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1 Client G R h.-"h"
Guangdong SiHui Instrument Trasisformer Wofﬁ'ﬁﬁ;Ltd
1A |
2 Sample Description = :|'
Name: Inductive voltage transformer f
Type: JSQXF-126 r4

Manufacturer: Guangdong SiHui Instrument Transformer Works Co.,Ltd
Manufacture Date: Nov, 2016 :
Sample No./Details: V1609110012

3 Standards/Specifications
GB20840.1-2010 Instrument transformers-Part 1: General requirements
GB20840.3-2013 Instrument transformers-Part 3: Additional requirements for inductive voltage
transformers

IEC61869-1:2007 Instrument transformers-Part 1: General requirements
IEC61869-3:2011 Instrument transformers-Part 3: Additional requirements for inductive voltage

transformers
4 Test Category
Routine Test /Type Test
5 Test Date )
03 Jan. 2017 to 04 Mar. 2017 P T
Pty :'-1;,:.::"““
e ""-I"J__r'.-
6 Conclusion Y : ﬁ{fm’ \

The inductive voltage transformer with the type of JSQXF-126 offefed-b Hilgdongs -'E-i}-!ui
Instrument Transformer Works Co.,Ltd meets the requirements of the correEpondifg item%“Gf the

standards GB20840.1-2010,GB20840.3-2013,IEC61869-1:2007,IEC6186953: 2@ i1 41 ».
- il 4 /

Note 1: In the event of any difference in meanings of the text, the Chinese report sﬁ'all-take nf.-ofﬂ'y over
the English version.
Note 2: (Period of validity: 5 years.)

Tested by: gw\\ \_{?ﬂ ?17 . ﬂ%jﬂi

T
\
Checked by:
NJ
Pl
Verified by: s

Approved by: \\/{/ LW\/\\//?

Date of issue: 1 (/3 '\)’}”\S/
\
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7 Inspection Items and Results

No. Item Requirements Results Evaluation 1
1 Verification of | The nameplate, sign, carthing | Meet the requirements
arkings terminal, terminal marking shall
m meet the requirements, Pass
The valve and the bursting plate
shall be in good condition.
2 Power-frequency | Applied voltage on winding-to- | Test voltage: 3kV/50Hz/60s
voltage withstand | winding and winding=teseasth | N flashover and breakdown Pass |
tests on secondary | shall be 3kWﬂ'HZ/6OS 'oé'ﬂl.n.:_red
terminals = —
3 Power-frequency Incﬁ"’cei‘miﬁge between Ty oItaga., 230kV/150Hz /40s
voltage withstand Jr_naqlﬁwmdmg and earth shall | No ﬂaﬂaover‘w_'ld breakdown
: b 23k V /150Hz /40s. occurrediy
tests on primary g R < Pty j*' i atmosoher
terminals | Applied voltage between Concirt?o:c _._0“ QoA almosphenc Pass
F m'tged terr(;lma:l }?ﬂ;”ﬁ“iry Test voltage: 15 kv ".i_UHz/60s
.. Ywinding and earth shall be No flash brikkd
[ = 1 SkV/50Hz/60s. No flashover all brejkdown
4 | vPartial dischirgel | Test frequency: [ 150 HzW | Test frequency : | 15011z
measurerlerl | | Pre-stress voltage : 4230 Y Pre-stress voltage fBOkV
' Test voltage : 126KV Test voltage: 126 }‘-V
Maximum permissible PD PD level Phase A: ? pC
level : 16 BC Phase B: o pC Pass
. PR Phase C: 6 pC
Test voltage: 87.3 kV ) T
. . Test voltage: 875 kv
Maximum permissible PD PD level Phase A: 5 pC
level : 5 pC Phase B 3 pC
| | Phase C: | 3 pC
= = B | ]
5 Measurement pf Exciting current shallfe Details are shown in flem 2.5
excitatlori | measured at 0.2, 0.5, 0.8, 1.0, . |
characteliquc 1.2 and 1.5 times of rated
{ . | secondary voltage fespeftivel vy J
6 Tests for acc\"_xr;;; The errors of the s Meet the requirenients
1 windings shall meet the
i . Pass
yrequirements of accuracy classes
L 2| 'W.2/0.5/3P. f i ‘
7 Temperature-riséy Th, voltage of 1.0U,,.is applied | ANA: 28K
test % on ]'I;lmary winding with the 200n: 26 K
“stcondiry windings loaded with | gng. 3K
IPH; ih -;n’m,[ limiting burden. The Pass
2a2a; 26 K
tem;ﬁ:{alu:e-'t:{;e of windings ’CNC Fos k
shall not;pw‘l:ed T #
2230 25K
The voltage o™ Dhdsapptied™ ANA: 11K
on primary winding with the laln: 12 K
secondary windings loaded with | 2a2n: 12 K
the maximum rated burden. The | BNB: 12 K
temperature -rise of windings laln: 12 K Pass |
shall not exceed 75K. 2a2n: 13 K |
CNC: 12 K
laln: 12 K
2aln: 14 K
http:/Mww.epri.sgcc.com.cn page 2 ot 37
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No. [tem Requirements Results Evaluation
7| Temperaturessise | oy oo of | 5U,is applied | ANA: 0.6 K
test on primary winding for 30s laln: 05 K
beginning from the cold 2a2n: 0.7 K
condition with the secondary dadn: 04K
windings loaded with the rated BNB: 05K
bl..lrd?n. The temperature-rise of laln: 07 K |
windings shall not e.xceed 10K. oaon. 04 K Pass
dﬂ:d.? 0.4 K
o CNC 0.3 K
Tehp: B4 K
2a2n My 0.MK
4 dadn: 0.3 Ky
8 | Impulsevoltaggl Standard LI: 550kV/ %15 Phase A: SUBKV4SS6KV +15
test on primarjr' i -_Waveform . | 2/50}15 63&\/, GB;SkV )
e o T i 1o Skvig. | PhaseB: S3KY-SSEV 15
impulse voﬁag;e: ' | Waveform : (2F°5) ps 639 k¥ : -2 Pass
test on prifary Phase C: 549kV#4-553kV *15
terminglsy: | . 637kV, 838 KV -2
| No flashover and bréakdown
occurred.
9 Sh(-n’l[‘-d_n,:éii[.' The].ra(;ed vo]tag35'7.7V. i(sj. : Jaln ( Phase A)
withstan applied on secondary winding for
capabilily, test 1%’5 with primary f?nding 3 Test voltage: 57;9*' ¥
| ' connected to eal“[h-.'-l"her"ashalh Test current: 12 ! A
be no electrical and echéntesl | Duration: 1.01 s
damage. laln(PhaseB) |
Test voltage: 543 V, Pass
Test current: 1302 A
Duration: 1.01 /5
laln (Phase CJ
' 1 Test voltage: & 573 V
: f \ Test currenty’ 1285 A
LAY Duration; 401 s
10 Power-frequency A‘Epl-ic;d:'i'glﬂtage on winding-to- | Test¥bltages2.7kV/50Hz/60s
voltage withstand W“f&"f'.g ~any, winding-to-earth | 346 flashaWer and breakdown
tests on secondary | shall be@ TEV/50HmG0s, 1 occupd. Pass
terminals (retrial) iy ¥
1 Power-frequency | Induced voltage between Test voltage: 207kV/150Hz /40s ‘
voltage withstand | primary winding and earth shall | No flashover and breakdown
tests on primary | 0€ 207 kV/150Hz /40s. occurred.
terminals (retrial) | Applied voltage between Test voltage: 4.5kV/50Hz/60s Pass
earthed terminal of primary No flashover and breakdown |
winding and earth shall be occurred.
4.5kV/50Hz/60s. J }
http:/AMww.epri.sgcc.com.cn page 3 of 37
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No. ltem Reguirements Results Evaluation
12 s Test fre : 150 H Test frequency: 150 Hz ]
quency: z
Partial discharge Pre-stress voltage: 207 kV Pre-stress voltage : 207 kV
measurfemcnt Test voltage: 126 KV Test voltage: 126 kV
(retrial) Maximum permissible PD PD level: Phase A: 6 pC
level : 10 pC Phase B: 6 pC Pass
n Phase C: 6 pC
Test voltage : 873 kV )
. . Test voltage: 87.5 kv
Maximum permissible PD i T,
level - o PD level: Phase A: 3 pC
’ 3 y Phase B: 3 pC
"l ’ Phase C: 3 pC
13 Measurter{;ent of | Exciifng, Luyerft shall be Pﬁal!:A Taln: 3.19A
excitation A
characteristic ]1>Urcd at rated secondary Phase M 1 aT'n_\_? 312 A —
(retrial) Ho ’aﬁf Phase C Maln % 3.06 A
14 Tests for accurac_:g.i. : 'IIEhe errors of the secondary Meet the requitemerits
(retrial) inding shall meet the L 1
i Pass
] ' requirements of accuracy class
¥ = 0.2. -2 K 1
ik l~.._ - 1 |
15 Enclosure ti#ﬁ_ﬁﬂﬁ. The relative leakage ral@fEgEshall Fre <0.1%%
test at ambient| ot exceed 0.5% per year at rated Pass
temperafurz | ffilling pressure.
18 | Gas dew phirit t;st The dew-point is not?h_ighér than - | The dew-point : -49.1°C
g p
el 38.6°C for a measurement at 20°C. The water content of fas 45 pL/L Pass
The water content ofigas shall b& |
less than 150uL/L. |
17 Verification dg‘mf The degree of protection of'fow- | Meet the requiremen_ts.
degreela voltage control and/or auxiliary |
protectioﬂ.:_ By, | | enclosures for outdfior Note: The test was performed on
enclosures - instrument transfoni'u.rs EI IP54. | another secondary terminal Box of the Pass
% = U Thelevel of protec'Toh agl'lT*lS'L same type offered byghe cignt.
| effects of mechanical impacts is
L " impact Jevel IK07. r
18 Pressure test for:"- ‘».lﬁ‘hlded aluminum Welded alunﬂnum s':nclosure
the enclosure _encl‘gurc shall w1thstand Test Pres““?‘re L. %‘MPa
Durationst min 4
% 2 a’w) xg/o.x “design
No bruken or#fo permanent
prq.iuru. : ‘.I,R_r I min, no broken deﬁ.:matlour
or permanéni deformation. g pible: Pass
. W S 1: Theafcsign pressure is 0.60MPa.
45The test was performed on another
welded aluminum enclosure of the
same type offered by the client.
Note: 1. The tests of 1~8, 10~14 items were performed in the minimum functional pressure of

0.40MPa. The tests 0f 9, 15, 16 items were performed in the rated filling pressure of 0.45MPa
2. According to the client’s request , The test voltage of 95kV (50Hz) was applied between
primary winding and the earth for Smin in the pressure of 0 MPa. No flashover and breakdown

occurred.

hitp:/Mww.epri.sgcc.com.cn
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1 Identification of the tested object

1.1 Parameters

Name: Inductive voltage transformer
Type: ISQXF-126
Sample No.: V1609110012

Manufacturer: Guangdong SiHui Instrument Transformer Works Co.,Ltd

Sampling way: Offer by client
Date of Manufacture: Nov, 2016

L¥]

Main parameters provided by the mif q*:__

Highest voltage for equip fhe G 4 126 kV 110/./3 kV
Equipment giitegog : Indoor 50Hz
Rated fil hf‘}ssure 0.40MPa
F = pressure
Tempet‘d sitategories -25 'C/+40°C Altitude <1000m
Rated nifo fmation ratio H] O/ﬁ/()_]/ﬁﬂ)_ 1/ /3 Y
Rated insufition level 126/230/550 kV
I class E
Rated voltag ifad or, rated time 1:2Upr, Continuous; 1. 30s
Secondary wing _ (Phase A)/ 2a21/0. dadn/3P
Accufacy dlass
Rated burden (Via)./Bower factor 100/0.8 150/ 150/0.8
Rated thermal limithy augut(VA) /
Secondary winding "_ -", / dadn/3P
Accuracy classy, 7,
Rated burden(VA)Power Sgicr. 150/0.8
Rated thermal limiting output(V A, /
Secondary winding(Phase CY/ 1aln/0.2 2a2n/0.5 dadn/3P
Accuracy class
Rated burden(VA)/Power factor 100/0.8 150/0.8 150/0.8
Rated thermal limiting output(VA) / 2000 /
http:/Mww.epri.sgce.com.cn page 5 of 37
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1.2 Drawings

http:/Aww.epri.sgcc.com.cn page 6 of 37
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1.3 Statement
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1.3.1 The testing laboratory has checked that the drawings and other data submitted by the manufacturer
can adequately represent the essential details and parts of the equipment to be tested, but isn’t responsible

for the accuracy of the detailed information.

1.3.2 Before all the tests, the test object offered by the client is a new, clean inductive voltage transformer,
including frame and all the other parts as in normal operation.

1.3.3 The test object is a three-phase inductive voltage transformer for GIS.

1.3.4 Confirmed date of test object: 03 Jan.2017

1.3.5 Client representative: Lu jianyi

1.4 Photographs of test object

http:/Mww.epri.sgcc.com.cn page 8 of 37
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2 Test items and results

2.1 Verification of markings

2.1.1 The main test device

—
Uncertainty /
No. Name Accurac;y class / Valid date
Maximum
Permissible Error
1 Transformer calirator, (YQ32O . 2 J 201 8.02.2:

2.1.2  References
The nameplate ang

2 ghark of terminals shall meet the requirements. Thvalvig and the bursting plate
shall be in good cogiditiap g

valve and the

bursting plate afean good condition.

The nameplat gﬂ:{ earthing terminal, ter@g meet the requirements. The
2.2 Powers rrg Juency voltage withslnd tsts In secondary termindls

2.2.1  The main test device | ]
| = Ungertaig
No. Vind Type/ Serial No, | Acgracylflass/ |y 4 g
y Specification Maxii
! isgible Error
{ | Eouipmemlid Hzsy-s | *6120611 3 2018.10.07
voltage withs

(SB21 0 |

2.2.2  Reference standard requi -é";he

The test voltage of 3kV(50Hz) shalshe applied for 60
winding and earth in turn. No flashover and break#évn occur.

fween the short-circuited terminals of each

2.2.3 Data

The test voltage of 3kV(50Hz) was applied for 60s between the short-circuited terminals of each
winding and earth in turn. No flashover and breakdown occurred.

2.24  Testresult
The test object passed the tests.

http:/Avww.epri.sgcc.com.cn page 9 of 37
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2.3 Power-frequency voltage withstand tests on primary terminals
2.3.1  The main test device
Uncertainty /
No. Name T_ype/ . Serial No. Accura(.:y class / Valid date
Specification Maximum
Permissible Error
Series resonance measuring TRF1200- #111030 A
! system 0.002 (YQ220) 3 2007.12.17
Series resonance testing XDG-K— 4111023
2 14 2
- device ]200/3 x400 (SB2264) / 2018.01.25
A Equipment for second’m;r 1T Ma061 ™,
> voltage withstand tig#ts- "~ ﬂZSY 8 (SBZIQ_} g 2018.10.07
232  Reference standand r ru[r,m"ément .

flashover and breakdown 0c .,nr

The induced voltage of,ﬁ"':'(lk%{ISOHz) shall be applied between pnmary ﬁrlndmg and earth for 40s. No

The test voltage 0}'{5'&/;501{2) shall be applied between earthed terminal o[prmﬂry winding and earth

for 60s. No ﬂashovﬂ d.nd'breakdown occur.

233

|

Data

Ambient tempffating8 C Relative humidity:60%

Ambient air pressure: 102.6kPa

The induced goltage of 230kV (150Hz) wa§ applied between primary winding atid eafth for 40s. No

flashover and ttea_k dbwn occurred.

The test voltige of SkV(50Hz) was applied between earthed terminal of primary Windihg and eaith for
60s. No flashovkf.anill breakdown occurred.

234

Test resuit

The test objedt pastied the tests.

2.4 Partial dis@a}‘g‘g measurement

2.4.1 The main tes.i'-gei-i'c}_ F
N\ h Ugicertainty /
No. Name N, e Serial g | FFURoyclass/ | yalig date
sSpecification b ; Maximum
Nl o " Permissible Error
o . N>
— 2
] Partial discharge detector jj o D TR0 — (¥Q380) 10 2017.11.15
1 - 2 _ ~
5 Series resonance measuring TRF1200 #111030 3 2017.12.17
system 0.002 (YQ220)
Series resonance testing YDGK- #111023 , 5
3 2
3 device 1200/3x400 | (SB220) / 2018.01.25

http:/Mww.epri.sgcc.com.cn
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2.4.2 Reference standard requirement

Pre-stress voltage: 230 kV, Test frequency: 150Hz
Test voltage:

Test voltage:

2.43 Data
Ambient temperature:8°C  Relative humidity:60%

126 kV, Maximum permissible PD level: 10 pC
87.3 kV, Maximum permissible PD level: 5 pC

Test frequency (Hz) 150 Pre—str(elji/\)/oltage 230
Phase A 5
Test voltage (kV) k26 PD le Phase B 5
10 Phase C 6
» Phase A 3
Test voltage (kVJ" 87.5 PD Jevel Phase B 3
& | % Phase C 3
2.44 Testresult 4
The test object pfmacdithe tests.
2.5 Measuremeni of excitation chargéteri
2.5.1 _ The main:feft device O
- Uncertainty
= pe/ . Accuracy class / .
No. ame % . Serial No. ! Valid date
i Spe Maxithum
Ei Permissibile Emor
I | V-Ackmrcteristic tester | ZZEA-I (f,lgggg) 0. 2018.01.03
2.52 Refergnee ftandard requirement

Exciting clirrgnt was measured at 0.2, 0.5, 0.8, 1.0, 1.2 and 1.5 times of rat

respectively.

-

253 Data o

secafidary voltage

Ambient temperiur:8°C  Relative humidity: o
Percentage o t-dd
secondary voltag (-%) 20 50 80 100 120 150
Test voltage (VIR . 12.0 28.8 48.1 .0 69.0 86.7
.
No-load 1.58 271 ; 301 5.00
(Phase A) | current (A) ' ? - > 4 > '
laln No-load
loss(W) / e 39.1 / /
Test voltage (V) 12.1 28.7 482 58.0 69.0 87.0
No-load
0.61 1.56 2.68 3.11 2.96 5.08
current (A)
(Phase B)
laln No-load loss / / / 392 / /
(W)

http:/Mmww.epri.sgcc.com.cn
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Test voltage (V) 12.1 28.2 48.0 57.8 69.1 87.0
No-load
© ‘EaA 0.62 1.6] 2.60 3.05 2.90 6.40
(Phase C) | UTent(A)
laln No-load loss / / / 39.0 / /
W)

2.54 Testresult
The test object was both in good conditi

e Usicertainty /
No. Name 2 ; T-ype/. Serial N gEacy class / Valid date
i Specification Maximum
itk -
£y Permissible Error
I Standard voltage 1-220 " 0.02 2018.10.26
transformer 369)
] #K1020
2 - 2 2
2 Transformer calibrator HEF-H (YQ320) 2 2018.02.25

2.6.3 Reference standard requirement
The errors ofthe secondary windings shall meet the requirements of accuracy classes 0.2/0.5/3P.

http:/Mww.epri.sgcc.com.cn page 12 of 37
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2.6.4 Data
Ambient temperature:8°C  Relative humidity: 60%
Phase A
I
. Burden(VA) . =
Ratio Phase _ Ratio Phase Burden(VA) cos¢=0.8
m A&c;l;ascy [‘2” error displace cos¢p=0.8 error displace
%) | ment() T1g | 2a | da | (%) | ment() Mg | 2a | da
In 2n dn In 2n dn
80 | -0.08 +0.14 0
laln 02 100 | -0.08 T,ﬂ-'—" / 14 0 25 0 /
120 | -Qaf0- 1 % +0 +1
80 | ot 0 10 % 0
2a2n 0.5 100412 =qit's +2 100 | 150 | / +0. '\0 0 375 /
140, )5.15 +2 +0.10
£ -005 2 +0.10 0
&5 -0.05 2 0 | +0.10 0 0 0 0
dadn 3 e 0.10 2 +0.10
f 0| -040 0 10 50 | 150 | -0.10 + 0 0 375
Phase B . I
=i
Burden(VA
Seoond Ratio Phase u(r,sfprl 8) Ratio Pha urden(VA) cosp=0.8
windngs clask 1 A"“ error displace error displage
4 (%) ment (') da (%) ment§') la 2a da
P In | 2n | dn | Fn 2n dn
i (B -0.06 -] +0.14
laln 02 Y5 -0.08 -1 1000 | 15 / +0.14 25 0 /
R -0.10 0 +0.12 1
o -0.10 0 +0.10 0
2a2n 0.5 190 4. %0.15 +2 100 | 150 | / +0.10 0 375 /
1208 =4S +2 +0. »
il -
2 0 2 10 f 0
5 | 0Nk, 100 | 150 +0 0 0 0 0
dadn P o0 | -0.00 M2 0.10 0
150 | -0.40 0 150 | -0.10 +2 0 0 375

http:/Avww.epri.sgcc.com.cn page 13 of 37
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Phase C
Ratio Phase Burden(VA) cosg=0.8 Ratio Phase Burden(VA) cosp=0.8
v\'(i]: v class If/g' error | displace error displace
e %) | ment() [ 1a | 2a | da | ) |ment() | Ja [ 2a | da
In 2n dn In 2n dn
80 | -0.06 -1 +0.14 0
laln 02 100 | -0.06 0 100 150 / +0.14 +1 25 0 /
120 | -0.10 0 +0.10 +1
80 | -0.10 S 10 | o
200 | 05 | 100 | -0.154] . =2# | 100 | 150 +0. 0 0o | 375
120 | A& +2 10 W +2
2 4o 2 +0. 0
58| s 3 100 | 150 0 +0.10 0 0 0
dadn | 3P gt B0 ] 2 +0.10 0
s 1-040 0 1 i 150 | -0.10 2 0 0 | 375
2.6.5 Test resuil
The test objestipassed the tests.
2.7 Temp ;af e-rise test I I I
L]
2.7.1  Test cikctiit'diagram
r T Tx
- VOTTTTTTTT
= ] !
o { |
] |
=1 I
S Ci == ' 2 |
A ) !
- 5 ¢ i |
- £ Ei
ra C2== ¥ :
o ; :
" ) : i
o l
) ] :
|
_________ )
TT: Testtransformer T,: Testobject C,,C,: High voltage divider Zn: Burden
http:/Mww.epri.sgcc.com.cn page 14 of 37
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2.7.2  The main test device
Uncertainty /
No. Name Type/ Serial No. | Accuracyclass/ | g 4 dare
Specification Maximum
Permissible Error
. #01124972
1 DC bridge JY44B (YQ210) 0.5 2018.01.18
Series resonance measuring TRF1200- #111030
2 system 0.002 (YQ220) 3 2017.12.17
Series resonance testing DGR =id) 1023
3 device #1200/3x400_ B 20 / 2018.01.25

2.7.3 Reference standard reﬁn"frﬂmt g

1) The voltage of 1.0U,, is ap
winding ( 2a2n ) loaded w1t

the temperature-rise ofwnﬂ NES ﬁ'{all not exceed 75K.
2) The voltage of 1 2U¢¥s’hppﬁed on primary windings(phase A, phase B fﬁ_ase C) with the secondary

windings loaded with tie rix
of windings shall not ?xqeeéﬂSK

don Pf'xmary windings(phase A pha&he B T.l.hase C) with the secondary
t",a'?nal limiting burden (2000VA). Aﬂ'ﬁ.r evu'_l,u part reaching a steady state,

um rated burden .After every part reachmo a‘ﬁead\kptate the temperature-rise

3) The voltage of IS .'th ‘for 30s is applied on primary windings(phase A, phase!.B pﬁbse C) beginning from
the cold condition Wit he secondary windings Ioud,ed w.nh.the maximum rated bl'llden 1he temperature-rise of
windings shall nOt.L’(n.Lq:d 10K.

N

-

2.7.4 Data ;' : i 1
§ - R 3 Ambient
indi 2a2 - .
Wmdln._;!g ANA(kQ) li;:in(mQ) 2a2n(mQ) dadnﬁ;!nQ) - temperature(C)
Resistance at gnibint R o o i
temperature (Ehl].‘f.[:‘i'_.A) 10.569 _)Lf..._) 33.45 90.14 |
Winding: - | BNB(kQ) laln(ni®) [ 2a2n(mQ) dadn(mQ) |
Resistance at fimbidnt e [
temperature ( }*h.;sck) 10.586 34.46 34.56 92_._.15 9
Windingd = | | CNC(ke) | 1In(nff) 2a2n(mQ) | dadh(mQ)
Resistance at anfpient’ i '
L =5 39 73
temperaturc(Phatec), | 10.564 32.95 32.73 88.01
The temperature—rise"ﬁie 5_h';n';Nn as follow: '
Winding b . h F 4 Ambient
Voltage AN ’-’k(b..} N\ laln(K) 2a2n(K) d:g,_gln(K) temperature(‘C)
1.0U,, NTZoN, w150 LS 9
12U, 11 W Yo = / 10
1.5U, 0.6 e -l 0.4 9
Winding Ambient
Vormae BNB(K) 1aln(K) 2a2n(K) dadn(K) | oy
1.0U, 23 / 26 / 9
1.2U,, 12 12 13 / 10
1.5U,, 0.5 0.7 0.4 04 9
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Winding Ambient
Voltage CNC(K) lain(K) 2a2n(K) dadn(K) temperature(‘C)
1.0U,, 25 / 25 / 9
1.2U, 12 12 14 / 10
15U, 3 0.4 0.4 03 9

2.7.5

Test result
The test object passed the tests.

2.8 Impulse voltage test o i o and chopped impulse
voltage test on pr,
2.8.1  Test circuit g
IVG: Impu _ Te#l object
2.8.2  The miiri tét device
No. 4 E efg lSerial No. J Valid date
L Specification
L = L1ITor
T 4000kV 17020001003 .
T 3 ’)
1 Impulse % 300k] (SB202) J 2018.05.05
Impulse voli# uring . #550264 f .
2 sys : 3000kV (YQ212) ; } 2017.08.05

24632, 5kV(peak value).

550k V(peak value),2 choppt, h‘ghlg L a dth e ;
and the number of disruptive

No disruptive discharge on' pnke
discharge shall not exceed two for € -

2.8.4 Date —
Ambient temperature:10°C Relative humidity; 59%
Phase A
. Test voltage | Chopped time | Waveform
No. Voltage polarity (peak)(kV) (115) No. Result
1 Pos.LI 282 / 1 Pass
2 Pos.LI 350 / 2 Pass
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No. Voltage polasity T(Sig’(lg,g; Ch"P?:S) time Wa{g_‘”m Result
3 Pos.L1 548 / 3 Pass
4 Pos.LI 549 / 4 Pass
5 Pos.LI 550 / 5 Pass
6 Pos.LI 550 / 6 Pass
7 Pos.LI 550 / 7 Pass
8 Pos.L1 550 / 8 Pass
9 Pos.LI A’i ’ . 9 Pass
10 PN 550 / 10 Pass
11 549 / 11 Pass
12 549 / \ 12 Pass
13 552 / 13 Pass
14 549 / 4 Pass
15 4 / I Pass
16 550 / 1 Pass
17 : Neg.LI 281 / 17 Pass
18 ' Neg.Ll 551 / 8 Pass
19 g.L1-chopped 3.8 19 Pass
20 &.L1-chopped 638 3.8 20 Pass
21 .LT-chopped 4.1 21 Pass
22 / PR Pass
23 / 23 Pass
24 / 24 Pass
25 / Pass
26 / 6 Pass
27 / % Pass
28 R i 28 Pass
29 /‘jy 29 Pass
30 /‘f/’ 30 Pass
31 o 31 Pass
32 Neg.LI 554 / 32 Pass
33 Neg.LI 5 / 33 Pass
34 Neg.LI 554 / 34 Pass
35 Neg.LI 554 / 35 Pass
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Phase B
No. Voltage polarity I;Z;E;’(IE\E; Chopén::) time Wa;i]f.orm Result
1 Pos.LI 284 / 1 Pass
2 Pos.LI 553 / 2 Pass
3 Pos.LI 554 / 3 Pass
4 Pos.L1 552 / 4 Pass
5 Pos.LI =552 *; / 5 Pass
6 PosLlT 4 e iy 6 Pass
7 Pos.Lig. ¢ ¢ 553 I Wy 7 Pass
s b | s OO\ s Pass
9 pos il 554 I N 9 Pass
10 / ]-_'.bi:_LI 552 Y \ 10 Pass
1 ¥ gL 553 / A VI Pass
12 I 2 JosLi - / A B Pass
13 '~ [Pos.LI R 553 ] / k| Pass
14 § .= pos L 551 / 14} Pass
15 | PosLI 553 / B Pass
16 Pos.LI e / 16 Pass
17 | NeglL 284 / 7 | Pass
8 | NeglLl 583 / 18 Pass
19 :Ne:i.LI—chopped 3&4 | 4.2 go | Pass
20 | Ned.Ll-chopped 639 3.7 ¥ 20 Pass
21 NeglLI-chopped 649 3.8 | 21 Pass
2 % INeg.LI 585 / | of Pass
23 L Neg LI 556 / 3 Pass
24 '\ '-;\J‘EB.F N 555 / { Pass |
25 WNeg LI 548 / F 25 Pass
26 Nigg LIY 556 /s 26 Pass
27 Né'g"@ A 555 " 27 Pass
28 Neg.LI™ ! 555 b 28 Pass
29 NegLl 539 o/ 29 Pass
30 Neg.L1 iyl / 30 Pass
31 Neg.LT 554 / 31 Pass
32 Neg.LI 554 / 32 Pass
33 Neg.LI 553 / 33 Pass
34 Neg.L! 553 / 34 Pass
35 Neg.LI 553 / 35 Pass
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Phase C
No. Voltage polarity —l;gse;\k,;(llii/g)e Chopglesd) time Wa;:]zf.mm Result
1 Pos.LI 284 / 1 Pass
2 Pos.LI1 552 / 2 Pass
3 Pos.LI 551 / 3 Pass
4 Pos.LI 552 / 4 Pass
5 Pos.LI - 55T Ny i 5 Pass
6 Pos.LI g g i ) 6 Pass
7 Pos.L_E.;{'i ' t 550 N 7 Pass
8 Pogh 550 - \ 8 Pass
9 Fostlf 550 N N 9 Pass
10 J oosdll 549 /] \ 10 Pass
1 J gLl 551 /A \u Pass
12 ' = PosLI 55 / L ¥ Pass
£ o g Y - 1
13 § '~ JPos.LI R 549 / RE Pass
14 ¥ ff PosLI . / 1434 Pass
15 | = | PosLI 550 / 151 Pass
16 1“1 vosi 851 / m Pass
17 } 90 Neell 282 / K7 | Pass
18 . Neg.LI 52 / "18 Pass
19 | Neg.LI-chopped 382 3.7 19 § Pass
20 | Ned Li-chopped 637 20 | Pass
21 NaglLI-chopped 638 3.8 ¥ 2 Pass
22 X j{l\leg.LI 58] / ' 2;'? Pass
23 = Neg LI 551 / J B Pass
24 \ ki 1 ss1 Y A 7 Pass |
25 TNeel 551 AV £ Pass
26 N LN 552 1 W 26 Pass
27 Ned 12 N, 551 r 27 Pass
28 NeeLW fp 552  |#® I f 28 Pass
29 Neg.LI 551 " 29 Pass
30 Neg.LI R — / 30 Pass
31 Neg.LI 550 / 3] Pass
32 Neg.LI 550 / 32 Pass
33 Neg.LI 552 / 33 Pass
34 Neg.LI 552 / 34 Pass
35 Neg.LI 550 / 35 Pass
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Waveform
Phase A
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N033 = Y N034
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No.35
2.8.5 Test result
The test object passed the tests.

TT: Test transformer h  TA:Measuring current] er Tx:Test objzct

i v
sl

min test device

w Uncertal
No. ','1 nme 4 erial No. Accura(_: Valid date
Spec Maxim
Permissils
current #16006 '
I 3 0.2 22
1 ﬁ. HIL#43 (YQ422) 2 2018.02.21
#99012078 y
" ; . [
2 Te L)rmel SYG-1050/0.4 (SB345) ) / ._ 2018.05.05
! #C012465 4 )
~ ] - 172
3 Oscn DPO3014B (YQ405) 2017.03.24
2.93 Reference stand .d réguirement F
The rated voltage 57.7V g #pplied on secondary winding for 1.0s @ ary winding connected to

earth. There shall be no electri
2.9.4 Data

A._i' pechanical damage.

Th

Ambient temperature: 9°C  Relativé umidity: b Y p—
. Seconddrmupliage | Seef dary short-circuit .
Secondary winding V) current (A) Duration (s)
PhaseA 1lalna 57.9 1273 1.01
PhaseB lalna 58.3 1202 1.01
PhaseC lalna 57.7 1285 1.01

Note: The primary winding is of copper , and the calculated current density is47A/mm®. The secondary winding is of copper, and
the calculated cumrent density js 135A/mm?.
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Waveform of short-circuit test

TeKTi%

...........

I(Rg=0.1202)

Phase A

I(R¢=0.12Q0)

Phase B

bl
Ia

; : ik, R LR i
...... \. Hl ; ’\,"I.

u"”'“!l’.ﬂ!i!yi’ m

[! 100V

lfzoOms

500 (R/F%
1000

- s
28.0V

21‘2)5{. éOl?‘l

15:07:12

J

|

I(R¢=0.120Q2)

Phase C

U: Secondary voltage 1: Secondary current

2.9.5 Testresult

The test object was in good conditions before and after this test, no electrical and mechanical damage.

The test object passed the tests.
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2.10 Power-frequency voltage withstand tests on secondary terminals (retrial)

2.10.1 The main test device

Uncertainty /
No. Name T.ype/ . Serial No. Accura(.:y class / Valid date
Specification Maximum
Permissible Error
Equipment for secondary | #6120611 "
: voltage withstand tests - it “HSE210) > 2018.10.07
e . .
2.10.2 Reference standard regit rqmen«; . "

The test voltage of 2. 7ng&sz) shall be applied for 60s bef‘mien thill ﬁ‘)ort circuited terminals of each
winding and earth in turn. MS ﬂuﬁldver and breakdown occur. y

2.103 Data /. N

The test voltage o{.'-‘”ZﬂIg_V(SOHz) was applied for 60s between the c:iiort—cl[cmted terminals of each
winding and earth in IUrn o flashover and breakdown occurred. "-:ﬁ %
2.10.4 Test resultl :'I r'.'-; L

The test object gﬁ*u.td]he tests. P P 9

2.11 Power-ﬁc&'i,i}mcy voltage withstand T8ES on primary terminals (retrial)
.I 3 .I

2.11.1 The main tést device

] Uncertﬁnty/'
: f_ 0 | PennissihféEnﬁr
] Ser'eSEST@;;measurmg T%Fg,g";lﬁ; .?\1(512%300) 3_'1 .:. 2017.12.17
o) Series, resd(_:&;:ge testing 1 7\8%?1(.@ jsl é 12 g?) ,p' ¥ 20180125
3 Ei*é’@:ﬁféf' | HS I#(6S]Bzzol601)1 Ao | 2018.10.07

2.11.2 Referenceatandard requirement y
The induced vo]tﬂgp of107kV (150Hz) shall be applied between primary wmdl!ﬂg and earth for 40s. No
flashover and brcakdo‘.ﬁg [ g J
The test voltage of 4. SW(SOM) shall be applied between earthed tcrmmal Df primary winding and earth
for 60s. No flashover and brakde:-wr'ﬁ«gccur 4

2.11.3 Data % y Ty
Ambient temperature:19 C RelatlveTmn;dny 54%

The induced voltage of 207kV (150Hz) was “applied l'letween primary winding and earth for 40s. No
flashover and breakdown occurred.

The test voltage of 4.5k V(50Hz) was applied between earthed terminal of primary winding and earth for
60s. No flashover and breakdown occurred.

2.11.4 Test result
The test object passed the tests.
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2.12 Partial discharge measurement (retrial)
2.12.1 The main test device
Uncertainty /
No. Name Type 1 SerialNo. | ACCUrRYAass/ g are
Specification Maximum
Permissible Emror
- #N1002
-2
1 Partial discharge detector JFD-251 (YQ380) 10 2017.11.15
5 Series resonance measuring #111030 3 2017.12.17
system " 20)
3 Series resonance testm 111023 / 2018.01.25
device 0)

2.12.2 Reference standarg're
Pre-stress voltage: i_;.-' v, e
Vek Vg

Test voltage: akvMaximum permissible PD level: 10pC
Test voltage: J _\_--"V , Maximum permissible PD level: 5pC
2.12.3 Data B
Ambient tempera E_F Relative humidity:54%
w Pre-stress voltage ]
Test frequensy {Hz) 15 (V) 207
6
Test v 126 PD level (pC) 6
6
3
Test 87 PD level (pC) 3
3
2.12.4 Test rg
The test abject passed the tests.
2.13 Measure |"|_1e it of excitation charlctel'stic retrial)
2.13.1 The mainitést devi
No. TYPe 1 Serial No. class/ | Valid date
Specification
4 sible Error
I | V-A characteristh e #10088 g 0.2 2018.01.03

2.13.3 Data

Ambient temperature:19°C  Relative humidi'

Percentage of rated secondary voltage(%) 100

Test voltage (V) 57.9

Phase A No-load current (A) 3.19
laln No-load loss (W) 39.0
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Test voltage (V) 58.0
Phase B [ No-load current (A) 3.12 1
laln ’ No-load loss (W) 392
Test voltage (V) 57.9
Phase C ( No-load current (A) 3.06
laln No-load | 39.0
2.13.4 Test result T et w0000 - -
The test object was in good g@@nditii: re and a is test.
oy
_\\"'H.
)
2.14 Tests for accu  (Fetrial)
-
2.14.1 Test circuit diagr,
o T
&
=) a
=
& <
=4 = O-I
=
= L}
U
i er calibrator
TT: Te tr'ips rmer Tx: Testobject Ty: Standard voltage tragsfors Y:Burden
)
2142 The main test@e?
' Usicertainty /
F
No. Name i T'ypd. Serial Nt xacy class / Valid date
' ecification Maximum
;. Permissible Error
Standard voltage H#O3607
=) 2 2 2
! transformer "L Q369) 0.02 2018.10.26
. #K1020
2 Transformer calibrator ( HEF-H (YQ320) 2 20]8.02.254‘
2.14.3 Reference standard requirement

The errors of secondary winding ( 1aln ) shall meet the requirements of the accuracy class 0.2.
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2.16.3 Data
Dew-point at ambient . o g The water content of SFs (20°C)
temperature ('C) Dew-point at 20°C ('C) WL
-50.4 -49.1 43

2.16.4 Test result
The test object passed the tests.

2.17.1 Test circuit diagram

Rigid tas1 wire
\ iMatat] Eage

LTI T 7T 2
Schematic diagram of IPX4
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2.17.5 Test result
The test object passed the tests.

2.18 Pressure test for the enclosure

2.18.1 Test circuit diagram
Praswace ¢ )
ne {MPa)
Force pump Srdpk

Water tank 1
t j Testabject

Accura
Maxi
Permissible

Typel Valid date

same Specifi 'on Serial No.
#201505012

4DSY-100/10 2017.05.25

SB388) /
#YR 05038794 .
YB-15 Clenss | O | 2017073 |

3 ¥ xa/o,x “design pressre” for 1 min, no broken

2.18.3 Reference st
Welded aluminom enclosure shall withstand
or permanent de

2.18.4 Data =
Ambient temperall Relative humidity :63%
Welding itble design stress at | Permissible design stréss .
. . Design pressure
coefficient @mperature o, at design temperatuge o, (MPa)
v WPa) (MPa) 4 a
0.75 5, 4 0.60
2
Texture Test pressure (MPa) Duration (min)
Welded aluminum enclosure 1.84 1

2.18.5 Test result

The test object passed the tests.

http:/Mww.epri.sgcc.com.cn

page 37 of 37



