2005HE CHBMTIBS] siAa eI =2E 2005.7.18-20
ZAXCT IR JAHAT| FHE()

s,

&
="

Development of Controlled Switching Device for High Voltage Circuit Breakers |l

Kim Dong-Hyun, Kim Yeon-Poong, Lee Hyun-Doo, Lee Soo-Byeong, Kim Young-Sung
«Hyundai Heavy Industries Co,, Ltd.

Abstract - It is expected to reduce stresses to
components of high voltage circuit breaker and
transferred switching surge from power system by
applying controlled switching technique to high
voltage system. This technique has already been
applied to switch shunt reactor or capacitor bank in
advanced countries. In this paper, operating software
is installed in developed controlled switching device
and HMI (Human-machine Interface) is under
developing, In the future, this technique is expected to
contribute to S.A(Substation Automation).

1. M

gars] A+ Fol vk AAAK 7L W F
Uz, Al rge] gled o rieg HEFgoaH
EAAGNE AAE + v AFE 9 FF EHdx
Ealete] AAE HE HesleE, 88 B IF
Hau ek AdgA 715E, A ol HE]
Agg whd, AAls 2vr] A 2 gRE Aejr|&e
G R, AAAR zhhel o 4AHS) Ages
Agla ui{1] o] Y&, 49 FE olv] FEE 5
A1, FUe A+ 4EE dAlo] ok

74 9 ZtF AFERRAM R 7jHEA71E A Bl
gis) ddeki Jed[Z], 9% d3FAME shunt re
actor £ capacitor bank %3} Zo] Hl¥3] F2bsh=
agzlo] o} rlgs ALsha Yo

B oae My, el e §84€ 9587 9
8} EMTP Simulationg +38 ¥ Z3& vt 2
ga, Aozl #AA Aw Ad 2 2 ZAE AHsige
o HMI ¥ @ ¢igsiac gog &% 4%
AT Eokol] wis 7t

2 &

2.1 SYAEYE Doy

a9 1o} veh} gi%e], EMTP fxsid & ol¢
sled 345[kV] ®ol AE zdo] 34 9[MVAL A E
£ YT o wastsE HAE wosiych o] 2
HA Azl 2gd 2do] ohr] wlFe] Wzt A
Az Zrie HA @49 dold 4 ok B AF
oA 588% EMTP Simulation ¢ Z3e&, & =7
sloll M, BdA3te] {5 wE F3d AHAA 7iE
& HEHAHE AY F

3%, FUAEY AANA 28 HYs

=

o

Hl/ZEE] el

T2 - »t
Hhiwel,

H - -'.~v~»'
AP

5(kV] 2o A% wd

a9 L

o3 2¢) Uelhd 94zte 2E B HYE JEe
g zholo], Simulation A%WE ¥, M wzzolA Ay
AEE 2U¢E wl, AR} 71F =4 SAEE, £
YAG7NE Moz AN 4TS G+ A
k. BAYE AASD MHA 1E&e HEAS
734, 2P0l o2t 2AsE AHARNY 2= g
2t Zolst Azt A7GE Ao ALEE 9, A
BEHYEg 71528 g+ 15 B 2ns] EH uiolA
Eqjo] ojFo{AW AMHMA DA 2N 2 o, FY
g7 E 4Yd S A4 s A9 98 5 U0k

A A Aol 520[Q] A= FUAGINE
Agslsg a7dn gy, o MAMAE HAAEe
2 #AaA77 o] okl 71EF ZANAY AN
Ag 2Yo2A AEY AYAFER #38 AR
NEE HEAY] AP AaE

: I
e

(a) C(FUAE B

: B
S N ) LR

(b) £S(FYAT @)

i)
vup

B g 2

gy
fm A,

O

©) X (FYAE m) (d) O°(FYAG 11}

~ 1041 -



im ] 008 v O L] ol 1] M RE:]
SN ) (A I eCE (N8 CON ) YA TP A

(e) 0°(lH=o] #8) ) 45°(Z) A Ao A1)
13 2. EMTP simulation 23}

A o] 7ieE HE3e] HMA} ZA LGS WY
ol A7t ERHES EQAAES Acjgora =
AAZE AAT = Aoz Ay, o] 7es FHE
o Aevle 28/F%stel I stelet 7ok

22 JiHH0|7| 45 ME

39 300 UEht Q1= AsA0ls sesiole 7] A
gg1o0 o] Aoi7le] Aol Yne)Ee TP TF T

23YE AT TIPS APy T ZBAIF
3 s EEEE viEez AL (3], AAe]7]
7b BAE E Z2add A I AFEeA 535
4& gAs7] A3 4% A8 AT

a9 3. AsAer Ay

21+719) local control panel =& Aloj4e] €4 57
< ¥gHE ), AHNA} 5}7“ A s :r‘77'°i]*‘]
717 B3AY F ARE EY/FEY T FI3EH
A= °] AsAel71e] F2F FAHA Folu)
°]i A, HFHoR "6‘%% Q] YaMe
719} dAEY GeAE-E HAEIol 3, ol HWA
oz oglgo] Qo] B dFdAME, 18 49 ol A
HIZE FATIA AHAY A e A1EE A8
At

(]

i

(

i Oscilloscope
|

Powersupply

fi Tt T * -
it .
| J A 4
| " output
L . T o signal
e =t @ 0

open close

Input command

a9 4. A¥yE A

Power supply®} Function generator:: 3 AR
A7 71E HYE Ao FFPL =EES °|
f3lo] T2y 7“5ﬂlﬂl°17li ﬁ}—ri‘zb‘}%‘imﬂ,
Power supplyell 32§ wld&xa718 ALt AF
AL AMulAolr] gyl Arigo=n FAEH A
3E mol3gn)

ARL F 471 %ol disiA AAEAT reactor
23} 2ol A$-e} capacitor 3t £ A 9o s
22y 71 B¥e) 41 A NHA 7Y &ZHA
371 BASEE 4t olx AHA 7Y HEY T
FAAHE Zeldly) Agteln, ol APzAs) Bitst
= A7) FHALE Axs o] e dAsHTHa)

(a) reactor A Al, FHAM T2t

{c) capacitor #¢ 2], A T2

B UU S SUSN

SRR

£ A, W2lH B2

(d) capacitor

295 A8 2% 54 4%

- 1042 -



a3 5ol el Y A B8e uw, e ny
19e 7% aolx, 29 e o #94%, T8
pae Ao YHNEOE @ A%e AuAe
2Amslol®, W FYIH Aojy) FANEL /E
A A A @+ Aol g2 ey
A AA FR AT QA D,

2.3 HMI AA

HMI 782 s#Ael7le] 75 Z2ay dez:=
2 dagel= &Y A FAoln kg dojE o
L o]l E A Al BUHY Y-S %°]?'5]-7‘i] [id=

B dydA 33 FQ HMIE FA F 7IAE 73
5“:} ARE VFDS} 1A =g 49, MeAe]7] A
of X" Operators £33 e Ho]2old, ExR=
Windows 74t PCE &83% Qlgjgo] 20|}

M8} Operator& AHESIA Aojr] UlHe] WSS
ﬂﬂﬂq'ﬂgﬂ'iﬂ Yz RE WHeg mwagi

4 dor PCE AHEE HMIAM e #d H4ES

6‘ 5}“"’1] RopA ZFRAog HAY HAZ aHZg
a8 F ok ARFHoZE, Aoyl BEF ¢ AHER 4
A dole g Hdg 7‘1;83]'71‘4 Aol7le] 2=, A
ol7] Z+ & Fazols, Aoy YR Efola ¢
A oWE dlolE] F5, ojWE T4 A 3 ¢ @
W ARG FASHE 715E £33k AEA 7 =
8% 718 iR H45E X 14 sy

i

E 1. A"A7 E A

TH Holy &/ Clstd
3Rt
System AN ANBA Y
data DO
Fap
Conditi TR %
“Gaa | gAza ST
) Ak 2
. obZ Azt E R T
CB data %94 7H E2HAl A
Lejot AIzH
. A7 AojHst
Compensation A2 z2b7] oty RS
data
29
Aol At 899
Alarm data 227 3 Sgdd F7 Vs
2% #8849
334 B

A A 5o ﬁﬂ% A 7150 2P Jde. HE:
TRZRAE TAATIZ f8] GdF Eolold g
TE°] FAH gdo MNANAE @A77 9§
W F SR, AN 7)Ee] glon o 7&g =
3 EYAGIE AAT 5 Ao Avr] A%/ A%
3t 2% 4 Aok £ AMAEsGe dAE
& 7MeEtEE, g8 el Asdm gln Ul A
A 483} 5*74 011 Slek
E AFdAMe, A g A84E #ed)
8 EMTP Simulationg $33Ith o] 718 FH&
FozH MANA7) LTS G F Addes FYAG
719 9&5 dAg 4 g 7S A 2y
1 711@1]*1]017 A A Al £ AAEHT Alg A9,
Z 434D 53AHS 7H1=1121]°171 TAAIH F Y

sqs}sac}. o8 HMIE 78 Fd i}

F'O 'dv

oko ok (R 1

FF, Advish A APE AYsn gloy o9
Basta FAsACs] A AFAFE 6 Fo AT
AsA Z1ee, AD7] £8/74%e FAHd B3
T A97] A4 Pl ridate)e} ZidiEd.

=3
ALY &

g a7e 44987t Adss
Aele Fstel SasIlaych

F71ARZIENE

6= U )

[1] 1LKohyama 9 6%, “Development of 550kV and 362kV
Synchronous Switching Gas Circuit Breakers”, 2001
IEEE/PES, 2001 v.1, pp.597 - 602, 2001

[2] “lligh-voltage alternating current circuit-breakers

-Inductive load switching”, IEC1233, July 1999

(3] d&d ¢ 549, “22¢A9718 AsA7] A, 2004
Ux  digkdzists]  stAggedsl =834, AY, pp
63-565, 2004

[4] CIGRE WGI13.07, “Guide for Application Lines, Reactors,
Capacitors, Transformers(lst Part)”, ELECTRA, No.183,
pp.43 - 73, April 1999

- 1043 -



