&2 Alol2lAg EMd"EHIL Zu|ol A = H=

X
54C-12-10

Design of Characteristics Test Equipment for a Large Capacity Thyristor

BEU® e F- R -eME - B
(Kil-Soo Seo - Hyoung-Woo Kim - Ki-Hyun Kim - Nam-Kun Kim * Eun-Dong Kim)

Abstract — Recently, application area of the thyristor is extends to power conversion systems, such as HVDC, BTB,
SVC and FACTs. Therefore, reliability diagnostic technique on thyristor is needed to obtain stability and maintenance of
power conversion systems. To measure the characteristics of the thyristor, test equipments which based on IEC 747-6
and KS C 7023 standard are needed. In this paper, we presents the design and manufacture of the test equipments for

6.5kV/4.2kA thyristor which used in thyristor valve of HVDC conversion systems by using

test standard. Voltage,

current, dv/dt and turn-off time test equipments were designed and manufactured. Each systems were made separately,

but unity operation can possible.
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Table 1. Thyristor testing group(14,15]
A MY 3% MY ey
AL AW (o Ho ¥R (A3 W off WY |IEC 747-6 431
EER Ly Peak non-repetitive reverse voltage
92 ey any |10 A2

A7H 54 off A%
Lk Ais
AR AY (Ao o) 42 (HF on BF KS C 7023 6.1
4714 54 on At HE on HY ANY 2
#7 dF
A%, AF |2d Ad A | AA on AF [EC 747-6 35
heE o)Al on AF 44§ |Critical rate of rise of on state current
A8 54 |4 or A9 4eE | ¢ A
turn-on, AN B4 turn-on A} 7t KS C 7023 6.8
turn-off A9 A7 turn-off Ai¢ A/ =

&% A

turn-off A1zt

O

2 =FdAe de&% Aelgay A=y Jdre 259

detoz A d&F HANEANY 54& Hotd A= 5

g AEHA AE Aule] AA R Al W Jolg. 4
o Adsh, AR, AWARF BFE %

turn-on/off A3t Al@EA g dAo 2 Aod gl

T F Aewern FAEY. rMaze Y sd-AF

>

567



BRPEWX 54CH 128 20055 128

HVDC AEE& A Algdte £3F AlelglaHE %7t 7} turn-offsjol fle AElolA wHE Ee uubE Qg
g 7 AR AR e, AelEl~HE ABBAMY 5STP < ‘7}3}/1‘4 W AL A7EEre ofo) i A
42U6500[16)8 A= dtgich 2ABAYL V 5,65k, On-state F4& HAY, ol s2E AWFY off AFE FH3
T Aoz ’\}°]EV“51«] 3 wgHE gt ojtg &Y
AR I rapp=42kA0lH F2E AIE delsrt I3 23 2 9= A WIRo] A48V eANTrmEE ARA
g alloy free7Z2 o] 7] W& dlolg] AENA A e ZAsnA & WE DAYL 2AY £ g A
8 mounting force?7hE A@ Aa(ig)h st 8971yt PT(Potential Transformer) $3 Z& Fug
4oz g a9 2% A4 ARE AgAEEEEeld.

2. Afola|2E §4 AEZEwjol MA

ApolEl2E E4 Byt AY BY FHL AANez: »—T : - ? [ i 5
FARA7 FY #HY [ECAMN EB3oz AT go S - 1
W, T KSTHAL &7 ¥ EF FHLZ Alolgx N
B FdAdF Aolgagg A8 4L KS € 5207 “4l
4 BFE JAA 38A Al 2EH(F - AF) A A
st gl IECTHANA S IEC60747 part6oll Al Abola] 2
H 54 AE H37 We] 71edo] gluh{14,15]

O 2. MEs MgMEIR
Fig 2. Voltage testing circuit

Azd AgAEZ Ade A3 Agd AolgxEE

E AY e FY KS C 5207 #3L 7202 3y
ow [EC60747-69) W&& #Fn=2 3o At AF, AW/
AR A5E 2 tum-on/off A7t AlEAA e 9FHoE A
o F UEB FE F Aojutg XIdd 5aFoE F
A=y, A4 B2 ’\}C‘]E]—’—“-Ei ABAA Aoy A

ABBAMS] 5STP 42U6500[16]24  Vpsy=6,500V, I 74vm
24,2004, I 7245=6,594A, T 154=67,500A, V =1.13V, 7 1
=0.185mQ o)t} 18 3& FA Aol =HE ol &3 AY
Nggae agtEA Pz wtE A g et T3kVAA
ARAATL & 5AEe $AE F gk

AMBEA, FARF AEAA, dA off AYAEE AEH
], 944 on ZJE*V;% A184A], tumn-off A1 A8 =]
2 AFAEY ANEIFN2EY H7]d AEITETL A%
saolgA #1, #22 FAEC10]

ot N R G ek

S R s W M

RIS #2 BUXF

SUOIRA 1 BRTY Nm\’-l%g'élg’é’ll
I Interface : i - ¢
: - - r (a) BIHEAIE (b) BHEAH
wy RXEH e BHbasE P L L. ...
N Ngzx izt it NEEH nBzn (a) non-repetitive test (b) repetitive test
T | a3 3. MeAE oy
AC 0—z20v t 20 020V Fig 3. Test waveform on voltage test equipment
group
RAOI=A W2I0IEHA
I (o) 23 MFRAEZ
T AF NPTl &3] e ANFIEEL FA Alojg]aH
7t turn-on Hol A& AHAA «¥F AFE E83,
22 on A%, on IF, NE BF 27E HFEAEA 42 A
O3 1. 8% Aoj2lAE EMEI| Fule FMT FE S 2 AETAT AolElaHe B# on A
Fig 1. Block diagram for test equipment of thyristor with 7 oolde 28 4 de AFdo 83
large capacity
By 2
2.1 F Hojut - ~
H&F Aelal2” 54 H7b Fule AA A Fv)e . @0 Sr, | oo ot [
=2 =4 Aol & AH ¢ - &8 mUEH ?_% = b3 circuit
gate F Aojwre FHoz AY FuEz F47 e £

£Wws Setojgaz 7Y F Adfun 2 Ng 3
Y RS-232CBN 02 AZH, F Aohte] BE AY
& A Hol des, B4 N NER Sbsang
Azstleh 28 18 8% Abold 2 S4Hsk Aol

I 4. M7 AET Algsz
Fig 4. Circuit of current test group

T x et

Abelgl 28l 22+ HFE A7 e dAdF
22 FHotAl 2 %48 R,(Shunt AgHu CTEFH 22 AF AAg 2
AP £ Qe AP FEEL TA Alolglay Azr3=r7 gedt AFY GoE NAFE Ag W

568



]

W71, R& WAy AAZE Agstgt 29 55 AF
NPT NP2 vaFEd AF AFE ¢ o, A
Atelgl 27k didHgor AY AF7F W 2 gholy)
HEo HA HFANY H2E FEEY) A8 FA Aol
2HE ©¥dy Ay 3¢ A AA BF ANEe
Al AR AP FA2ZA FA AolP2EHE @FAE
37) fdl Ad A F Agr1E Arg e

of

9,

l

Te 286y

i e T D W

a3 5 AHEs HFAIE 3 =2
Fig 5. Current testing circuit

I 6 AFAFAAN 500A/50mV ESEu|E 7=
AF shuntZ ZAH Alolal2ay AYHFozy AFZ
a8 22 T 1, 588004, T 1,,=11600A°I T}, CH1E
- A7 A, CH2E AFo)z CH3E AoE A
ol

e e D R e
B gorss e

a8 6. IRAE2e ot
Fig 6. Test waveform on current test equipment group

Aol 2HE 27| AE7 BrlEE AAR £dbsF njo)
olzAded A &3 HE7 HYW on AHE FAsE B4
< 73 Jth wEkA Aol 28 E 4Fd) YelAe
G vtoloj =g ABBIAY hxZHFE Bo] Folok
g} ol AlolE AFIF AZMEA @& FENA Atolg
2E7t on FHE #AF7] fa BRI} AFE FAHAF
(Holding current)&} 31 FAAF AlEL o] FARF

a7l &FA4ste Aolq

I 7E IEC60747-6[1417F AN A AMAF szzx 2
F AEF AFA, A, AoE FEIHEZE TAH 9
o 7PEAE RIS HAAE 1 29X SE on sto] FA
AtelZ 2B E H3F F Alolgd2yrt A HIh o
H 29X SE offstd latching current o)A oz AF 7}
FEEE #r o AddA ZHAY R & HH 714
718 A7{7F EoEA ok AF7F AXAAF olstE U=
7HAl HE FA] AtolE@l =¥ 7} offHl A Hed olf FA
AbolZl 287} on AHE AT we nAT AE S
ZA3HE FXAF B

a9 79 HE2& paAge zd8Fed g g =
:ug_q g £7h Qemz FEoR ul$ WM zAs ok
EAGol Aok mely A" fFHAF AYsne
1% 83} ol FAsg oy, AHAE Y WAL o] g8
“] AFE BE, ZAG 39 HEE FA4%C
ARF ANE 2= dA AsAgo H3ig 2
AA17132 F A Aloj8] 28] € Latching current ©]7%

_kﬂ

o 4 JIN'
o ol
ofp
r>4 :{o
o l

3]

HE AlolZIAE SHEot ool MA o HE

=S8

7] el dulojojx %i?r% o 7}t5}
E

7499 tum-off AHE AT Algolw, 1¥ 109
turn-off A17+& 24 o #A¥E el 13 10&
Atolgl 2Bl 9] turn-off 54 HP 22 Alojg x| z&2
= AFe ¢ AYE vz dvh. Tumn-off A|7He]
Za st ZAszE R o Abe]lZ 27} offH 7] ’\]
Z+ate] Qo] Hiu 3R E AMHGeR Alolzl2H g
Aol Aedtr] AlZee €7 AE T

Trans. KIEE. Vol. 54C, No. 12, DEC, 2005

o=z 1427]- 5252 H3F ¥ AEE xdsld A

ANE Y FH Astst AP gHEe FA] Alolg2E 9
AR HA 5 Zos E% sof qlth o1FA wA o
AF7 a7 A7 224 gA HE X He] g

g ojmje] AFEZ =rx46]' FARFE 2o FRAAF A
¥ WEe 9gy 2o ,=30~200mA,t= C,R,= 10sec,
R ,=1002/100W, C ;=100mF, R ;=10k&/1Wo] t}.

Gate triggering current
generator

a" 7. RXHEEF AMEE=2
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Fig 8. Holding current test circuit
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Fig 11. Turn—off test circuit of Thyristor
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