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R
Summary
KA B A LA BRFDLW-72.5/630-4
T\ oo Bl 5 A
M LAY LN TR BT
. BRFDLW-72.5/630-4
Test object L . . )
Composite Oiled Paper Insulation Transformer Bushing for Capacitance
Ak [T A B ) IR AT [N 8] o 425y ]
%4t Name |Jiangsu Shemar (Rugao) Electric Co., Ltd.
e
Az B ZH 5 EHE e BTG A TR (226500) /
Client | "7 [db4g: 0513-80575246 45 4i: 0513-80579581 \
C . |Rucheng Town, Rugao, Nantong,Jiangsu Province, P. R. China N
oMo Ipostal code: 226500 _Tel:+86 513 80575246 _Fax: +86 51380579581
Hlig 4z ST A B, ) JEANAT RN 3] o 25 3) V a A
Manufacturer Jiangsu Shemar (Rugao) Electric Co., Ltd. \ i
" 8 4 =
Manufacture date
a0 " ' :
Serial No. : <\ a \
A % /& /Rated voltage kV \ e 2.5
3% 36 43 | #58 @ 7%/Nominal current A \ T 630
T4 1K > N
iiig_;z W @ & F e b E/Dry lighlr_liré impulse witjlstand voltage kV 325
*‘R;ﬁ‘it I ZeE (FLR) fP/owerh}esuency wﬁ/l;stah\\('.oft'age (Dry/Wet) kV 155/155
ate
value |#17E 37 #/Rated ﬁequen&y Hz 50
assigned / _
bythe K /Length mm \ g 1990
client |jfed, g %lCreepage distance mm\\ 2 2250
&5 %5 @R #/Bending load N 3000
Aieifzie  |OSM. \}16 132192 5kV LA A% L AR R B 45 Kae A
By 3 AR A 72.5k Composnc Oiled Paper Insulation Transformer Bushing for Capacitance Testing Schedule.

The tested object is
guaranteed by the

0SM. 132321 1 72.5kV IARL %O amR T ERES FL A

manufacturer 72.5kV Composite Oiled Paper Insulation Transformer Bushing for Capacitance Drawing.
Zie iz Bl
Note
KT KA N
bl Skt AE
Representation of oo
. Zhu Xingxiang
client
1,&.\::‘ Jlé_ El -ﬁ}] /
Reception date
E gl I Z
B N 2017-03-01 £ 20170308
Date of tests From To
X5 3 hE

Test address
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Hap 2k i
Test Conclusion

Fie g L FRAY D AL ) R AT PR 8] do a4/ 3]
Client; Jiangsu Shemar (Rugao) Electric Co., Ltd.

BRFDLW-72.5/630-4
‘I‘s)i.nuaﬂ %&/g ’%UF 4 -~

SRR R R F

BRFDLW-72.5/630-4
Test object:

Composite Oiled Paper Insulation Transformer Bushing for Capacitance
CRE TS ST A Iy AT PN 6] o 58] </
Manufacturer: Jiangsu Shemar (Rugao) Electric Co., Ltd.
Bl AESEEE
Test classification: Type Tests ¥ / \
527649423557 B /Tests have been performed : > >

AR ARAL B £t Ae & 5 F 0

1% /~1X 32 /Routine Test ; e N
AR Measurement of dielectric dlss%;dém factor and ca}m:\nan/ce

IHRF A R K S

Dry power-frequency voltage withstand test :
B ERME A g -
Measurement of parfial discharge quantity -

Hak XS ﬁ\

Tests of tap irﬁula{ion \ 4

mﬁw.ﬁgé%ﬁgﬁ%g§§%wgﬁﬁ@
Tightnéss test on liquid-filled, compound-filled and liquid-insulated bushings
%i%%%?éﬁiﬁ%#ﬁ%
/Ifightn s test at the a{l\g’e or other fixing device
I DR A &
Visual insp&ﬁon and dimensional check
TAEARAEE Sl AT
Measurementof dielectric dissipation factor and capacitance
| AdtkaE g
\Measuremem of partial discharge quantity
\ IR A R RS
Wet power- frequency voltage withstand test
B b &g bR
Dry lightning impulse voltage withstand test
BT
Temperature rise test
AR BT AT K5
Verification of thermal short-time current withstand
& R AT AR
Cantilever load withstand test
TR, TRA YA BRAR BB Y F31iX5
Tightness test on liquid-filled, compound-filled and liquid-insulated bushings
Rtz
Dimensional check
B34 R
Measurement of partial discharge quantity
ARARAE B Sk Ao g 5 0

Measurement of dielectric dissipation factor and capacitance

B X i:”iﬁényp{lv‘tje:’st:
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Test Conclusion
#5354 4%/ Applied standards:

GB/T 4109-2008 iAW /& % T 1000V #) 444 275
Insulated bushings for alternating voltage above 1000V (IEC 60137 Ed.6.0,MOD)

/

435 ¢#54/Conclusion: \
&“B%L‘Fﬁ%ﬂ&%’i‘ﬁ%\ \i\.li %—‘ﬁé’: e R A A IR AR Ao LR
AP ; ke

All the 1tcm‘wf routine M(s(ﬁi\gpe )ests as specified by the standard were tested, the results
metifrequire ents of the standards and technical specifications.

The iilts of the ty
/p_eciﬁc t'Qns.

- T

tests met the requirements of the standards and technical

#2#%Checked by —;4/{ Z "

B #iDate: 20/7-05- 2
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NIRARAE B S A0 0 W F GEA)

Measurement of Dielectric Dissipation Factor and Capacitance (Routine Test)

A IRARAE B S Ao b 20 0] F 4504 )

( Circuit diagram of measurement of dielectric dissipation factor and capacitance )

Rp

i
s

TT

&

TT--- L3734 % /& 35 (PF transformer)

R,---1& 47 & [ (Protection re

C--- i /BAT @, 25 (H.V arm ¢

sistance)

apacitance)

Cy-—-1&/E AT &, 25(L.V arm capacitance)

Cn-—-17 /4 %, 2% 35 (Standard capacitor)

TO---3X.5%(Test object)

VM---£L 5 ) 4 (Voltmeter)

Bridge---# & ¥4/ (Bridge)

KA Rk 22 A%
(Main parameters of testing equipment)
U/S(kV/KVA) fr(Hz) Ry(k2) Cy(pF) Cy(uF)
550/2200 50 2 500 2012

4 J& X # 5 JE (Expanded uncertainty): U=2.4pC, (k=2).
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NIRARAEE S Ao &, S F R F (GERAS)
Measurement of Dielectric Dissipation Factor and Capacitance (Routine Test)

X84 B H/Date:  2017-03-01

t=9.0C, RH=62%, P=102.0kPa

KIS H 44, 0kV. 72, SKVTF HATAAARFEE S Ao 2208, FK 4244, 0kV. 72, SkVdL /& Ftan d 5% kAfL 4
0. 4%, @)Fd/EMA4, 0kVIZEH £72. SkVEF, tand T KAFHMA0. 1%, WAEFMA/A: 250pF ~ 270pF.

The dielectric dissipation factor and capacitance are measured on 44.0kV and 72.5kV. The allowed tand is 0.4% on all test
voltages. When the test voltage raises from 44.0kV to 72.5kV, the increase of tand must be less tan 0.1%. Cx :250pF~270pF.

AR AL ZC,=50. 12pF,
Standard capacitor Cy=50.12pF.

CAR R Yz
) _ Voltage applied

*-f-u"nﬁﬁ = kV Cx tand Atand

Specimen No. F % %

P A J A p ‘ °

Expected voltage| Measured voltage
44.0 445 268.2 0.338 /
1

72.5 72.6 268.2 0.337 0.001

oA RIBILE, b1k,

The result met test standard and the technical specifications.

DLCZP170064J-001
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T & /EKE (BA)
Dry Power-frequency Voltage Withstand Test (Routine Test)

ISR R
(Diagram of power frequency voltage circuit)

AT TT Re
< | ]
| IR |

Cy

AT /& 25 (Regulator)

R

——R 3 @ [ (Protection resistance)

CT——, 72 & £ 25 (Current transformer)
TT——I 37 1X.3% % /& 3 (PF transformer)

TO iX.0e(Test object)

A——, L4 (Current meter)
G
C,—A&K/E AT B % (L.V arm capacitance)
vy

) /EAT @, 25 (H.V arm capacitance)

L5 W & & (Voltmeter)

OSC——4LF 7 & %5 (Oscilloscope)

XL P R & 28 A%k

(Main parameters of testing equipment)

U/S(kV/kVA) frr(Hz) Ry (kQ) C,(pF) C,(uF)

2250/2250 50 30 300 3.0

A & A # 5 JE (Expanded uncertainty): U<2%, (k=2).
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TINF a2 o EiKEE (BA)
Dry Power-frequency Voltage Withstand Test (Routine Test)

K52 B Hi/Date: 2017-03-01

t=9.0C, RH=62%, P=102.0kPa

-
#HLE Al /Specifications: 155kV. 0 EALIE % 4¢/Correction coefficient K= 1.000
: 4 SRR LA N 3 [ 56,0 @, JE LB .
Expected voltage value Measured voltage Duration
No. Result
kV kv s
RN
1 155 155.3 60 No flashover
ALEAL / / 60 T L 1A 4%
Specifications No flashover

AL, oAk,
The result met test standard and the technical specifications.

PFVZP170064J-001
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By 3R A ) (IR AN)
Partial Discharge Measurement (Routine Test)
A3 B R FAEE (AC)
(Circuit diagram of partial discharge measurement, AC)
Rp
TT LT l
Cp —=—— G @ —| TO
cD ff:E MI
G2 == @
TT--- T 57K 34 % /& %5 (PF transformer)
R ---% 47 & [ (Protection resistance)
C,--- /A & % (H.V arm capacitor)
Cy---1% /A4 & 7 (L.V arm capacitor)
CD---484~3 % (Coupling device)
TO---3X 5 (Test object)
VM---4L 5 @, /& & (Voltmeter)
G---77 iR A% ft %5 (Step voltage generator)
MI---£) AL 3) # 4 (Measuring instrument)
KB AT i 22 AH
(Main parameters of testing equipment)
U/S(kV/kVA) fr(Hz) Ry(kQ) Ci(pF) Ca(nF)
550/2200 50 2 500 2.:12

¥ R 4 & B (Expanded uncertainty): U=2.4pC, (k=2).
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By BRK @ M GRAN)

Partial Discharge Measurement (Routine Test)

X35 B #/Date:

2017-03-01

t=9.0C, RH=62%.

discharge is 5pC max..

P=102.0kPa

KL AT K SpCHUA i 2t @ s4HEATAE, W% 5kE 4 <2.5pC.
Step voltage generator: 5pC. Background noise < 2.5pC.
B @ EA 155KV, 44 Imin, £72.5kV. 63.0kVAw46.0kV ey RF &/ Fit47 A3 ml ¥, ZRe9544db

¥72.5kV. 63.0kVA=46.0kV T 3k X1 4 5pC.
The applied voltage is 155kV for 1 min. Partial discharge is measured on 72.5kV, 63.0kV and 46.0kV. and allowed partial

ETE F W E Fr ek ud i) B#ak e F
e Voltage applied Duration Partial discharge
Specimen No. ;
kV min pC
73.1 5 <3.6
I 63.2 5 <3.6
46.3 5 <3.6

FEIBARBILA, 446,

The result met test standard and the technical specifications.

PDZP170064J-001
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NRARFE Ao o X Z R F (EA)
Measurement of Dielectric Dissipation Factor and Capacitance (Routine Test)

N IRARAEE S Ao b 2508 0] 3 4554 B

( Circuit diagram of measurement of dielectric dissipation factor and capacitance )

Rp

f; ol G@
Bridge
TT--- T 373K 5% & /& 25 (PF transformer)
R,---f& 47 & [ (Protection resistance)
C -~ A 4] 4, 2L (H.V arm capacitance)
C,-—-1&/EAF &, (L. V arm capacitance)
Cy---#7 4 2 2% 25 (Standard capacitor)
TO---iX s (Test object)
VM---4k 5~ 91 AL(Voltmeter)
Bridge---##) % & #f(Bridge)
RIEFT R R £ 244
(Main parameters of testing equipment)
U/S(kV/KVA) f(Hz) R,(kQ) C\(pF) Cy(uF)
550/2200 50 2 500 2.12

A e o %L (Expanded uncertainty): U=2.4pC, (k=2).
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NRBFAEE et R Z M F BA)

Measurement of Dielectric Dissipation Factor and Capacitance (Routine Test)

X584 B #/Date:  2017-03-02

t=9.0C, RH=40%, P=102.6kPa

KA AE44. 0KV, 72, SKVTF #ATAAMAC R A b A&, 2K £44.0kV, 72, 5kVdL/E Ftan d fx KAiLH
0. 4%, R B /EIAL, 0kVIZ 5 £72. SkVEF, tand A AR A0, 1%, BAEFHZA: 250pF ~ 270pF,

The dielectric dissipation factor and capacitance are measured on 44.0kV and 72.5kV. The allowed tand is 0.4% on all test
voltages. When the test voltage raises from 44.0kV to 72.5kV, the increase of tand must be less tan 0.1%. Cx :250pF~270pF.

ARAE L 2Cy=50. 12pF,
Standard capacitor Cy=50.12pF.

DR VA
Voltage applied
b5 KV Cx tand Atand
Specimen No. F LY %
P oAb 92 36 P b B
Expected voltage| Measured voltage
44.0 44.5 268.7 0.332 /
1
72.5 72.6 268.9 0.332 0

A ARIRRBILE, o146,

The result met test standard and the technical specifications.

DLCZP170064J-002
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Fh K 485K IR (GRAN)

Tests of Tap Insulation (Routine Test)

X2 B H/Date:  2017-03-02

1 % 3@t /& K52/ The ground pressure test

P=102.6kPa t=9.0C RH=40%

_ ;
e FAW /A F 4k g i) .
o5 . . A auidk
#_ i Voltage applied Duration ik,
Specimen No. - . Result
kV min
[ 3 l AWN%, R&F
No flashover, No puncture
ALFEAL 3 | AR, REF
Specifications No flashover or puncture

o R B I, o

The result meets test standard and the technical specifications.

2 AJRARAER £t Ao, 208 7 /Measurement of dielectric dissipation factor and capacitance

2.1 X34 K /The test requirement

RIS IKVEE T RATNAPACE Ao LB FRF, ZRandk KA 5%, ©25% <5000pF, stibssik > 1000M
Q.
Measure the dielectril loss factor and capacitance under the test voltage of 1kV. tand < 5%. Cx < 5000pF. grounding insulation
2 1000MQ.

2.2 18545 2 /The test result

o b b L
ikl Voi‘tj;zifgiicd o fang
Specimen No. ge app pF %
kV
1 1 15333 0.583
=
A ! <5000 <5
Specifications

FAAIRIENE, 445,
The result meets test standard and the technical specifications.
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Fh K LRI (RAY)

Tests of Tap Insulation (Routine Test)

TTIZP170064]-002
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TR FTRE WA BRI EE 6 F 455 (BA)
Tightness Test on Liquid-filled, Compound-filled and Liquid-insulated Bushings (Routine Test)

X3 B H/Date:  2017-03-04

; 3 # A0 R A AE A4k g 18] KB ;
Br¥/ : aodk i
N ;}jcim;i-;o The pressure value Duration Test temperature #—R »{kl t}t‘
p : MPa h 0 esu
Tk, AP
: 0:20 2 60 No leakage, no damage
HLEAL T 2 U AR 3R
Specifications 020 2 50 No leakage or damage

HEBERBIL, 446,
The result met test standard and the technical specifications.
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i 2 A A A B A H 9 F 3R (IBA)
Tightness Test at the Flange or Other Fixing Device (Routine Test)

X34 B #/Date:  2017-03-05

5 ” #haJE A4 4 0 9] .
a4 > sudki
Hshs The pressure value Duration ik,
No. . Result
MPa min
R, AR
l 0.25 15 No leakage, no damage
HLEAR 0.25 s SR it 3 S AR SR
Specifications ’ No leakage or damage

I RBAE, &,

The result met test standard and the technical specifications.

KIHAR EHRE
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S TR TAEE (BA)

Visual Inspection and Dimensional Check (Routine Test)

X452 B #/Date:  2017-03-02

KPR R RS, £FRTHGMABK, £FHAKEH1892mm, #2 (1892+10) mm; b ikKE H
890mm, #H/Z (890+5) mm; /REIEH H3113mm, L >2250mm. FALRIREBIE, 4%,

The outside surface has no vice, the dimension of bushing conforms to the drawing. the total length is 1892mm, met the
requirement of ( 1892+10 ) mm. the length of oil side is 890mm, met the requirement of (890+5 ) mm. creepage distance
is 3113mm. met the requirement of more than 2250mm.The result met test standard and the technical specifications.
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AEARFEE A B E (R X)

Measurement of Dielectric Dissipation Factor and Capacitance (Type Test)

AFARALE St Ao & R TR F KA

( Circuit diagram of measurement of dielectric dissipation factor and capacitance )

Rp

T ] Gt

I,

CY?_ e

]
Fay

D
Bridge

TT--- L 33X, 55 % /= % (PF transformer)
R,---#f 47 & [ (Protection resistance)
Cy--- /R 4] 4, 2 (H.V arm capacitance)
Cy--1&/E4F & 22(L.V arm capacitance)
Cy---#7 /1 ¥, 2% %5 (Standard capacitor)
TO---iX 5= (Test object)
VM---4£ 5 7] F 4L (Voltmeter)

Bridge---# ¥ @ #5(Bridge)

R AT AR 28R
(Main parameters of testing equipment)
U/S(kV/KVA) frr(Hz) R, (kQ) Ci(pF) Cy(uF)
550/2200 50 2 500 2.12

¥ B 7 &1 %L (Expanded uncertainty): U=2.4pC, (k=2).
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MRAFAEE A X0 F (R K)

Measurement of Dielectric Dissipation Factor and Capacitance (Type Test)

X35 B #0/Date:  2017-03-06

=11.0C, RH=41%, P=101.8kPa

KA 244, 0KV, 72, SKVTF #ATAVEBACA S Ao R FRF. SR 444, 0kV, 72 SkVEL/E Ftand kb
0. 4%, RIF &R, 0kVIE S £72. SKVEF, tan d R AAIMAEA0. 1%, BAFMEL: 250pF ~ 270pF,

The dielectric dissipation factor and capacitance are measured on 44.0kV and 72.5kV. The allowed tans is 0.4% on all test
voltages. When the test voltage raises from 44.0kV to 72.5kV, the increase of tan§ must be less tan 0.1%. Cx :250pF~270pF.

A7 A4, 22C,=50. 12pF,
Standard capacitor Cy=50.12pF.

RE LR
Voltage applied
R kv Cx tand Atand
Specimen No. F % %
P R FACE ; ° :
Expected voltage | Measured voltage
44.0 442 268.6 0.331 /
1
72.5 72.8 268.8 0.333 0

AERRBILE, A4k,
The result met test standard and the technical specifications.

DLCZP170064J-003
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B3R A% ] (R X))

Partial Discharge Measurement (Type Test)

R Rl E R E LKL (AC)
(Circuit diagram of partial discharge measurement, AC)

Rp

TT
Ci1

Cz

TO

CD

MI

TT--- L 37 iK.5% % /= 3 (PF transformer)
R,---& 47 @ [ (Protection resistance)
Cy-—- i /B4 & 2 (H.V arm capacitor)
Cy-1&/EAF &, 25 (L.V arm capacitor)
CD---4%4-# % (Coupling device)
TO---iX = (Test object)

VM- F @, /E & (Voltmeter)

G---7 iR A% %5 (Step voltage generator)

MI---/&3 7 3]4X (Measuring instrument)

ISP k& 22 A%

(Main parameters of testing equipment)

U/S(kV/KVA) f1(Hz)

Ry(kQ)

Ci(pF)

550/2200 50

2

500

¥ e 74 & J% (Expanded uncertainty): U=2.4pC, (k=2).
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R 2R 2 (B X)

Partial Discharge Measurement (Type Test)

K32 B /Date:  2017-03-06

t=8.5C, RH=64%, P=101.9kPa

I T R SpCARAL B s @b AT, HFF A <2.5pC.
Step voltage generator: 5pC. Background noise < 2.5pC.
A, /R A 155KV, 44 Imin, f£72.5kV. 63.0kVA=46.0kV 4y R)& & /& T #4753 0 a8, X454

E72.5kV. 63.0kVA246.0kV T 5& KA 4 SpC.
The applied voltage is 155kV for I min. Partial discharge is measured on 72.5kV, 63.0kV and 46.0kV. and allowed partial

discharge is 5pC max..
M5 02 FiwE 4t By BAd,
AR Voltage applied Duration Partial discharge

Specimen No. ;
kV min pC
733 5 <3.7

1 63.5 5 <3.6

46.1 5 <3.6

A SATEMREIE,, Ak,
The result met test standard and the technical specifications.

S

= |
—hngw o
- 2

PDZP170064J-002
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TR Z 8RR (B X))
Wet Power-frequency Voltage Withstand Test (Type Test)

IR R IR iR 45

(Diagram of power frequency voltage circuit)

AT TF Re

AT——F /% 35 (Regulator)

R,——1& 47 & [ (Protection resistance)
CT——W, % E &% % (Current transformer)
TT——X 37 1X5% % /& & (PF transformer)
TO——iX d=(Test object)

A——, A & (Current meter)
Ci—— @ /& AF & % (H.V arm capacitance)
C,——A&R/E4f 4, Z(L.V arm capacitance)

V,——44 5 & /& & (Voltmeter)

OSC——4k F 7 i % (Oscilloscope)
WA AT R IR £ 2 A4

(Main parameters of testing equipment)

U/S(KV/KVA) frr(Hz) R,(kQ) C.(pF) C,(1F)

2250/2250 50 30 300 3.0

A & A ) 5 FZ (Expanded uncertainty): U<2%, (k=2).
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TR AT B R (R X))
Wet Power-frequency Voltage Withstand Test (Type Test)

K32 B J/Date: 2017-03-06

t=8.5C, RH=64%, P=101.9kPa

TR e =9.4C,  FEI MK L F/Conductivity of water 6= 105.1uS/cm

F# 3 /Precipitation rate: 7K-F- 2% 4 /Horizontal component is 1.2mm/min, & # 2% % /vertical component is
1.2mm/min.

#L5E Al /Specifications: 155kV. 4, B4 JE % 4%/Correction coefficient K= 1.016
% JLi% #.ha b, R4 2 R4 e b, JEAR A i 1) ;
oo 265 sk
oy Expected voltage value | Measured voltage Duration Tersl
No. Result
kv kv s
AA%
5 .
1 15 157.7 €0 No flashover
AEAL / / 60 AR %%
Specifications No flashover

HERIBRBIE, Sk,

The result met test standard and the technical specifications.

PFVZP170064J-002
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THRAZ W /ERE (R X)

Wet Power-frequency Voltage Withstand Test (Type Test)

PFVZP170064]-003
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TRk FatgdEiRE (BX)
Dry Lightning Impulse Voltage Withstand Test (Type Test)

FERERTELR

(Diagram of impulse voltage circuit)

| IG |
| —
1 s | m
| ! R
' :
| —_—t
o — I:I | I:] Ci—
: R: | TO
! I
’ | C._—
| | e
: | DIVNIS
1 |
| t
e e s =1 —3
C W R A % £ 8 20(IG capacitance)
Ry——% 3k ¥ [ (front resistance)
R——i& J&, %, il (Tail resistance)
R——F8 /&, & fiL(Damping resistance)
S——u & & K 3K By (Sphere gap)
C, o EAT &, 25 (H.V arm capacitance)
C, /A4 4 (L. V arm capacitance)
TO X 5o (Test object)
DIVMS——3% 5 79 & @ /& 7] % % 4t (Impulse voltage measuring systems)
RIE AT R R £ A4
(Main parameters of testing equipment)
U(kVv) C(uF) R{(L2) R(€2) Ci(pF) Cy(uF)
2400 0.09 490 715 300 0.9

o B A # % % (Expanded uncertainty): U<2%, (k=2).
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T Tz /ERE (X))
Dry Lightning Impulse Voltage Withstand Test (Type Test)
X34 B H#/Date:  2017-03-06
t=8.5C, RH=64%, P=101.9kPa
HLE AL /Specifications: 325kV. ¥, /B 42 IE % 4t/Correction coefficient K= 0.987
% [RX 3 B LK =1.000
Choosing K=1.000 during test
S % 736 A0 1, [BAL , .
e BT i f n;a P T FE AR
Specimen No. Polarity and wave gkvpp Times Result
! , ARk 3262 ~335.3 5 No flashover, No
Positive polarity full wave
puncture
= R N R4 <
2
AL AL TE AR A 325 5 Ny A
Specifications Positive polarity full wave Flashover less than
2 shots
No puncture
B AL 23k . RAS, iy
1 . . 325.3 1 No flashover, No
Negative polarity full wave
puncture
R S E T
ML R Ak Bl
G ; ; 325 1 No flashover or No
Specifications | Negative polarity full wave
puncture
B AR AR R AR%. REF
1 Negative polarity chopped 367.2 ~ 368.5 5 No flashover, No
wave puncture
WA AR A RREASBRET
Specifications Negative polarity chopped 375 5 No flashover or No
wave puncture
AL AN A%, REF
I AT 325.3 ~ 335.6 14 No flashover, No
Negative polarity full wave
puncture
LV R T
HLRAL R ARMEA K 325 14 I*ljr};lli?1 ML%E
Specifications | Negative polarity full wave o tlashover or No
puncture

HERBIRIBILE, 446,
The result met test standard and the technical specifications.
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Fog & T w/ERE (2X)

Dry Lightning Impulse Voltage Withstand Test (Type Test)

IPVZP170064]-001
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&b & TRE AR (2 X)

Dry Lightning Impulse Voltage Withstand Test (Type Test)

#2717 % B /Typical oscillogram

IPVBT170064J-001

)
[Upk: 3ATA2RVTL: 260 ueTe . 356 w0 . 000

IPVBT170064J-003

IPVBT170064J-002

IPVBT170064]-004
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BARE (2 X)
Temperature Rise Test (Type Test)

X442 B B/Date:  2017-03-07

% BB A S dB
Measured data of temperature-rise tests

No. Measuring position K K
1 47| 4iF— A 4£/One meter from the copper line 15.0 /
2 4£ 45 3% F/The connecting terminal 18.8 <75
3 [8) £ i#% 4% /The fixed connection 19.3 <75
4 [E) € i£4%/The fixed connection 19.0 <75
5 4248 78 /The wiring cap 18.1 /
6 ih A/ The oil pillow 13.9 /
7 7 Z/The flange 13.1 /
8 FEARNZAF /The silicon rubber 3.8 /
9 ## 244/The flange 27.0 /
10 #24F/The screw nut 46.3 <70
11 J&#/The bottom board 48.2 <75
12 [E] & i£4%/The fixed connection 53.1 <75
13 4£4£53% T /The connecting terminal 53.4 <75
14 473k — A 4L /One meter from the copper line 50.1 /
15 % JE %570 /The transformer oil 61.2 58~62

HIREAH12.5C, #A0wiF1000A.
Ambient air temperature: 12.5°C. The current is 1000A.

R EHML T R A LBAFRZAFEA.
Measuring position Numbers and measuring position of the thermo cell see diagram.
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Temperature Rise Test (Type Test)

BA R (R X)

R4 & 7 % B /Measuring position diagram

BAANELTFTER
( Measuring position diagram of the temperature-rise test )
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@A (B X)
Temperature Rise Test (Type Test)

B AKIE 254K Photograph 1




A e No. 170064]
XIHARI | ©E® &

TeSt Repo I"t Page 32 of 55

IR WA R R (B X)

Verification of Thermal Short-time Current Withstand (Type Test)

1RIEGB/T4109-2008 5, 8.8 & 498, £E &1 09 fEA A T X+ L2, Lo R FIRaG R LB E0, FA2iL180C,
IJ 1}\-76 & faE'a‘E'j- x.] l,,*‘l’zfi‘fﬁ {)‘e‘;.u.ﬂ'j_ [E. nﬁ,‘ﬁf"ﬂ. hJR. qf{\.-]‘b;‘ J(E.‘?'i

According to GB/T4109-2008, the ability of the bushing to withstand value I, can be demonstrated by the following

calculation, if 0;does not exceed 180 C the bushing shall be considered to be able to withstand value of I,
00+ ax Ty *ty/(S*Sc)

X ¥ /Where: 074k 69 5z #52 & /the final temperature of the conductor, ‘C

0p—A2 FRBLIR JE40°C T 4K 1,15 415 47 8f 69 54K 2 /£ /the temperature of the conductor under continuous
operation with Ir at an ambient temperature of 40°C, C;

a— 4R A /for copper is 0.8 (K/s)/(kA/em®)’;

L —4F ML 49 242 0F & 7L the standard value of current as specified, kA;

ty, — AR AL AT 0 &, 7069 3 45 81 18] /the rate duration as specified, s;

S—5 1481 j7 44 ¥ 4% da #2/the total cross-section in square centimeters corresponding to I,, cm?;

Se—M F it H- Sk 2 4 5 2 A% 0 #2/the equivalent cross-section in square centimeters taking account

of skin effect, cm®.
S=12.56cm’;
S=10.27cm’;
0, (max) =64 C;
I, =25kA;
ty, =25;
0,~64+0.8x25%x2+ (12.56x10.27) =71.8(C):
B #40,<180°C, FAfvAadnd & a2 X35 0K,

The thermal short-time current withstand test can be omitted.
E: VALt AE Y A PR AR,
Note: the above calculation is provided by customer.




XIHARI | BE®RS

Test Report

No. 170064])

Page 33 of 55

A N R (X))

Cantilever Load Withstand Test (Type Test)

X584 B #/Date:  2017-03-08

KIEIT £F A3 L0.20MPa (R/E) $)SFAMR. £% 754 M £0.20MPa (K& ) 9SF 24K,

The pressure of SF;; is 0.20MPa.

T FRA FRERE, HESEOSTTSYh, &AM EHE3000N % 5H3300N.

e g #he f 47 ikt i) o s
Wb g Load applied Duration HRRA

No. Result

N s

EIE
l 30k 60 No damage
AR ¥ SEVEZN
Specifications 4300 - No damage

FFEARRRBIE, o4,
The result met test standard and the technical specifications.

= ; ﬁt £

e ';i" ‘_,T'I'Ilr\f\.r._:'?;,. ';-’—‘-— "&'E
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SRR
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B G A ikgs (LX)

Cantilever Load Withstand Test (Type Test)
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ARARSEE S 0 R B F (B A6 5K

Measurement of Dielectric Dissipation Factor and Capacitance (After Cantilever Load Withstand Test)

ATRACE S Ao & 2T 0 F L4 E

( Circuit diagram of measurement of dielectric dissipation factor and capacitance )

Rp
==y
l

[
T

O—

j

T

TT--- L 313X36 & /& %5 (PF transformer)
R,---#& 3 @& [ (Protection resistance)
C--- B4 ¥, 2 (H.V arm capacitance)
C,y-—-1%E 4T ¥, % (L.V arm capacitance)
Cy---##fk &, 22 25 (Standard capacitor)
TO---1X.d2(Test object)
VM---4k 5 4L (Voltmeter)

Bridge---# & ¥ 4 (Bridge)

KE AT R £ 2 A
(Main parameters of testing equipment)
U/S(kV/kVA) fri(Hz) R, (k) C,(pF) C,(uF)
550/2200 50 2 500 2.12

4 B 7 #) 3¢ i (Expanded uncertainty): U=2.4pC, (k=2).
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NRAFE A 0 E N F (B R AT0 %K)

Measurement of Dielectric Dissipation Factor and Capacitance (After Cantilever Load Withstand Test)

X328 Hi/Date:  2017-03-06

t=9.0C, RH=40%, P=102.6kPa

AR A 444, 0KV, 72, SKVTF #ATARARFC A Sk Ao b 20 F. 2K 4£44. 0KV, 72. SKVEL/E Ftan d B A4E
0. 4%, R & /B4, 0kVIR S £72. SkVEF, tan d RAAIAAA0. 1%, ©AEFMIAL: 250pF ~ 270pF,

The dielectric dissipation factor and capacitance are measured on 44.0kV and 72.5kV. The allowed tan$ is 0.4% on all test
voltages. When the test voltage raises from 44.0kV to 72.5kV, the increase of tand must be less tan 0.1%. Cx :250pF~270pF.

AR 8 2 Cy=50. 12pF.
Standard capacitor Cy=50.12pF.

AF LR
_ Voltage applied

o5 KV Cx tand Atand

Specimen No. F % %

’ EHOE | RARLE P ; ;

Expected voltage | Measured voltage
44.0 44.6 263.6 0.334 /
1

72.5 723 268.6 0.332 0.002

AR, 445,
The result met test standard and the technical specifications.

DLCZP170064J-004
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IHRF a2 & ERIE (B A% X E)
Dry Power-frequency Voltage Withstand Test (After Cantilever Load Withstand Test)

IR R EIELA
(Diagram of power frequency voltage circuit)

AT T Re

®

A /\

Ca___ (\@ 050

: sl

AT——if] /& 25 (Regulator)

R,——1& 3" & . (Protection resistance)
CT——%, i Z &% 25 (Current transformer)
TT—— X 574K 34 & JE 35 (PF transformer)
TO——iX.&(Test object)

A——, % 4 (Current meter)

C; w AT & Z(H.V arm capacitance)
G, R/EAT & 22(L.V arm capacitance)

V,——4£F % JE & (Voltmeter)
OSC——4% 5 7 I& % (Oscilloscope)

I FT A& 2 4%

(Main parameters of testing equipment)

U/S(kV/kVA) fri(Hz) R, (k) Ci(pF)

Co(uF)

2250/2250 50 30 300

3.0

A AR #  JZ (Expanded uncertainty): U<2%, (k=2).




xl HARI 1& Eﬁ ?ﬁ %‘ No. 170064J

Test Report Page 38 of 55

TIF i R R (B A 2 RS
Dry Power-frequency Voltage Withstand Test (After Cantilever Load Withstand Test)

K B Ji/Date:  2017-03-07

t=8.0'C, RH=66%, P=102.1kPa

#LE Al /Specifications: 155kV. #, R4 IE £ 4¢/Correction coefficient K= 1.000
: 1% Fe Ao R % [ A8 o @, JE T B <
ey L% # e 0, EARL 5 [ 3640 &, JE AR ﬁx#ﬁl SR
Expected voltage value [ Measured voltage Duration
No. Result
kv kV s
AR%
1 155 156.0 60 No flashover
HLZARL / / 60 RS SARES
Specifications No flashover

FEBERBME, 445,

The result met test standard and the technical specifications.

PFVZP170064J-003
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F13RA R E (A AT w KRR )

Partial Discharge Measurement (After Cantilever Load Withstand Test)

Braxh F o F L85 H (AC)

(Circuit diagram of partial discharge measurement, AC)

Rp

TT

G == G @ J: TO

CD MI
Cz

TT--- T 374X 34 % /& &5 (PF transformer)

R,---1% 47 & [ (Protect resistor)

Cy--- /&4 & 22 (H.V arm capacitor)

Cy---1%/E4] & 25(L.V arm capacitor)

CD---#%4 % % (Coupling device)

TO---3X d=(Test object)

VM---4% F %, JE & (Voltmeter)

G---77 A% ME 3 (Step voltage generator)

MI--- /) % 1 3 4% (Measuring instrument)

KIRFT R 2 A4
(Main parameters of testing equipment)
U/S(kV/KVA) frr(Hz) Ry(kQ) Ci(pF) C,(uF)
550/2200 50 2 500 2.12

& e R #) 5 JZ (Expanded uncertainty): U=2.4pC, (k=2).
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3R F (BAF RATAT 2K E)
Partial Discharge Measurement (After Cantilever Load Withstand Test)

X534 B #i/Date:  2017-03-07

t=8.0C, RH=66%, P=102.1kPa

KIS AR SpCHUf st m s b A4, 5d4 <2.5pC.
Step voltage generator: 5pC. Background noise < 2.5pC.
Ao /B A 155KV, 44 Imin, f£72.5kV. 63.0kVA=46.0kV g3 F & /& F #4755, BK6534d

¥72.5kV. 63.0kV#F246.0kV T ik XA 4 5pC.
The applied voltage is 155kV for 1 min. Partial discharge is measured on 72.5kV, 63.0kV and 46.0kV. and allowed partial

discharge is 5pC max..
s FHe WA et B
i Voltage applied Duration Partial discharge

Specimen No. ;
kV min pC
72.3 5 <3.8

1 63.2 5 <3.6

46.4 5 <3.6

HEABARIBIR, A4k,

The result met test standard and the technical specifications.

PDZP170064J-003
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NRARAEE Ao & ZEF N F (B A ATaT 2 K0 E)
Measurement of Dielectric Dissipation Factor and Capacitance (After Cantilever Load Withstand Test)

ARARFEE S5 Ao b 25 F 0 F K54

( Circuit diagram of measurement of dielectric dissipation factor and capacitance )

l
=

TT--- T 511X 3% % /& & (PF transformer)
R,---1% 4 & [ (Protection resistance)
C - /& 47 4, 7 (H.V arm capacitance)
Co——-1&/E AT & 25(L.V arm capacitance)
Cyn-—-47 /42 & 2% 25 (Standard capacitor)
TO---3X.d2(Test object)

VM---££ 5 3] 54 (Voltmeter)

Bridge---#] % 477 (Bridge)

AT R 2 A4
(Main parameters of testing equipment)
U/S(kV/kVA) fri(Hz) R, (kQ) C,(pF) C,(uF)
550/2200 50 2 500 2.12

A B 34 % JE (Expanded uncertainty): U=2.4pC, (k=2).
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Measurement of Dielectric Dissipation Factor and Capacitance (After Cantilever Load Withstand Test)
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X3 8 Hi/Date:  2017-03-07

t=8.0C, RH=66%, P=102.1kPa

RIEH A AE44. 0kV, 72, SKVTF BATARARAC R S Ao 20 F. 2K 4244, 0kV, 72, SkVEL/E Ftand R AL A
0.4%, RFd/ERLL 0kVIEZ E72. 5kVEF, tand A AFHMAA0. 1%, wAFMAME: 250pF ~ 270pF.

The dielectric dissipation factor and capacitance are measured on 44.0kV and 72.5kV. The allowed tand is 0.4% on all test
voltages. When the test voltage raises from 44.0kV to 72.5kV, the increase of tans must be less tan 0.1%. Cx :250pF~270pF.

A7/ 4 22Cy=50. 12pF,
Standard capacitor Cy=50.12pF.

MERE
Voltage applied

MBS KV Cx tand Atand

Specimen No. F % Ly

b BARGE | FAGA ; : :

Expected voltage | Measured voltage
44.0 44.7 268.5 0.335 /
1

72.5 72.8 268.5 0.337 0.002

I IRARAEIE, S5,
The result met test standard and the technical specifications.

DLCZP170064J-005
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KBS RIE (R RATH LKL )

Tests of Tap Insulation (After Cantilever Load Withstand Test)

XA B Jf/Date:  2017-03-07

| 2f 3t /& X34/ The ground pressure test

P=102.1kPa t=8.0C RH=66%

T FHLE I8k ut i o
Tt ; G -;'.- %l % : ; -
H—‘_’"'h ! Voltage applied Duration ok
Specimen No. g ; Result
kV min
ARG, REF
1 3 1 No flashover. No
puncture
ALFEAL 3 | AR REF
Specifications No flashover or puncture

FFAAEIARIBILE, A4,
The result meets test standard and the technical specifications.

2 A~ ARAeE 4k Ao b 28 2] /Measurement of dielectric dissipation factor and capacitance

2.1 X35 %K /The test requirement

WA IKVEE T H#ATNFARACE A LR FNFE, ZRandRRMAS5%, ©EF <5000pF, s > 1000M
Q.

Measure the dielectril loss factor and capacitance under the test voltage of 1kV. tand < 5%. Cx < 5000pF. grounding insulation
2 1000MQ.

2.2 3545 R /The test result

ok
i Voniiid:};;ied Cx tand
Specimen No. 8¢ app pF %
kV
' ! 153.3 0.583
HLEAL
Specifications ! <5000 <5

A IARIEILE, A4k,
The result meets test standard and the technical specifications.
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Tests of Tap Insulation (After Cantilever Load Withstand Test)
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KA KRS MAFRINBEET 00 B RB(B A A A% A
Tightness Test on Liquid-filled, Compound-filled and Liquid-insulated Bushings
(After Cantilever Load Withstand Test)

X35 B H/Date:  2017-03-08

; % A0 /B )AL T IR R .
4 : sk
S ;}t?mf:l—;o The pressure value Duration Test temperature #R J’ﬁt}[‘
pe ' MPa h C e
k. AT
L 2 12 B No leakage, no damage
Bl Al S BL iR S AR SR
Specifications 0.20 12 a No leakage or damage

A REAE, 544,
The result met test standard and the technical specifications.

KA AR FI AR
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i 2 A LA B R B 6 F R (B AT R R E)
Tightness Test at the Flange or Other Fixing Device (After Cantilever Load Withstand Test)

X84 B #/Date:  2017-03-08

v o paim #edo R Sl F 4 g 19) o s
Hauths The pressure value Duration AF BRI
No. ; Result
MPa min
1 0.25 = No leakage, no damage
HLEAL 0.25 15 R SRIHIE BN
Specifications ' No leakage or damage

FEARRBEAE, &,

The result met test standard and the technical specifications.
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S EF R TS (BF {HAE KB )
Visual Inspection and Dimensional Check (After Cantilever Load Withstand Test)

32 8 #/Date:  2017-03-07

KB RM AL, £FRTHEMXEK, £FHRKEA1892mm, #H2 (1892+10) mm; b ¥ ik KA H
890mm, i#H& (890+5) mm; /REIEH H3113mm, #H2 >2250mm. MALIRBILE, A4,

The outside surface has no vice, the dimension of bushing conforms to the drawing. the total length is 1892mm, met the
requirement of ( 1892+10) mm. the length of oil side is 890mm, met the requirement of (89045 ) mm. creepage distance
is 3113mm. met the requirement of more than 2250mm. The result met test standard and the technical specifications.
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TR TR A BRI G A 09 FHRIEE X)
Tightness Test on Liquid-filled, Compound-filled and Liquid-insulated Bushings (Type Test)

X358 B #/Date:  2017-03-08

. i #o o B A1 Rl oY 4 :
o %5 . oK
#'.’ kil The pressure value Duration Test temperature HBRA
Specimen No. h C Result
R, KPR
l 12 i No leakage, no damage
AL 12 75 A RL i iff AR R
Specifications No leakage or damage

FEBRBENL, 44,

The result met test standard and the technical specifications.

iR AR
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RT#E (RAX)
Dimensional Check (Type Test)

REE B #/Date:  2017-03-06

MBI @ TG, £ERTHEMAERK, £FHARKLA1892mm, #2 (1892+10) mm; ¥ isK/HEH
890mm, . (890+5) mm; /RWIEH H3113mm, 52 >2250mm, FAAIMIRIBM L, A44.

The outside surface has no vice, the dimension of bushing conforms to the drawing. the total length is 1892mm, met the
requirement of ( 1892+10) mm. the length of oil side is 890mm, met the requirement of ( 890+5) mm. creepage distance
is 3113mm. met the requirement of more than 2250mm.The result met test standard and the technical specifications.
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B3R A ) & (R X))

Partial Discharge Measurement (Type Test)

AR R F KA (AC)
(Circuit diagram of partial discharge measurement, AC)

Rp

| I _1

TT :

3 e G@ J: TO

CD ﬂq MI

TT--- T 513X 3% % /& % (PF transformer)
R,---1& 4”& [ (Protection resistance)
Ci—- & /E47 © 25 (H.V arm capacitor)
Cy--1&/E A &, 25(L.V arm capacitor)
CD---4%4-% 7 (Coupling device)
TO---iX.5%(Test object)

VM---4 5 ¥, /& & (Voltmeter)

G---77 I ALAE 35 (Step voltage generator)

MI---5 3% 3 # 4 (Measuring instrument)

WA R k& £ 2 A%
(Main parameters of testing equipment)
U/S(kV/KVA) fir(Hz) R,(kQ) C\(pF) C,(uF)
550/2200 50 2 500 212

¥ e R # & (Expanded uncertainty): U=2.4pC, (k=2).
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B3R w2 (R X))
Partial Discharge Measurement (Type Test)

X35 B #/Date:  2017-03-07

t=8.0C, RH=66%, P=102.1kPa

KIWT A SpCA AL st w3 i ATARAE, % 4 <2.5pC.
Step voltage generator: 5SpC. Background noise <2.5pC.

o E A 155kV, 4 1min, £72.5kV. 63.0kVA=46.0kV 6y Rl /& T itk 47 B3k el ¥, 2R 983K E
#72.5kV. 63.0kVA=46.0kV T 3k A4 A4 SpC.
The applied voltage is 155kV for 1 min. Partial discharge is measured on 72.5kV, 63.0kV and 46.0kV. and allowed partial
discharge is 5pC max..

Mot FHQE F 4k g 8] A
Ted Voltage applied Duration Partial discharge
Specimen No. KV :
min pC
72.7 5 <39
1 63.6 5 <3.7
44.2 5 3.7

FFEAEIARIBIE, 446,
The result met test standard and the technical specifications.

PDZP170064J-004
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NRARFEE Ao X FnF (R K)

Measurement of Dielectric Dissipation Factor and Capacitance (Type Test)

X3 8 Hi/Date:  2017-03-07

t=8.5C, RH=64%, P=101.9kPa

R A 4244, 0kV. 72, SKVTF @ ATARARAE B A 2l . 2K 4244, 0kV, 72. 5kVd/E Ftand % K{AH
0.4%, #IFd/EA44, 0kVIE 3 £72. SkVEF, tand KK AFHAEA0. 1%, wAEFMAAA: 250pF ~ 270pF.

The dielectric dissipation factor and capacitance are measured on 44.0kV and 72.5kV. The allowed tan$ is 0.4% on all test
voltages. When the test voltage raises from 44.0kV to 72.5kV, the increase of tand must be less tan 0.1%. Cx :250pF~270pF.

A7 & 0 =50. 12pF,
Standard capacitor C=50.12pF.

RER/E
) Voltage applied

M85 KV Cx tand Atand

Specimen No. F % %

: R AR P :

Expected voltage | Measured voltage
44.0 44.8 268.7 0.335 /
1

72.5 72.7 268.7 0.333 0.002

FERIEARBENE, 44,
The result met test standard and the technical specifications.

DLCZP170064J-006
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Appendix

1 #hiAdg iR dw B 45 /Drawing
0SM.132.321.1
2 145 B} / Photographs

D)
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