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AAzat A K (A X))

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

tRIEGB/T4109-2008 % 8.8 469458, £ #2169 it h A T Xt Hiz98, Jo R AR 69 R AR 0, FA2iE180°C,
WA A £ fedmt ] WAL, A48 & RAHT KT L 50K,

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 L.
9f=90+uxltl12x[th"’(stxse}

K #/Where: 04k &4 5k #&i8 /% /the final temperature of the conductor, C

Oo— £ BT L A0 C T 4K 1,148 4% 470 69 5482 & /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/cm?)?;

Ly —AFALALE 6% #4420 & i#U/the standard value of current as specified, kA:

ty, —AFAL LA 6 AT 0 2 769 3% 4 8 19) /the rate duration as specified, s;

S—H1A83E /i1 69 ¥4 0 £2/the total cross-section in square centimeters corresponding to I,, cm?;

Se—/A T3t JE ek AR 6 4 2% d A2 /the equivalent cross-section in square centimeters taking account

of skin effect, cm’.
S=19.625¢m’;
S.=13.86cm’;
0y (max) =93 C;
[ =37.5KA;
Ly =2s;
0=93+0.8x37.5%x2+ (19.625x13.86) =101.27(C);
B A0,<180°C, FArvA#sant b a2 K3 4.
The thermal short-time current withstand test can be omitted.
E: 2 bt JLid A2 d g P 4R,
Note: the above calculation is provided by customer.
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B AR (X))
Cantilever Load Withstand Test (Type Test)
X3 B fi/Date:  2017-03-11

@ F ARt FRERE, HESBOSTFHYh, &7 EEEE4000N 82 4 5000N.

RSB 5 MR L0.20MPa (RUE ) #9SFARAR. £ 54 M 00.20MPa ( /R ) 69SF Ak,
The pressure of SF4 is 0.20MPa.

— #ehm 5 47 kot i) .

LR A i su Ak
ot Load applied Duration A SR

No. Result

N ]

PEUES
1 5000 60 No damage
AEAL PN SEEN
Specifications 2000 60 No damage

AR E, o4,
The result met test standard and the technical specifications.
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A AR (RX)

Cantilever Load Withstand Test (Type Test)
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MR KA a RN E (B R it < K5 E)
Measurement of Dielectric Dissipation Factor and Capacitance (After Cantilever Load Withstand Test)

ARABALE # Ao & 5 TR FHSLE

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

Rp

TT 5

|

|

i

5 .
Bridge |

I

TT--- L 51iX 3% % /& % (PF transformer)

R,---1% 47 & [ (Protection resistance)

C -~ /=4 & 2 (H.V arm capacitance)

Cy-—-1&/EAF ¥, 25(L.V arm capacitance)

Cy---474£ ¥ 2% 25 (Standard capacitor)

TO---iX.db (Test Ob} ect)

VM---2% 5 3 4 (Voltmeter)

Bridge---#] 3 41 #7(Bridge)

KER AT R L £ 244
(Main parameters of testing equipment)
U/S(kV/KVA) frr(Hz) Ry(kQ) Ci(pF) Cy(uF)
550/2200 50 2 500 2.12

I Fe A~ # 7 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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X34 B #/Date:  2017-03-13

t=8.5C, RH=64%, P=101.96kPa

KBS A 153KV, 252KV F HATAAARAC R ke b 20 F 0 &, ZK 153KV, 252kVidL/E Ftan d 5% K Ah 5 0. 4%,
BF @ EMISIKVILH Z252kVES, tan d S KALFHAL A0, 1%, ©AFMAAA: 390pF ~ 410pF,

The dielectric dissipation factor and capacitance are measured on 153kV and 252kV. The allowed tand is 0.4% on all test
voltages. When the test voltage raises from 153kV to 252KV, the increase of tan§ must be less tan 0.1%. Cx :390pF~4 10pF.

AR AL 2C=50. 12pF.
Standard capacitor Cy=50.12pF.

RF b /E
Voltage applied
P KV Cx tand Atand
Specimen No. - - pF % %
FL 7 W, R FH A
Expected voltage| Measured voltage
153 153.8 399.7 0.317 /
1
252 252.6 399.7 0317 0

HAAEIRBIE, 545,
The result met test standard and the technical specifications.

DLCZP170066]-005
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TIRF df % R KB (B AT AR R E)

Dry Power-frequency Voltage Withstand Test (After Cantilever Load Withstand Test)

TR R IR K
(Diagram of power frequency voltage circuit)

Re
o AT T
J o —
C
TO
@
- Coe @@
| s
AT——1/£ & (Regulator)

R,——1% 4" & [ (Protection resistance)

CT——®, 7L & % 35 (Current transformer)

TT—— T 374K 34 & /& 25 (PF transformer)

TO

X, dw(Test object)

A——1 37L& (Current meter)

C

G,

Vv,

OscC

w7 /E4F @ 2L (H.V arm capacitance)
&JE A %, 25 (L.V arm capacitance)
5 4 JE & (Voltmeter)

£k 5 7 8 23 (Oscilloscope)

R PT R IR & £ R 44

(Main parameters of testing equipment)

U/S(kV/KVA)

frr(Hz)

Ry(kQ)

Ci(pF)

Cy(nF)

2250/2250

50

30

300

3.0

A A # & L (Expanded uncertainty): U<2%, (k=2).
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TIATF @& RRE (B 0 Ao 2 KB )

Dry Power-frequency Voltage Withstand Test (After Cantilever Load Withstand Test)

X% B H/Date:  2017-03-13

t=11.5C, RH=71%;

#L5E AfL/Specifications: 505kV.

% IR 3 B JRK =1.000
Choosing K=1.000 during test

P=102.0Pa

d, /£ 4% iE % £X/Correction coefficient K= 0.998

T . P T .
Hanh s JLZ A L R4 % R 36 A0 &, JEAR Hx.ﬁfl*?] 2O
o N Expected voltage value | Measured voltage Duration Result
pecimen No. kv KV s
AR
1 505 508.1 60 No flashover
LA / / 60 ¥ ARES
Specifications No flashover

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

PFVZP170066J-004
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& Lo & R R R (S R AT KR E)

Dry Lightning Impulse Voltage Withstand Test (After Cantilever Load Withstand Test)

FEREREELR
(Diagram of impulse voltage circuit)
= — — = = = —— - 1
| 1G |
; —0_O——{ 1
| S Re |
: ! R
: |
| l C.—
& — | [ S
! R, | T
| |
! | I S
f | il I
| [ DIV'NIS
| |
| t
Lo i e o s e my S AR AT J =
C A F K A S E W Z(G capacitance)
R——# 3k % [ (front resistance)
R—— % /&, ¥, [ (Tail resistance)
R——F2 /& &, FiL(Damping resistance)
S—— & 5 KK P (Sphere gap)
C, i A4 9 2 (H.V arm capacitance)
G, &/E 4T 4, (L. V arm capacitance)
TO——1K du(Test object)
DIVMS——4£ 5 # & © /& 721 % & (Impulse voltage measuring systems)
REEAT R L& 22 A4
(Main parameters of testing equipment)
U(kV) C(uF) R{(€2) R(Q) Ci(pF) Cy(uF)
2400 0.09 220 770 300 0.9

¥ R 4 & S (Expanded uncertainty): U<2%, (k=2).
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0o & T o R R (R AR KR E)

Dry Lightning Impulse Voltage Withstand Test (After Cantilever Load Withstand Test)

X532 B Hi/Date:  2017-03-08
t=11.5C, RH=71%, P=102.0kPa
#HLE AL /Specifications: 1050k V. W, /B 4% JE £ 4%/Correction coefficient K= 0,997
% R IK I 8 FRK =1.000
Choosing K;=1.000 during test
5 FRas Ao d, & ”
Haths ML erted ook S Haaon
Specimen No. Polarity and wave "kvpp Times Result
. RI%. R&F
AL A A%
! RIS, 1049 ~ 1064 5 No flashover. No
Negative polarity full wave
puncture
- .: IA] 44 oY% -L-
A Rk i
: ; ; p 1050 5 No flashover or No
Specifications | Negative polarity full wave
puncture
P A RA%. REF
1 Negative polarity chopped 1196 ~ 1219 2 No flashover. No
wave puncture
S ecii:lt(;alions Negative polarity chopped 1175 2 Nocflashoverse N
P wave puncture
. RIA%. REF
B AP A A~
1 B g 1054 ~ 1063 2 No flashover. No
Negative polarity full wave
puncture
LR A S T
WA Ao ik s e
- 3 . : 1050 2 No flashover or No
Specifications | Negative polarity full wave
puncture

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




XIHARI | #®BE#RS -

Test Report Page 54 of T2

T @b & Far% 0 ERB(RH AR KB
Dry Lightning Impulse Voltage Withstand Test (After Cantilever Load Withstand Test)

IPVZP170066J-004
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G o & T R RIS (B AR KB
Dry Lightning Impulse Voltage Withstand Test (After Cantilever Load Withstand Test)

S22 7 % B /Typical oscillogram

IPVBT170066J-007

rp—— it sl

IPVBT170066J-009

IPVBT170066J-008
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B3 M E (BAF AR KRR )
Partial Discharge Measurement (After Cantilever Load Withstand Test)

By #iak &8 ) 434 B (AC)

(Circuit diagram of partial discharge measurement, AC)

Rp

1T .
o — c;@ J: TO

% CI MI
o L g

TT--- T 373X 3% & /& % (PF transformer)
R ---1% 47 & [ (Protect resistor)

Cy---in A4F & 25(H.V arm capacitor)
Co——-15&/E 4] & 25(L.V arm capacitor)
CD---4%42 ¥ (Coupling device)
TO---iX 5= (Test object)

VM---4£ 5 &, /& & (Voltmeter)
G---77 iR A% 4t %5 (Step voltage generator)

MI--- /53 AL 33 4% (Measuring instrument)

XIS FT R % 22 A58

(Main parameters of testing equipment)

U/S(kV/KVA) frr(Hz) R,(kQ) Ci(pF) Ca(uF)

550/2200 50 2 500 2.12

¥ S A 4 & (Expanded uncertainty): U=2.4pC, (k=2).




E‘z Bﬁ 4;& ﬂm:, No. 170066J]
x' HARI Test Report

Page 57 of 72

F#RAR M (B R AT &2 KR E)
Partial Discharge Measurement (After Cantilever Load Withstand Test)

X34 B #/Date:  2017-03-13

t=11.5C, RH=71%, P=102.0kPa

REEAT R SpCHUA BT =) 35 AR, %% <2.5pC.
Step voltage generator: 5pC. Background noise < 2.5pC.
T & EAS505kV, Fr4:Imin, £252kV. 220kVA=160kV 0§ b /& F #4780 b il ¥, 2K 6B d &

252kV. 220kVA=160kV T ik XA #4 5pC.
The applied voltage is 505kV for 1 min. Partial discharge is measured on 252kV, 220kV and 160kV. and allowed partial

discharge is 5pC max..

i3 o6 R Friuti R AK
S = : Voltage applied Duration Partial discharge
pecimen No. KV i oC
252.9 5 <39
1 220.6 5 <3.8
161.1 5 <37

AT S IR AL, A4k,
The result met test standard and the technical specifications.

PDZP170066J-010
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NRMAR Ao 0 X2 W F (B R AT ZXBE)

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

ANTRRACE Ao & 2 F 0T L8

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

Rp
s

o ()
T Bridge

L

TT--- T 37 3K3% % /& 35 (PF transformer)
R,---1% 47 d [ (Protection resistance)
Cy---i/E4f & 25(H.V arm capacitance)
Cy——-1&/EAT & 22(L.V arm capacitance)
Cy---#7 4L @, 2% %5 (Standard capacitor)
TO---iX.8=(Test object)

VM---42 5 3 F AL (Voltmeter)

Bridge---#] & @47 (Bridge)

KB PR R & 2254
(Main parameters of testing equipment)
U/S(kV/KVA) frr(Hz) R (kQ) Cy(pF) Cy(uF)
550/2200 50 2 500 2.12

¥ B 75 % JE (Expanded uncertainty): U=2.4pC, (k=2).
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A RARFEE o R ST E (BA 2 R

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

K32 8 i/Date:  2017-03-13

t=11.5C, RH=71%, P=102.0kPa

RIS B AE1S3KV. 252KV TF AT ARFE R 4 A b B F . FRA153KV. 252KV /EFtan © 5% K444 0. 4%,
R FWAEMISIKVILFH E252kVET, tand ALK A0. 1%, BT 390pF ~ 410pF,

The dielectric dissipation factor and capacitance are measured on 153kV and 252kV. The allowed tan$ is 0.4% on all test
voltages. When the test voltage raises from 153kV to 252kV, the increase of tans must be less tan 0.1%. Cx :390pF ~410pF.

AL 4L 5.Cy=50. 12pF.
Standard capacitor Cy=50.12pF.

MFRE
. ) Voltage applied

S5 KV Cx tand Atand

Specimen No. - F % %

FA R 32 4 b R P ° °

Expected voltage| Measured voltage
153 153.1 399.6 0317 /
1

252 252.6 399.6 0315 0.002

FHEATIRIBMR, A4,

The result met test standard and the technical specifications.

I
3
r

DLCZP170066J-006
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Fh ok R I (B R AT KB S

Tests of Tap Insulation (After Cantilever Load Withstand Test)

R34 B #/Date:  2017-03-13

1 2f 3t /& X 38/ The ground pressure test

P=102.0kPa t=11.5'C RH=71%

i s AW /E SE gt g
CXYe i WK FE S
: Voltage applied Duration
Specimen No. . Result
kV min
AR, REF
1 2 1 No flashover. No
puncture
AN . : RA%. AEF
Specifications No flashover or puncture

HAEIREE, 446,
The result meets test standard and the technical specifications.

2 IS ARAEE S fe o, 58 33 /Measurement of dielectric dissipation factor and capacitance

2.1 X522 /The test requirement

I ALKV @R T JATARARALE S e W B F R F, ZRKeandik KAEAH5%, B5F <S000pF, 3444 > 1000M
Q.
Measure the dielectril loss factor and capacitance under the test voltage of 3kV. tans < 5%, Cx < 5000pF. grounding insulation
= 1000MQ.

2.2 X554 £ /The test result

Specimen No. Reiass oD pF %
kV
] 3 797.0 0.590
i
i 3 <5000 <5
Specifications

FERIEAREIE, o445,
The result meets test standard and the technical specifications.
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Ak 46 5 R Ie (BAF R ATt % R IE )
Tests of Tap Insulation (After Cantilever Load Withstand Test)

TTIZP 170066J-004

TTIZP 170066J-005
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e TR A BRI L 6 BRI (B 7 4ot 5 KB
Tightness Test on Liquid-filled, Compound-filled and Liquid-insulated Bushings

(After Cantilever Load Withstand Test)

4ér Bl Ji/Date:  2017-03-13

Y s o #o A JE AL i at i KR L :
o b5 ; se ki
S ﬁ:‘i’mja;o The pressure value Duration Test temperature #-Resﬁ tﬂ‘
P ] MPa h C
I 0.20 12 75 ARl AR
No leakage, no damage
HLEAL 0.20 12 75 S RL i SR AR 3R
Specifications ! No leakage or damage

TFEATEARBIE, A4k,

The result met test standard and the technical specifications.
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ik 2 A A B) R R 49 F R (B A i A% iKIR )
Tightness Test at the Flange or Other Fixing Device (After Cantilever Load Withstand Test)

X352 B #A/Date:  2017-03-11

¥ 5 #e A JE A4t i) TR
Mty The pressure value Duration A SRR
No. . Result
MPa min
Rk, RAFHR
: 0:23 15 No leakage, no damage
HLEAL 025 15 A B A T AR AR
Specifications ' No leakage or damage

e IBRIBIE, Bik.

The result met test standard and the technical specifications.

§ b

.
2
|

B IR
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P E AR Tt ( BA AFTAT 2RI )
Visual Inspection and Dimensional Check (After Cantilever Load Withstand Test)

X34 A $/Date:  2017-03-13

RGP DAL, £FRTHGANABK, £FAKREHM02mm, H2 (4400£10) mm; b K E 5
1227mm, %A (1227£5) mm; REIEH AH790Imm, #2 > 7812mm. AR RBIT, Ak,
The outside surface has no vice, the dimension of bushing conforms to the drawing. the total length is 4402mm, met the
requirement of (4400410 ) mm. the length of oil side is 1227mm, met the requirement of ( 1227+5) mm. creepage
distance is 790 Imm. met the requirement of more than 7812mm.The result met test standard and the technical specifications.
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RN TR AT RN B IRE 69 F 4RI (R X)

Tightness Test on Liquid-filled, Compound-filled and Liquid-insulated Bushings (Type Test)

k32 B #/Date:  2017-03-13
A #6740 & F il A4kt i) XEeE I
g *j o i; The pressure value Duration Test temperature ;P'f'lzpsﬁ;)t
pecim 0. MPa h C €
1 0.50 12 75 AR, RIMIF
No leakage, no damage
AL TS EL i i 21, A5 3R
ST 0.20 12 75
Specifications No leakage or damage

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

KA AR




W W -'é: No. 170066J
XIHAR] | B2 #

Test Report Page 66 of 72

R+#E (AX)
Dimensional Check (Type Test)

34 B H/Date:  2017-03-08

WL AT RARFE, £5 RTEECANKBER, 55 KEH4402mm, #H2 (4400£10) mm; b P isKE b
1227mm, #H& (1227+5) mm; fRWFEH A 790Imm, 2 > 7812mm. ISR RIB LA, A4k,
The outside surface has no vice, the dimension of bushing conforms to the drawing. the total length is 4402mm, met the
requirement of (4400£10) mm. the length of oil side is 1227mm, met the requirement of ( 1227+5) mm. creepage
distance is 790 Imm. met the requirement of more than 7812mm.The result met test standard and the technical specifications.
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3R w2 (B X))

Partial Discharge Measurement (Type Test)

B3 R FL%E (AC)

(Circuit diagram of partial discharge measurement, AC)

Rp

T |

Gl == G @ % TO

CD MI

TT--- L374K 3 /& % (PF transformer)
R ---f% 47 42 [ (Protection resistance)
Cy--in /24T © 25 (H.V arm capacitor)
Cy-—- 1B & 25(L.V arm capacitor)
CD---4%4-3% ¥ (Coupling device)
TO---1X.5u(Test object)

VM---4 5 & /& & (Voltmeter)
G---7 A% AL &5 (Step voltage generator)

MI--- 5 AR 5 A (Measuring instrument)

KIS PT R 1k 2 A%

(Main parameters of testing equipment)

U/S(kV/kVA) fr(Hz) R,(kQ) C,(pF) C,(uF)

550/2200 50 2 500 2.12

" J R # % S (Expanded uncertainty): U=2.4pC, (k=2).
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Fy3RA% 8 (A X))

Partial Discharge Measurement (Type Test)

X342 B #/Date:  2017-03-13

=11.5'C, RH=71%, P=102.0kPa

RIS AR SpCHUE BT = 35 ATHOME, TR <2.5pC.
Step voltage generator: SpC. Background noise <2.5pC.
Ao /EAS05KV, #54; Imin, ££252kV. 220kVA=160kV iR F & /& F #4734 80 F, 2R84 0F

252kV. 220kV#A=160kV T 5k XAf 4 5pC.
The applied voltage is 505kV for I min. Partial discharge is measured on 252kV, 220kV and 160kV. and allowed partial

discharge is 5pC max..

Ho 2 %Y /E 4kt i) B3
s Voltage applied Duration Partial discharge
Specimen No. KV .
min pC
252.1 5 <3.8
1 2204 5 <3.7
160.3 5 <3.5

FEBRERBE, b4,

The result met test standard and the technical specifications.

PDZP170066J-013
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R ARAE R Aol 20 F (B X))

Measurement of Dielectric Dissipation Factor and Capacitance (Type Test)

AFARACE 48 Ao & R F 7 F K38 B

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

Rp

’—E

=
frs \
&)

L
TT--- 373K 5% & /& 25 (PF transformer)
R ---1#% 47 & [ (Protect resistor)
Cy--- i /EA4T & 32 (H.V arm capacitance)
Cy---1&/E 4] 4, %% (L.V arm capacitance)
Cy---#7fE 2 252 %5 (Standard capacitor)
TO---iX u(Test object)
VM---4£ F 3] 4% (Voltmeter)

Bridge---7] % 4.4 (Bridge)

[ PRV E o R 813

(Main parameters of testing equipment)

U/S(kV/KVA) fr(Hz) R, (kQ) Cy(pF) Cy(uF)

550/2200 50 2 500 2.12

4 & R & JZ (Expanded uncertainty): U=2.4pC, (k=2).
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NRARFE Ao 0 R F M E (B X)

Measurement of Dielectric Dissipation Factor and Capacitance (Type Test)

X534 B H/Date:  2017-03-13

=11.5C, RH=71%, P=102.0kPa

I A 153KV, 252KV F AT AAARAEB S Ao b TR F. 2K 153KV, 252kVdL/E F tan & J& KA 4 0. 4%,
RFQEMISIKVIL S Z252kVET, tan & RAAFHAAA0. 1%, ©EFMAAE: 390pF ~ 410pF,

The dielectric dissipation factor and capacitance are measured on 153kV and 252kV. The allowed tans is 0.4% on all test
voltages. When the test voltage raises from 153kV to 252kV, the increase of tand must be less tan 0.1%. Cx :390pF~410pF.

AR AR d, 25Cy=50. 12pF,
Standard capacitor Cy=50.12pF.

PR Y2
Voltage applied

Hobdh 5 KV Cx tand A tand

Specimen No. F % %

J Fi Ao R : 6 0 : ’ :

Expected voltage| Measured voltage
153 153.3 399.7 0.317 /
1

252 252.5 399.7 0.315 0.002

AR IRIBILE, B4,
The result met test standard and the technical specifications.

s > LT

DLCZP170066J-007
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