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Measurements of Lightning Surge upon Transformer in Substation e

The insulation level of power equipment in a substation is determined by the over-voltage
caused by lightning surge.

Recently, together with the improvement in performance of zinc oxide lightning
arrestors and accuracy of lightning surge transient analysis by EMTP(Electro-Magnetic
Transients Program), it has been studied to reduce the insulation level of power equipment.

In response to these circumstances, lightning surge observation device with an
oil-immersed potential divider exclusive to the transformer, has been developed, to make up
a measurement system which can measure the internal voltage of transformer windings. These
test units were installed in Fukuno Substation of Chubu Electric power Co., Inc. to measure
the voltage distribution produced when far/near lightning surge, indirect lightning surge and
multiple lightning surge come into the transformer. During this testing term, 33 lightning surges
were measured. The results of these measurements produced many useful pieces of which will
contribute to the study of the behavior and phenomenon of lightning surges, an assesment of
compatibility with EMTP analysis and improvement in accuracy of such analysis, and assist
the determination of the optimum insulation design of transformer.
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Fig. 1/Schematic description of the lightning surge observasion

# | PERE AR ST BHHEATRR
PHERAEN2 ¥ 2 ETHWER S 15



ﬁzfﬁf%tﬁ¢ﬁ&%#bméohmmiﬁﬁ
T 2 4 6 H ISl ) bR BT %ﬂﬂ:ﬁaL‘_ng
TIBWDES— 2 EL T3, Fiwxld, HH—
VRN L E S R T A, B S IS HIER OB
DWTHET 5,

0 BY—IBADHS

BT IZET — PO MEX AR T, BRSNS
—VORARMRE LTI,
(1) 6 #hil
PRZEHBRRIC L AHEWL o~ RB L, Bl
L o
(2) WP
BRIE I RZE R~ D TG £ - TEIBE0 G
WERTBH, CNHNT — 7 h— > DMakRRIE A2

Fels/s mrnw e

T ‘F'&ﬂt%%

T"k\f ‘E'Zﬁﬁﬁﬂ
EZ{%S{'S "-':.l.r

X2 /{EHESPMXEREER

Fig. 2/Diagram of electric power system around the Fukuno substation

f .
N

@Eﬁ%
EY—
RS
75.25/6.75kV
X 3 /BB ZEEPTHERERE

Fig. 3/0ne-line diagram of the Fukuno substation

DA, gD 5
(3) FFuER
LEC2) DT AR RIS E S L WA T, BEFHY
2> TEHEIGICH—VEEDFRINS,
D3I 2NH b,

WHRRANDENFEL 2> TIRAT S,

3 BY—YHIRERERE

WY — VB, PEELN - HREEFAD
1 P A T AT IS B L 7o, R P 30 RS 2
WA AT 55, ZofBERBSEHNENTL, H
B ZWFENIKTH S, M2 I2HEFETAELOEES
R O] B R e

TRV A ERMIT, LR R 2 L L THGHK
RS TED, FIHREBEMZE2H L TEIMREENL
HUNCRBFEEI R KRBEETHENEESN TV 5,
F 72, AL R T Hafrh £ TIE154k VA AR & 7 —£%
BICHREN T WA

[% 3 12 WP 28 AT o HLAR RS I & R T,

TR T, TTRVE AR, 2 30 2Rk TH D,
H = CREM ML, 15 (L) MaolsEdgn, &
2 S8 QL) 2B LT3, A4k, Y — VBl
W, A Y T B o T R E A 2 L
Al (6750V) 23— T 7V —2% (0.05uF X 3 #1)
LT 5,

1
\

H

ST

B4 /EY—JEAEE
(3#8 60Hz 75250/6750V 10MVA)

Fig. 4/Lightning surge observation device

16

BB N0 2



4 BY—VRAIRE - A€V AT L

W — CBMEEE LS L e £ D Rk S
b

4.1 ZEsR

Zlrds 3, 340 60Hz 10MVA 75.25/6.75k VO HilE
hEsE AR D B e 2 o TR EIE M L2, 2
DL OB L, TRl R i & D, R
B, SRR, 7 TBBONHICENS S, RS, A
B—2E (Yy0) TLEEEGENHML Twad, 4B, |
PRI R TH B,

[% 4 (Zd v — DENET ORI, M5 (38R
R SNCBRIEME S 28T, BHEHGERE, &
JE AR O RS - O M2 UM E R385 2 2 4 Vi,
UtH# o 7885 A D e USRS, e Rize 5 N2 VA
5 o 7P 8 AT L D, AR — Z i A ah L
THlEH L7z, 1S, 2406 DETEE-T-9 8 WAl i
GO

BE
iR

{EIE
iR

o Wt
At
2

5/ ZEIRDERIBN CBEREE

Fig. 5/Structure of coils and measurement points of the voltage on the transformer
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Tab. 2/The specification of the measuring system
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