth test with single-phase supply
U, (kV): 395 395
Duration (s): 120 (£, 30
U=1.5Um/Af3  (kV) 218
Duration(min): 5 5
PD<500pC <10
LIUM/A3  (kV) 160
Duration(min): 5 5
. PD=100pC <10
Short-duration AC
withstand voltage Frequency (Hz): >50 200
» test Passed
A phase-to-phase test with three-phase supply
(Special test) P i P P
U, (kV): 395 395
Duration (s): 120 (f,0) 30
U,=1.3Um (kV) 327.6
Duration(min): 5 5
PD=300pC <10
I.1Um (kV) 277.2
Duration(min): 5 5
PD<=100pC <10
Frequency (Hz): >50 200
Measuremen
19 of sound levels Sound level Tpp dB(A): / 65 Passed
(Special test) Sound power level Lus: dB(A): =94 |86 i
Measurement of the :
20 harmonics of the Providing no-load current 11-126 no load current /
no-load current harmonic values of each phase harmonics
(Special test)
T — Applied voltage (kV): 277.2 2772
‘ Radio interference level( u V): <2500 | A: 467
al voltage test B: 355 Passed
(Special test) CFSI C. 473
Inspection service
verifiad by
G, 0L Macen
'. STFEGES
Address: Hushitai Sounth Avenue No. L8, Shenliei New District, Shenyang  Postal code: 110122 Tel : (024) 89874449

E-mail: crqelvip, sina. com

http: /www. et en

Fax: (024) 89707949

Tel: (024) 89872527
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No: CTQC/B-12. 218

Test Report
Total 60 Page 6
. Specified values Conclu-
Nu Test items Measured values . :
Standards  (Technical contract) SRS
Long-duration Applied voltage(kV): 1.1Ur 40.7
22 no-load test Duration(h): 12 12 Passed
(Special test) No C;H; in oil No C;H, in oil
Measurement of zero
sequence impedance on B s e
23 three phase oo dan%e Al e Qe) 137 /
transformers (Special p i (
test)
P — Applul:d pressure (kPa): 30 30
24 . Duration (h): 24 24 Passed
(Routine test) : .
No leakage oil and damage No leakage oil and damage
Temperature—rise limit (K):
2 Temperature-rise Top oil: 60 55.7
tesi(Type test) Winding: 65 H.V. : 60.1 g
L.V.:61.9
Determination of
5 transient voltage — I
2 transfer characteristics | Troviding measured value See 4.26 /
(Special test)

CESI

Inspection service

verifisd by

G i

' Maes
|

Address: lHushitai Sounth Avenue No. 18, Shenbei New District, Shenyang

E-mail: ¢lgc@vip. sina. com

hitp: //www. ctn. en

Postal code: 110122
Fax: (024)89707949

Tel: (024) 89874449
Tel: (024)89872527
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No: CTQC/B-12. 218
Total 60 Page 7

Test Report

1. Test object parameters
Rated power (kVA): 100000

Um (kV): 252

Rated voltage (kV): 220/37
Rated current (A): 262.43/1560.4
Rated frequency (Hz): 50
Number of phases: 3

Tap range (kV): (22048x1.25% ) /37
Connection symbol:  Dynl
Cooling method: ONAF
Temperature class of insulation: A

Insulation level: h.v. line terminal SI/LI/AC 750/950/395kV
h.v. neutral LI/AC 400/200kV
l.v. line terminal LI/AC 200/85kV

2. Sample condition description
Sample exterior construction and major dimensions( length, width, height) are in compliance with drawing.
Measured values: length is 7340mm, width is 6040mm, height is 8280mm.

Outline dimensions

Rating plate

Body assembly

Core assembly

1SD.001.1619

8SD.011.1619

55D.401.1619

55D.301.1619

H.V. lead

L.V. lead

H.V. winding

L.V. winding

6SD.801.1619

58D.901.1619

6SD.601.1619

65SD.701.1619

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

GB1094.1-1996, IEC60076—1:2011 {Power transformers Part 1: General )

GB1094.2-1996, [IEC60076-—2:2011 {Power transformers Part 2: Temperature rise)

GB1094.3-2003, [EC60076—3:2000 (Power transformers Part 3: Insulation levels, dielectric tests and external
clearances in air)

GB1094.5-2008, IEC60076—5:2006 (Power transformers Part 5: Ability to withstand short circuit)

GB/T6451-2008 (Specification and technical requirements for oil-immersed power transformers)

CESl
inspection servics
varified by

Cor . A A Al
{

Technical contract

Address: Hushitai Sounth Avenue No. 18, Shenbei New District, Shenyang Postal code: 110122  Tel: (024)89874449
http: //www.ctn.en  Fax: (024)89707949  Tel: (024)89872527

E-mail: clgc@vip. sina. com
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Test Report

4. Test items and conclusions

4.1 Measurement of dissipation factor (tan®) of the insulation system capacitances

(Routine test) Test date: Sept.26,2012
Humidity: 40%; Oil temperature: 23.7C
Measurement position Cx (pF) tan &
H.V—L.V. &E 10270 0.0030
L.V~—HV. &E 16270 0.0034
HV, LV—E 15510 0.0034
BV—LM. 5514 0.0025

4,2 Determination of capacitances windings—to-earth and between windings
(Routine test, Special test) Test date: Sept.26,2012
See 4.1

4. 3 Measurement of d.c. insulation resistance between each winding to earth and between windings
Test date: Sept.26,2012

Humidity: 40%;  Oil temperature: 23.7°C

[nsulation resistance (M Q)
Measurement position Reo/Rys Reoo/Reo
R0 Rgo Rys
H.V—L.V. &E 35900 18300 15600 1.17 1.96
LV—H.V. &F 65100 24000 16600 1.45 2.71
H.V., LV—E 32500 15900 11700 1.36 2.04
HY. —L.V. / 25900 16800 1.54 /
Core—E / 10000 /
Clamp—E / 8000 /

CESI

Inspection sarvice
verifiad by

Address: Hushitai Sounth Avenue No. 18, Shenbei New District, Shenyang Postal code: 110122  Tel: (024) 89874449
Femail: ctge@vip. sina. com hitp: //www.ctnoen  Faxe (024)89707949  Tel: (024) 89872527
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Test Report

4.4 Check of the ratio and polarity of built-in current transformers (Routine test)
Because the sample doesn t fix current transformer, it doesn t put up this test item.

4.5 Measurement of voltage ratio and check of connection group (Routine test)
Test date: Sept.26,2012

H.V. L.V. . Measured deviation (%) Connec-
atio tion
pozlt}ijon V(Ollt\‘/q%e porgllli)on \/(Olll\zll%e e e Chige group
| 242.000 6.541 0.02 0.03 0.04
2 239.250 6.466 0.02 0.03 0.04
3 236.500 6.392 0.02 0.03 0.04
4 233.750 6.318 0.02 0.03 0.04
5 231.000 6.243 0.02 0.03 0.05
6 228.250 6.169 0.02 0.03 0.05
7 225.500 6.095 0.04 0.05 0.06
8 222.750 6.020 0.04 0.05 0.07
9,10,11 220.000 / 37 5.946 0.04 0.05 0.07 Dyn1
12 217.250 5.872 0.04 0.05 0.07
13 214.500 5.797 0.04 0.06 0.07
14 211750 5,723 0.04 0.06 0.07
15 209.000 5.649 0.05 0.06 0.08
16 206.250 5.574 0.05 0.06 0.08
L 203.500 5.500 0.05 0.06 0.08
18 200.750 5.426 0.05 0.06 0.09
19 198.000 5.351 0.05 0.06 0.09

Result: Passed.

CESI

Inspeaction sarvice
verifiad by

Address: Hushitai Sounth Avenue No. 18, Shenbei New District, Shenyang Postal code: 110122  Tel: (024) 89874449
E-mail: clqe@vip. sina. com http: //www.ctn.en  Fax: (024)89707949  Tel: (024)89872527
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4.6 Measurement of winding resistance (Routine test)

Test date: Sept.26,2012

Oil temperature:23.7°C

Measured values ( Q)
Winding Tap position A0 B~0 =0 Unbalil;:)edness
a—b b~e¢ c~a

l 0.6142 0.6175 0.6167 0.54

2 0.6040 0.6072 0.6067 0.53

3 0.5940 0.5970 0.5966 0.50

4 0.5838 0.5868 0.5864 0.51

5 0.5737 0.5767 0.5764 0.52

6 0.5634 0.5666 0.5663 0.57

7 0.5534 0.5566 0.5564 0.58

8 0.5430 0.5463 0.5461 0.61

H.V. 9,10,11 0.5322 0.5347 0.5340 0.47
12 0.5433 0.5465 0.5461 0.59

13 0.5535 0.5564 0.5562 0.52

14 0.5637 0.5667 0.5663 0.53

15 0.5738 0.5768 1 0.5764 0.52

16 0.5840 0.5871 0.5866 0.53

17 0.5940 0.5970 0.5966 0.50

18 0.6043 0.6075 0.6070 0.53

| 19 0.6142 0.6176 0.6169 0.55

L.V. / 0.02330 0.02329 0.02330 CESI |

Result: Passed,

4. 7 Measurement of no-load loss and current(Routine test)
Test circuit is given in Annex2-a

INnspection
verified by

Test date: Sept.26,2012

=TT N

rvice

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

Voltage
multiple | Reading of mean value | Reading of r.m.s. (A) %) Measured Corrected

voltmeter vollmeter _ 3 value value
00% U, 33.300 33.280 1.01 0.06 45.76 45.78
100% U, 37.000 37.043 1.75 0.11 61.17 61.10
110% U, 40.700 41.432 8.32 0.53 98.35 96.58

Result: Passed.

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

E-mail: ctqeévip, sina. com

http: //www.ctn, en

Fax:

(024)89707949

Tel: (024) 898725217
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4. 8 Measurement of no-load loss and current at 90% and 110% of rated voltage (Routine test)

See 4.7

4.9 Test on on—load tap—changers (Routine test) Test date: Sept.26, 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. | 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).
Result: Passed.

CESl

‘Nspection service
varified by

Address: Hushitai Sounth Avenue Na. 18, Shenbei New District, Shenyang Postal code: 110122 Tel: (024)89874449
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4.10 Switching impulse test (Routine test) Test date: Sept.26,2012

Humidity: 43.3%; Ambient temperature: 20.6C: Atmospheric press: 99.9kPa.

Test items and voltage

Tested terminals Rated withstand voltage (kV) Tap position

A, B, C

750

Test sequence:

One reduced negative polarity switching impulse;
Three rated negative polarity switching impulse.
Test records:
T1:Front time; T0:A total duration from the virtual origin 1o the first zero passage;
Td:Time above 90%Up; Up:Peak voltage.

Result: Passed.
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Tested terminal: A Test polarity: Negative CH1.Voltage records

CH2. Neutral current records
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Tested terminal: B Test polarity: Negative CH1.Voltage records CH2. Neutral current records
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4. 11 Separate-source AC withstand voltage test(Routine test) Test date: Sept.27,2012
Test circuit is given in Annex2-b
Humidity: 45%; Oil temperature: 24.0'C; Atmospheric pressure: 99.0kPa

Position Applied voltage (kV) Duration (s) Result

H.V. neutral—L.V.&E 200 60
Passed

L.V~—H.V. &E 85 60

4.12 Long—duration AC withstand voltage test (ACLD) (Routine test) Test date: Sept.28,2012
Test circuit is given in Annex2-c
Phase to earth test, tap position 10, frequency 200Hz.

Induced vollage Partial discharge levels (pC)
_ Phase-to-earth Duration
Multiple (kV) A B c
1.1 U'“’\ﬁ 160 5 min <20 <20 <20
Uy=1.5Um/ )
\ﬁ 218 5 min <20 <20 <20
" Uy=1.7Un/
3 247 30s / / /
Sy <20 <20 <20
10 min <20 <40 <20
Us=1.5Um/ 15 min <20 <40 <20
" NG 218
20 min <20 <40 <20
25 min <20 <40 <20
30 min <20 <40 <20
1.1UmA3 160 % ik <20 <20 <20

Note: Um=252kV
Background noise level is <<20pC before and after test.
Start voltage: 218kV  Extinction vnl!aﬂﬂv.

Result: Passed.
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4. 13 Measurement of short-circuit impedance and load loss (Routine test)

Test circuit is given in Annex2-d

Test date:  Sept.28,2012

H.V. shorl-circuit Total loss
Applied corrent impedance Load loss (kW) Gy
- (kW)
- Tap | Measured ( Each phase) |}
Winding position voltage (Q) %) Measured | Corrected | Corrected
Ul (kV) value value value
(A) (%) t=75C || =75¢C =23.5°C =75C t=75C
I=Ir 1=Ir I=Ir [=lr
HV I 122.33 | 51.27 16.963 80.06 13.67 65.59 271.53 338.63
| 10 146.62 55.87 16.098 63.40 13.10 76.13 274.74 335.84
LN T
17 155.37 | 53.28 13.888 51.59 13.16 81.51 327.89 388.99

Result: Passed.

4. 14 Test on transformer oil (Routine test)

Test date: Sept.26, 2012

tan 6 (90°C)

Breakdown voltage (kV)

Water dissolved in oil (mg/L)

0.00049 62.7 8.68
Gas chromatography( before routine tests ) Test date: Sept.26, 2012
uL/L
Hs coO CO;, CH, CyH, CyH, C;H; Hydrocardons
0.00 0.82 63.31 0.07 0.00 0.00 0.00 0.07
Gas chromatography (after S.C.T test) Test date: Oct. 11,2012
B L/L
H, CO CO, CHy CyHg CyH, CyH, Hydrocardons
0.00 10.46 77.09 0.36 0.00 0.00 0.00 0.36

Gas chromatography (after insulation test, before long-duration no-load test,)

Test date: Oct.15, 2012

e LAL
H, co CO, CH, CoHg CH; CH, | Hydrocardons
0.00 12,01 79.54 0.37 0.00 0.00 0.00 037

Gas chromatography (after long-duration no-load test, before temperature-rise test )

Test date: Oect. 17,2012

1 L/L
H, CcO CO, CH, CyH, CyHy CyH, Hydrocardons
0.00 15.25 86.45 0.51 0.00 0.00 0.00 051
Gas chromatography (after temperature-rise l¢ Test date: Oct.18,2012
tESI i LAL
1, CcoO CO; IpREctipn  ggfyice CsHy CoH, Hydrocardons
: —vepifiad by —
0.00 20.27 180.60 0.58 0.00 0.00 0.00 0.58
Result: Passed.
Address: Hushitai Sounth Avenue No. 18, Shenbei New District, Shenvang Postal code: 110122 Tel: (024) 89874449
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4.15 Short-circuit withstand test(Special test) Test date: Oct, 10,2012

4.15.1 Calculated short-circuit current (Reference temperature 75°C)

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

3 The first peak of The r.m.s value of T];: i;iﬁgﬁ:‘:}fﬁ r:;irsm“?n:;::‘:]eq?f Multiple
position | the asymmetrical the symmetrical Y . Y = (K \E )
e Ak 1.5 phase 1.5 phase

short-circuit current | short-circuit current i i
_ short-circuit current | short-circuit current
I 4320 1694 24.47 9.60 2.550
10 4922 1930 25.34 9.94 2.550
19 5398 2117 25.02 9.81 2.550

4.15. 2 Measurement of short-circuit current
Test circuit is given in Annex 2-e

Perform single-phase test, supply is provided between one line terminal and the other two line terminals connected
together, 9 times. Test waveshapes have no distortion. Test oscillograms are shown in Page 50~58.

H. V. current value
Tap The first peak of the The r.m.s. value of the
5. na ot R Il:\nk Dura- .
) he asymmetrical symmetrical ) Serial
posi- | Phase short-circuit current (A) short-circuit current (A) (A) tion
No,
lion Measured Measured (s)
value (%) value (%)
(A) (A)
4492 104.0 1598 94.3 0 0.25 B12218-S01
A-BC 4529 104.8 1608 94.9 0 0.25 B12218-S02
4534 105.0 1621 95.7 0 0.25 B12218-503
L.V. current value
The first peak of the asvmmelrical The r.m.s. value of the symmetrical
[.5 phase short-circuit current(kA) 1.5 phase short-circuit current(kA)
a b c a b C
24,11 / 24.03 8.92 / 8.91
24.01 / 23.96 8.89 / 8.89
23.86 / 23.81 8.82 / 8.82

Note: 1y is the earthing current ol oil tank.
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HL.V. current value
Tap The first peak of the The r.m.s value of the D
. P asymmetrical symmetrical . Serial
posi- e short-circuit current (A) short-circuit current (A) R tion No.
- Measured Measured (s)
value (%) value (%) (A)
(A) (A) __
4997 101.5 1821 94.4 0 025 | B12218-S04
B-AC 4992 101.4 1823 94.5 0 0.25 | BI12218-S05
4992 101.4 1829 94.8 0 0.25 | BI12218-S006
L.V. current value
The first peak of the asymmetrical The r.m.s. value of the symmetrical
1o 1.5 phase short-circuit current(kA) 1.5 phase short-circuit current(kA)
il b ¢ a b c
25.44 25.54 / 941 9.40 /
25.44 25.39 / 941 0.41 /
25.34 25.29 / 942 9.40 /
H.V. current value
Tap The first peak of the The r.m.s value of the -
. e asymmetrical symmelrical . Serial
posi- Lo short-circuit current (A) short-circuit current (A) Bk tion No.
— Measured Measured (s)
value (%) value (%) (A)
| (A) (A)
5387 990.8 1980 03.5 -0 0.25 | BI12218-S07
C-AB 5397 100.0 1984 93.7 0 0.25 | BI12218-508
5382 99.7 1980 93.5 0 025 | BI12218-509
L.V, current value
» The first peak of the asymmetrical The r.m.s. value of the symmetrical
2 |5 phase short-circuit current(kA) 1.5 phase short-circuit current(kA)
a b c & a b C N
/ 25.06 25.01 / 2.19 9.19
/ 25.16 25.11 / 9.20 ©9.19
/ 25.00 25.04 i 9.18 9.18
sl
T e
var‘lf
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4. 15. 3 Measurement of short—circuit reactance each shot

Tap Measured reactance value ( Q) Deviation of reactance (%)
posi- No.
Ban A B & A B c
Before 80.20 80.96 79.89 / { /
1 80.24 80.96 79.95 <0.1 <0.1 <0.1
| 2 80.17 80.96 79.92 <0.1 <0.] <0.1
3 80.02 80.93 7991 -0.22 <0.1 <0.1
Before 63.64 63.99 63.31 / / /
| 63.68 64.01 63.35 <0.1 <0.1 <0.1
" 2 63.70 64.01 63.32 <0.1 <0.1 <0.1
3 63.70 64.00 63.26 <0.1 <0.1 <0.1
Before 51.92 52.11 51.53 / / /
X | 51.99 52.12 5).57 0.13 <0.1 <0.1
N 2 51.99 52.12 51.57 0.13 <0.1 <0.1
3 51.99 52.13 51.56 0.13 <0.1 <0.1
Measurement of short-circuit reactance after all the S.C.T. :
Measured reactance value ( Q) Deviation of reactance (%)
Tap position _
A B C A 8] (&
I 80.30 80.99 79.95 0.12 <0.1 <0.1
10 63.73 64.01 63.35 0.14 <0.1 <0.1
19 51.99 52.13 51.56 0.13 <0.1 <0.1

The maximum deviation of short-circuit reactance is 0.14%.

4.15.4 The visual inspection

There is no deformation of winding, connection urm
found after S.C.T. The active part photos taken befor

e

1, structures, no traces of electrical discharge was

1 S.C.T. are shown in Page 59 and Page 60.
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Report

4. 15. 5 Repeated routine tests after short—circuit withstand test

4.15.5. 1 Test on transformer oil Test date: Oct. 11,2012
tan® (907C) Breakdown voltage (kV) Water dissolved in oil (mg/L)
0.00053 62.4 8.70
Gas chromatography see 4.14 item,
Result: Passed.
4.15.5.2 Switching impulse test Test date: Ocl.11, 2012

Humidity: 46.3%; Ambient temperature: 16.6C; Atmospheric press: 100.9kPa.

Test items and voltage

Tested terminals

Rated withstand voltage (kV) Tap position

A, B,C

750 |

Test sequence:

One reduced negative polarity switching impulse;

Three rated negative polarity switching impulse.

Test records:

T1:Front time; Ty:A total duration from the virtual origin to the first zero passage;
Td:Time above 90%Up; Up:Peak voltage.

Result: Passed.
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CTaCc/B-12. 218

Tested terminal: A Test polarity: Negative CHI.Voltage records

CH2. Neutral current records
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Tested terminal: B Test polarity:

Negative CHI1.Voltage records CH2. Neutral current records

T RS " . R —— e = ;
[ 81 Pnase B Tapping | { B12218-L17 ) e St Phase B Tapping 1 ( B12218-118 ) | HLlg
| i e | lEwal & -a £ e | ORD SEE, RO Bval . S
| ] Ups  rEv ' / ] ! Ups 750V
i : ¥ ™= 1T | | : | Tia s
: ' Tps  1Pm d oL & Chet] e 3 : Tie 17un
' ; 1 Tar 2% el ' v Tas  Zm
! | i 122 B | ' ' 125 1005
e l." 1 <4 CH2 e 10 o To= 127
o ; ] o 40804 | i ! cHz
i ; ' \ [ } oo 41304
e =) W
i g it =i Lt T .
[a e T = ey = g S
b 3 foems ! i s (54 5
| ‘ . 3
\f : ] .
b X, ’. | Al | o !
| i :
S e R e e Foes o ; e o 7o o BT |
Ry e s — S LT e S — —
SI Phase B Tapping 1 ( B12218-1.19 ) ' i ." Sk Phase B Tapping 1 ( B12218-120 ) [oRre——
. H H et e Eval 81 fovssrvesnvennseednans TR 5 N— |27 PO
l ; : | ! ; Ups TR | i il Ups 754
| + H y : :h l;‘:n : i f T= 176us
" : : wadead N L FPius e o smaeqean 3 T 1
. : I - frosseonis e o
ﬂ : : ' T 13 ; A T2s @2
ol I : y le= 10 s 3 To= {7t
i - . ' g 1 184 - H 1 ! ln= 01 TEA
R T e ¥ 1 = Gl TR [0 il
\ 5 ' ! g ) i : \
= sdea T e s denaoe A s 7 3 R |
b eia T . & YRR =, 2¥es  Ngm
: ! : |
; { : |
4 ' ¥
= Bl £ : / )
| ; 4 a1 4
by | ] ! i i i
| H H i1 -
] : ' 1 dl) +
T R : PR i o
: ] . |
] i
Wba Vi Vades HEem e = Han :[:.-. = [Py T Fr) un

CESl

muEaAr

Inspection service
verifiad v

(_/"4 » Dh “‘I--L-iu
|

Address: Hushitai Sounth Avenue No. 18, Shenbei New District, Shenyang

E-mail: ctge@vip, sina. com

http: //www. ctn.cn

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

Postal code: 110122
Fax: (024)89707949



CTQC

Ne: CTQC/B-12.218

Test Report
Total 60 Page 24

Tested terminal: C  Test polarity: Negative CHI.Voltage records CH2. Neutral current records
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4.15.5. 3 Measurement of dissipation factor (tan®) of the insulation system capacitances

Test date: Ocl.12,2012
Humidity: 45%;

Oil temperature: 16.3°C

Measurement position Cx (pF) tan &
H.V—L.V. &E 10230 0.0029
L.Y—HNCE 16230 0.0033
HY.,LV—E 15480 0.0034
HN—LV: 5506 0.0029

4.15.5. 4 Determination of capacitances windings—to—earth and between windings

See 4.15.5.3

4.15.5.5 Measurement of d.c. insulation resistance between each winding to earth and between

windings Test date: Oct.12,2012
Humidity: 45%: Oil temperature: 16.3°C
Insulation resistance (M Q )
Measurement position Reo /R s Reoo/Rao
Reoo Rgo Rys
HV—L.V. &E 54700 30700 27100 143 1.78
LV—H.V.E 72500 23200 15500 1.50 3.13
HY.,LN—E 51500 35800 23100 1.55 1.44
HV—L.V. / 50500 48800 1.03 /
Core—E / 13900 /
Clamp—E / 10600 /
4.15.5. 6 Check of the ratio and polarity of built=in current transformers  Test date: Oct. 12,2012

Because the sample doesn 't fix current transformer, it doesn 't put up this test item.

o
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Test date; et 12,2012

4,15, 5. 7 Measurement of voltage ratio and check of connection group

H.V. L.V Measured deviation (%) Connec-
- = Ratin lian
pug:?o_n__ ﬂﬂﬁ%ﬂ ! [}{}-Is?l!:nn : \;DE:IS%E Aty Bl CAlea proup
I 242.000 | 6.541 0.02 0.0 0.04
2 | 239250 | " | G466 0.02 0.03 0.04
3 | 236500 | 632 | 02 | 043 0.04
4 233.750 ‘ 6318 0.02 0.01 0.04
5 231.000 6.243 0.02 000 | 005
6 | 228250 | 619 0.02 0.01 0.05
7 225,500 | L 6095 0,04 0,05 0.06
8 | 222750 | 6.020 0.04 0.05 0.07
010,11 | 220,000 / 37 5.946 (1.04 0.06 0.07 | Dynl
12 | 217250 5.872 0.04 0.06 0.07
13 | 214500 5.797 0.05 0.08 0.07
4| 211750 5723 0.05 0.06 0.07
15 | 200.000 5.649 0.05 006 | 008
16 | 206.250 5574 0.05 007 | 008 |
17 | 203.500 5,500 005 | 006 0.08
18 | 200750 5,426 0,05 0.07 0,09
19 | 198.000 5351 0.05 0,07 0.09
Result: Passed. N
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4.15.5. 8 Measurement of winding resistance Test date: Oct. 12,2012
Oil temperature:16.3 C
Winding Tap position +——— s W’h.’cs . M e
A~0O B~0O C~0 (%)
- a—Db b~c¢ c~a |
I 0.5925 0.5961 0.5953 0.61
2 0.5825 0.5863 0.5856 0.65
3 0.5730 0.5765 0.5757 0.61
4 0.5631 0.5665 0.5660 0.60
5 0.5534 0.5568 0.5563 0.61 i
6 0.5434 0.5470 0.5465 0.66
7 0.5338 0.5374 0.5369 0.67
8 0.5237 0.5274 0.5270 0.70
H.V. 9,10,11 0.5133 0.5162 0.5154 0.56 ]
12 0.5239 0.5274 0.5271 0.67
13 0.5338 0.5371 0.5367 0.62
14 0.5436 0.5470 0.5465 0.62
15 0.5533 0.5568 0.5562 0.63
16 0.5632 0.5667 0.5662 0.62 B
17 0.5728 0.5763 0.5757 0.61
18 0.5828 0.5803 0.5858 0.60
19 0.5922 0.5960 0.5954 0.64
L.V. / 0.02249 0.02246 0.02247 0.13
Result: Passed. ' '
4.15.5.9 Test on on—load tap-changers Test date: Oct.12,2012

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¢. | complete operating cycle with the transformer is energized al rated voltage and rated frequency at

no-load.

d. With one winding short-circuited and made rated current in the tapped winding, 10 cyclesof
tap-change operations across the range of two steps on each side from where a coarse or reversing,
changeover selector operates, or otherwise from Mle tapping( the tapchangger will pass 20
times through the changeover position).

Inspeaction service
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4.15.5. 10 Separate-source AC withstand voltage test

Test date: Oct. 13,2012

Humidity: 49%; Oil temperature: 16.8°C; Atmospheric pressure: 99.0kPa

Position Applied voltage (kV) Duration (s) Result

H.V. neutral—L.V.&E 200 60
~ = Passed

L.V—H.V. &E 85 60

4,15.5. 11 Measurement of no—-load loss and current

Test date: Oct.13,2012

Applied voltage (kV) ~ No-load current No-load loss (kW)
Voltage
multiple | Reading of mean value | Reading of r.m.s. Measured Corrected
(A) (%)

i voltmeter voltmeter B value value
90% U, 33.300 33.264 0.98 0.06 46.59 46.64
100% U, 37.000 37.015 1.68 0.11 62.12 62.09
110% U, 40.700 41.348 7.79 0.50 99.28 97.70

Result: Passed.

4.15.5. 12 Measurement of no—load loss and current at 90% and 110% of rated voltage

See 4.15.5.11

4.15.5. 13 Measurement of short-circuit impedance and load loss

Test date: Oct. 13,2012

H.V. short-cireuit Tt Toss
Applied current Impedance Load loss (kW) e
(kW)
T | Measured (Each phase)
Windi Fap el M iTcC = C =3
ng Hosition k{lb (0) (%) easure orrectec orrectec
Vir (kV) == : value value value
(A) (%) =75C =75C =16.8°C =75C t=75"C
[=1r I=Ir I=Ir I=Ir
H.V. ] 124.73 52.28 17.297 80.06 13.67 66.87 275.70 337.79
| 10 147.32 56.13 16.172 63.40 13.10 75.08 272.57 334.66
L.V, 19 | 15980 | 5449 | 14199 | 5159 | 13.06 | 8336 | 32606 388.15
Result: Passed.
Tﬁgpeccbnn sarvice
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4.15.5. 14 Long=duration AC withstand voltage test (ACLD)

Phase to earth test, tap position 10, frequency 200Hz.

Test date: Oct. 15,2012

Induced voltage Partial discharge levels (pC)
Multiple Phase-to-earth Duration " . .
(kV)

L.1UmA/3 160 5 min <10 <10 <10
Uy=1.5UmA3 218 5 min <10 <10 <10
U=1.7UmA/3 247 305 / / /

5 min <10 <10 <10

10 min <10 <10 <10

Ufl.SUinz‘\ﬁ - 15 min <10 <10 <10
20 min <10 <20 <10

25 min <10 <20 <10

30 min <10 <20 <10

1.1UmA3 160 §rriin <10 <10 <10

Note: Um=252kV
Background noise level is < 10pC before and after test.

Result: Passed,
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Test Report

4.16 Lightning impulse test(Routine test, type test) Test date: Oct. 12,2012
Test circuit is given in Annex 2-f

Humidity: 46.3%: Ambient temperature: 16.6°C; Atmospheric press: 100.9kPa

Test items and voltage

Rated withstand voltage (kV)
Tested terminals Tap position
Full wave Chopped wave
A, B, C 950 1050 A:l; B:19; C:10
O 400 / |
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:

T1:Front time; T2:Time to half value; Te:Time to chopping;
Up2:Factor of over crossing;  Up:Peak voltage.

Result: Passed.
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Tested terminal: A Test polarity: Negative
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Tested terminal: B
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Tested terminal: C
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Tested terminal: O
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Tested terminal: a  Test polarity: Negative CHI1.Voltage records CH2. Neutral current records
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Tested terminal: b
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Test polarity: Negative

CHI.Voltage records
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CH2. Neutral current records
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Tested terminal: ¢ Test polarity: Negative CH1.Voltage records CH2. Neutral current records
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4. 17 Measurement of analysis of winding frequency response spectrum (Special test)

Test date: Oct.12,2012
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4. 18 Short-duration AC withstand voltage test(Special test)

Test circuit is given in Annex2-g
4.18. 1 A phase-to-earth test with single-phase supply
HLV. tap position 6, frequency 200Hz.

Test date: Oct. 13,2012

Induced voltage Partial discharge levels (pC)
Phase-lo-earth Duration
Multiple (kV) A B C
1.1UmAS3 160 5 min <10 <10 <10
Up=1.5UmA3 218 5 min <10 <10 <10
U, 395 30s / / /
Uy=1.5UmA/3 218 5 min <10 <10 <10
I.IUmI\ﬁ 160 5 min <10 <10 <10
Note: Um=252kV
Background noise level is << 10pC before and afier test.
4.18.2 A phase-to-phase test with three-phase supply
H.V. tap position 10, frequency 200Hz.
Induced voltage Partial discharge levels (pC)
Phase-to-phase | Duration
Multiple (kV) A B C
1.1Um 277.2 5 min <10 <10 <10
U=1.3Um 327.6 5 min <10 <10 <10
U 395 30s / / #
U,=1.3Um 327.6 5 min <10 <10 <10
1.1Um 277.2 5 min <10 <10 =10

Nate: Um=252kV; Background noise level is < 10pC before and after test.

Result: Passed,

CESI
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4. 19 Determination of sound levels(Special test) Test date: Oct.17,2012
4.19. 1 Sound power level calculation under on load current:

Sr
Calculation equation: Ly =39 lﬂig-s‘— =75dB (A)
SpP
In which: Sr—Rated power 100MVA ;
Sp—Reference power IMVA .
Lwasn is found to be 19dB(A) below the guaranteed sound power level 94dB(A), so load current sound
measurements are not appropriate.

4.19.2 Sound pressure level measurement and sound power level calculation
Transformer is energized at rated voltage. There are 33 measurement points. the measurement point interval is

0.74m, The height of oil tank is 3.92m, the height of measurement points is 1.3 1m and 2.62m.

Environmental conditions

] Mean sound Area of Environmental

Area of the surface X Sound S )

. absorption ; effective correction
of the test room . absorption A d tm)
. 5 coefficient » surface factor K
Sv (m") (m*) X
a S (m*) dB(A)
13968 0.5 6984 0.3 120.25 0.29

d—Distance between specified contour and principal radiating surface.

Test results dB (A)
The average The average
noise level of noise level | A-weighted surface sound pressure level A-weighted sound
Cooling e _ ]
eaibad background of power level
. . transformer S = et
Before Alter T — L L\w\ ”N:Lp,\‘HOIg( 5!3{])
R Lea= 101g(10® e — 10 ™t y— g -
ONAN 35.7 359 64.9 65 86
) ; . - _ I &0 Flogi
Leao Uncorrected average A-weighted sound pressure level.Lpao =101g(— le) )

=1

Liga The lower of the two calculated average A-weighted background sound pressure level.
According to 4.19.1, Ly sn= 86dB(A)

Result; Passed. CES'

Inspection sarvice
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4. 20 Measurement of the harmonics of the no-load current (Special test) Test date: Oct.17,2012
Test circuit is given in Annex2-h

Inspection service
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4,21 Radio interference voltage measurement (Special test) Test date: Oct.17, 2012

Atlenuation Radi
. , " adio , .
Measured | factorof Attenuation factor of . Applie | Radio interference
) Term-| . il interference
frequency o) resistance measurement circui el Voltage level
na -£ve
(MHz) network (dB) (kV) Cpv)
(dB)
| B
A 18 13 467
1.475 B 22 19 10 277.2 355
C 17.5 14 473

Result: No apparent discharge, passed.

(X'}JI 22 lLong duration no—load test(Special test) Test date: Oct. 17, 2012
Apply 1.1 rated voltage 40.7kV on L.V. winding side. There is not any C;H; 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 m.s. | Reading of mean | Measured current (A) Load loss (kW)
voltmeter wvalue voltmeter _
| 41.569 40.700 8.184 98.301
2 41.533 40.700 8.615 98.181
3 41.495 1 40.700 8.665 08.111
_ 4 B 41.481 ’ 40.700 8.490 07.989
5 41.470 40.700 1T 8.465 07.755
6 41.463 40.700 8.447 97.546
_ 7 il 41.493 o 40.700 8.669 98.215
8 41.575 - 40.700 8.726 98.148
. 9 41.662 40.700 8.855 98.314
N 10 o 41.670 B 40.700 _ 8.910 08.554 _
I o 41.699 40.700 o 9.100 98.610 _
12 1 41.688 -;ﬂ.?f}{) - 9.572 98.663

Result: Passed.
CESI

Inspection service
varifiad, by
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4. 23 Measurement of zero sequence impedance on three phase transformers(Special test)
Test date: Oct.18, 2012

Test circuit is given in Annex2-i

Connection Tap Appued S.hWF Applied current Measured voltage Impedance
) s voltage cireuit
group position h g (A) (V) (Q)
terminal terminal
YNdI 10 AB.C-O / 117.29 2243 57.37
4. 24 |eakage test (Routine test) Test date: Oct.18, 2012
Applied pressure " ; Residual pressure
Test method (kPa) Duration (h) (kPa) Result
Atmospheric 30 24 30 No leakage oil and
pressure damage,passed.

4. 25 Temperature-rise test(Type test)

Test date: Oct. 18, 2012

The test is conducted by means of short-circuit method, test duration is 14h, stability duration is 4h. Tap 19.
Measure top oil temperature-rise: Specified total loss is 388.15k W, injected total loss of 388.15k W during test.
Measure winding temperature-rise: Specilied current is 291.59A, injected test current of 291.59A during test.

Conclusions of temperature-rise

Top oil temperature-rise (K) 557
H.V. 60.1
Winding temperature-rise (K)
L.V. 61.9

Result: Passed.

CESI

INnspaction service

varifiad by
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Legend: Data to be inseried Ct: : ':é_‘ qm.::
Time interval CAE] 1 min
Initial average liquid temp. | Bom_slart=| 57.5 C Estimated winding lime constant Tw=| 832 min |
Final average-liquid temp. | Oom_end=| 52.0 Eslimated average liquid temp. Ao=| 6273 T
Liquid lemperature slope k=] 018 KImin|  Eoiimated winding 1o liquid temp. B=| 1506 K
Augiliary variables: Average winding temp. al the instant of shul down |  8wo=| 778 T
lc= -8.0078 n sa sh SC sd 50
te= 0.1276 [ Abs Sums:| 28 11.44 | 184617 | 78247 | 12194939 | 595
] 1 owi) .
Time {.{;] gomqy=| M0 . Hall |t Ag:-,m) ) ol | O
min)) E0 o [ Aokt |38 | Qwvall) | Bwoorl) | g3 | EOTSTET | per o0 | xoup |00 | .
validated (C.5)
0 62.73 o 77.80
1 62.55 i 7591
2 | 7351 | 6237 | 7414 | 7414 | 7450 | 1 7421
"3 | 7313 [ 6218 | 7254 | 7254 | 73.09 | 1 73.00 | -1.415 |-103.40 | 5342.14 | 06974 | 72569
4 | 7280 | 6200 | 7145 | 7145 | 7180 | 1 7189 | -1.204 | -B6.58 | 5167.53 | 0.6185 | 71.32
5 | 7252 | 61.82 | 69.97 | 69.97 | 70.89 | 1 | 70.89 | -0.994 | 7048 | 5025.58 | 0.5485 | 70.08
6 | 7225 | 6163 | 6684 | 68684 | 6904 | 1 | 69.94 | -0952 | -66.50 | 4891.50 | 0.4864 | 68.96
7 | 7202 | 6145 | 6787 | 6787 | 69.16 | 1 69.16 | -0.784 | -54.21 | 4782.46 | 0.4313 | 67.95
8 | 7181 | 6127 | 6699 | 66.99 | 68.46 | 1 68.46 | -0.700 | -47.91 | 4686.16 | 0.3825 | 67.03
9 | 7162 | 6108 | 6619 | 66.19 | 67.84 | 1 67.84 | 0616 | -41.77 | 4602.24 | 0.3392 | 66.19
10 | 7.145 | 60.90 | 6547 | 6547 | 67.31 | 1 67.31 | 0532 | -35.78 | 4530.40 | 0.3008 | 65.43
11 | 7120 | 6072 | 6480 | 6480 | 66.82 | 1 66.82 | -0.490 | -32.71 | 4464.74 | 0.2667 | 64.74
12 [ 7114 | 6053 | 6417 | 6417 | 66.37 | 1 66.37 | -0.447 | -29.70 | 4405.14 | 0.2366 | 64.10
13 | 7.100 | 60.35 | 63.58 63.58 | 6597 | 1 65.97 | 0405 | -26.74 | 4351.49 | 0.2098 | 63.51
14 | 7088 | 6017 | 6308 | 6308 | 6564 | 1 6564 | -0321 | -21.09 430020 | 0.1860 | 62.97
15 | 7.076 | 5998 | 6257 | 6257 | 6532 | 1 66.32 | -0.321 | -20.99 | 4267.12 | 0.1650 | 6247
16 | 7.066 | 5980 | 6215 | 6215 | 65.08 | 1 65.00 | -0.237 | -15.44 | 4236.19 | 0.1463 | 62.01
17 | 7055 | 5962 | 6169 | 6169 | 6481 | 1 | 6481 | -0279 | -18.10 | 4199.91 | 01297 | 61.57
18 | 7.045 | 5043 | 6127 | 61.27 | 6457 | 1 64.57 | -0.237 | -16.32 | 4169.22 | 0.1151 | 61.17
19 | 7.035 | 5925 | 60.85 | 60.85 | 64.33 | 1 6433 | -0.237 | -15.26 | 4138.65 | 0.1020 | 60.79
20 | 7.026 | 59.07 | 6047 | 6047 | 6414 | 1 6414 | 0195 | -12.62 | 4113.58 | 0.0005 | 60.43
21 | 7018 | 5888 | 6013 | 60.13 | 6398 | 1 | 63.98 | -0.153 | -0.80 |4093.96| 0.0802 | 60.09
22 | 7.010 | 5870 | 5980 | 59.80 | 63.83 | 1 63.83 | -0153 | -9.77 | 407439 | 0.0712 | 59.77
23 | 7002 | 5052 | 5946 | 59.46 | 6368 | 1 63.68 | -0153 | -9.75 |4054.87 | 0.0631 | 59.47
| 24 | 5.995 | 58.33 | 5917 | 59.17 | 6357 | 1 | 6357 | -0.111 | -7.06 | 4040.74 | 0.0560 | 59.18
25 | 6.988 | 58.15 | 5887 | 5887 | 6346 | 1 | 6346 | 0111 | -7.05 |402664 | 0.0496 | 58.90
26 | 6981 | 57.97 | 5058 | 5858 | 6334 | 1 | 6334 | 0111 | -7.03 |401256 | 0.0440 | 56.63
27 | 6975 | 57.78 | 6833 | 5833 | 63.28 | 1 6328 | -D069 | -4.37 |4003.82 | 00390 | 68.37
28 | 6969 | 57.60 | 58.07 58,07 | 6321 1 | 8321 | 0069 | -436 | 2399510 0.0346 | 6812
20 | 6963 | 5742 | 5782 | 5782 | 6314 | 1 | 6314 | -0069 | -4.36 |3986.38 | 0.0307 | 57.68
30 | 6957 | 5723 | 6757 | 5757 | 6307 | 1 . " 53.07 | 0069 | -4.35 | 3977.67 | 00272 | 5764
HV. Winding temp.-nse (K): AD__=(0 -0 »( I_fm ]"'+ AB = (77.8-575)»( §1§§ ) %y 39 .8 = G0.1
WH w0 “am_stan o 291 59

Address: Hushitai Sounth Avenue No. 18, Shenbei New District, Shenyang
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Legend: Data to be inserted Cu.. jl e
Time interval Al 1 min !
Initial average liquid temp. | Bom_start=| 57.5 C Eslimaled winding time constant Tw=| 881 min
Final average-liquid temp. | Bom_end=| 520 T Estimated average liquid temp. Ao=| 6258 <C
Liquid temperature slope | k=] 018 Kimin| coppi0q winding to liquid temp. B=| 1702 K
Auxiliary variables: Average winding temp. at the instant of shut down 8wo=| 796 C
tc= -7.5210 n sa sh SC sd se
le= 0.1202 | Abs Sums: 27 11.54 178567 | 79041 | 118323.76 | 5.64
" . St 25 0w(i) y
as
el o) [8om0= "5 oy [ owcor | U | conectea | 12| %% | wn?| o™ | ae
(min)l 402 | A0kt | oasured @D and p{eé :;‘ 26w calculated
validated :
B 62.58 | I | 79.59
1 62.40 i 77.59
"2 | 2805 | 6221 | 7753 7414 | 7790 | 0 75.77 |
3 | 2774 | 6203 | 7407 | 7407 | 7462 | 1 7309 | -1.415 [-103.40 | 5342.14 | 06974 | 74.13
4 | 2760 | 6185 | 7251 7251 | 7325 | 1 7325 | -1.377 |-100.83 | 5365.26 | 06351 | 7265
5 | 2748 | 6166 | 7118 | 7118 | 7200 | 1 7209 | -1.154 | -83.17 519760 | 0.5670 | 71.31
6 | 2737 | 6148 | 6995 | 6995 | 71.05 | 1 71.05 | -1.042 | -74.06 | 5048.40 | 0.5061 | 70.09
7 | 2728 | 6130 | 68.95 | 6895 | 7023 | 1 7023 | -0.819 | -57.55 | 4932.63 | 0.4518 | 68.98
8 | 2719 | 6111 | 6795 | 6795 | 6941 | 1 69.41 | -0.819 | -56.88 | 4818.20 | 0.4034 | 67.98
9 | 2710 | 6093 | 66.94 | 6694 | 6850 | 1 6859 | -D819 | -56.21 | 470511 | 0.3601 | 67.06
10 [ 2703 | 60.75 | 66.16 | 66.16 | 68.00 | 1 6800 | -0.597 | -40.57 | 462362 | 0.3214 | 66.22
11 | 2697 | 6056 | 6550 | 6650 | 67.51 | 1 6751 | -0485 | -32.76 | 4557.87 | 0.2870 | 65.45
12 | 2690 | 6038 | 6472 | 6472 | 6692 | 1 66.92 | -0.597 | -39.92 | 447768 | 02562 | 64.74
13 | 2685 | 6020 | 64.16 | 64.16 | 6654 | 1 66.54 | -0.374 | -24.87 | 4427.79 | 02287 | 64.09
14 | 2680 | 60.01 | 63.60 | 63.60 | 6617 | 1 66.17 | -0.374 | -24.73 | 4378.19 | 0.2042 | 63.49
15 | 2675 | 5983 | 6304 | 63.04 | 6579 | 1 | 6579 | -0.374 | -24.50 | 4328.87 | 0.1823 | 62.93
16 | 2671 | 5965 | 6260 | 6260 | 6553 | 1 6553 | -0.262 | -17.19 | 429442 | 0.1627 | 6241
17 | 2666 | 5946 | 62.04 | 62.04 | 6516 | 1 6516 | -0.374 | -24.35 | 424557 | 0.1452 | 61.93
18 | 2662 | 5928 | 6160 | 6160 | 6490 | 1 6490 | -0262 | -17.02 | 421145 | 01297 | 61.49
19 | 2658 | 5910 | 61.15 | 61.15 | 64.63 | 1 64.63 | -0.262 | -16.96 |4177.47 | 01157 | 61.07 |
20 | 2.654 | 58.91 | 60.70 | 60.70 | 64.37 | 1 64.37 | 0262 | -16.89 | 414363 | 01033 | 6067
21 [ 2651 | 5873 | 6037 | 6037 | 64.22 | 1 6422 | -0.151 | -9.69 |412422 | 0.0922 | 60.30
22 | 2647 | 5855 | 59.92 5092 | 6396 | 1 6396 | -0.262 | -16.78 | 4090.60 | 0.0823 | 59.95
23 | 2644 | 5836 | 5959 | 5950 | 63.81 1 63.81 | 0151 | 963 |4071.31| 00735 | 5961
24 | 2642 | 5818 | 59.37 5937 | 6377 | 1 | 6377 | -0040 | -2.52 | 4066.27 | 0.0656 | 59.30 |
25 | 2638 | 5800 | 5892 | 58.92 | 6351 | 1 6351 | -0.262 | -16.66 | 4032.89 | 0.0586 | 58.99
26 | 2636 | 5781 | 58.70 | 58.70 | 63.47 | 1 6347 | -0040 | -251 | 4027.87 | 0.0523 | 58.70
27 | 2633 | 5763 | 5836 | 5836 | 6331 | 1 6331 | -0.151 | -9.56 |4008.74 | 0.0467 | 5842
28 | 2631 | 5745 | 5814 | 5814 | 6328 | 1 6328 | -0040 | -2.50 |4003.74 | 0.0417 | 58.16
29 | 2628 | 5726 | 5781 | 5781 | 6312 | 1 6312 | -0.151 | -953 | 398466 | 00372 | 57.90
30 | 2626 | 657.08 | 5758 | ri.s_sa:'_ﬁgz@'_' K] | 63.08 | -0.040 | 249 [397967 | 0.0332 | 5764 |
- o Py ) 291.59 1 -
LV. Winding temp.-ise (K} A8y, = (8,40, sar)*( 2% )+ A0,,,= ( 79.6 -57.5 ) x ( )"+ 30.8 = 61.9
: - 291.59
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CTQC/B-12.218

4. 26 Determination of transient voltage transfer characteristics

Test circuit is given in Annex 2-j

Test date: Oct. 19,2012

Full wave

vollage UI=100V(1.52/40.0 p
parameter

s)

Measured
resistance 45 60
L

120 160 260

500

620

Measured
vollage(V)

33 4.2

0.2 12.9

18.3

20.8

224 39.8

L% O
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) ; Available
Type Name Precision Serial No. Manufacture
o 2 M | S e it ol
= s W
Current transformer Dandong luote
HL-28 e 0.05 YB-109065 | 2013.05.12 N
HL g L 8 FHR Py
Current transformer Dandong luote
HL-28 S 0.05 YB-109066 | 2013.05.12 e
VUG IR FHRPHS
Current transformer Dandong luote
HL-28 oo 0.05 YB-109067 | 2013.05.12 oy
VL P FHRPF;
. Shenyang zhong,
Voltage transformer
BLY-1 P 1 0.05 YB-111083 | 2013.05.12 chuan
G B 1]
Shenyang zl
Voltage transformer RIS 20008
BLY-1 W 1 0.05 YB-111084 | 2013.05.12 chuan
—— Vil 1|
S
BLY-] Voltage transformer 0:05 vB-111085 | 2013.05.12 hcnyzlmg 2iong
L T .08 .05, ‘ c?u‘atvn
LRI
Current transformer Dandong
HL28-26 i 0.1 YB-109061 | 2013.05.12 s
L, A T 1% 2 P}
Calibration pulse TR —
JZF-9 generator YB-114207 | 2013.10.08 ‘a'f';’;ff o
ek nh 21 2 i
Dielectric dissipation Shaichal xili
KMSB-30 bridge 0.005 | YB-107205 | 2013.04.09 T?E’:'L;' "
A-45t el B ™
Transient recorder Japan
DL716 G S I 2bit YB-312729 2012.10.31
I 25 33 X A
Inspection sarvice
vearified by
C; )K ulf_,.,u;.; 2




. ) Available
Type Name Precision | Serial No. - Manufacture
LR} Y HE H 2 J7 4 it Aol
{5 iy il I (] i
Shenyang transformer
. Current transformer .
LRBT-220 i 1 e 0.5 YB-309786 | 2013.03.21 Factory
iy ARSI
Shenyang transformer
- Current transformer
LRBT-220 L 1 2 0.5 YB-309787 | 2013.03.21 factory
e DB AR IR 3 )
Shenyang transformer
) Current transformer : A
LRBT-220 & 0.5 YB-309788 | 2013.03.21 factory
WA PAE L2
PR 28 2% )
Shenyang special
B Current transformer
LMZC-10 LA 1 e 0.5 YB-309781 | 2013.10.26 transformer factory
s DB RIS 25
Shenyang special
- Current transformer = ,
LMZC-10 i 1 0.5 YB-309780 | 2013.10.26 transformer factory
e DR 2
Current transformer RistgRngapeall
LMZC-10 WL L2 0.5 YB-309779 | 2013.05.12 transformer factory
S PRSP )
Standard resistance Shenyang,
FL-5/5000 oo 0.2 YB-316797 | 2013.06.01 -
ol s B e
Standard resistance ~ Shenyang,
FL-5/5000 ik 0.2 YB-316798 | 2013.06.01 i
ik o Bl il
Standard resistance Shenyang
FL-5/5000 : 0.2 YB-316799 | 2013.06.01 :
Pt L L B
Standard resistance Shenyang
FL-10/1000 5 > 0.2 YB-316804 | 2013.03.26 ,
Paef i PR Pk
Ingpaction service
Ver‘iﬁadfy
Cs. o . Moo 3




Available

Type Name Precision | Serial No. dalé Manufacture
VR 2R HEN 24 I . il Al
UvRS: R HETffi 21 T4 A il
Standard resistance Shenyang
FL-10/1000 ~ 0.2 YB-316806 | 2013.03.26 :
P HE i b b7 il
Open-circuit voltage Siemyann Shomchis
CT106 meter 10 | yB-114140 | 2012.12.04 | " yzﬁl rmnﬁ e
I v T 20l {32
Transformer checkout Shen F—
HESD meter 1.0 | yB-niazg | 2012.12.12 | O ;Eﬁn ;?;‘I’l’c i
LRSS R '
Amperomeler Shanghai
T24-AV e 0.2 YB-105035 | 2012.12.02
LR Lty
Current transformer st I ;
FY49-1 load 3.0 YB-111096 | 2013.0829 | > aﬁ;;:ﬁ?ﬁ S
P AL LK 8 £ T4
Radio interference Beiii
ZN3950 detecter YB-114147 | 2013.06.14 E’_‘;g
T £ W A o
Resistance detector Baoding sirui
SR3301 ey 0.2 YB-104202 | 2013.01.05
P BELES ] 43 £t s it
Resistance detector Baoding sirui
SR3301 o] 0.2 YB-104201 | 2013.01.05 3
L JEL AR ] 132 55 Wt
Standard resistance Shenyang
FL-10/1000 o 0.2 YB-316805 | 2013.03.26
B e Pk

CESl

Inspection sarvice

verifiad 1py
G- ;'I i:"\c-ugy
{






