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Current Reference in High Power Thyristor Dual Converter

[I-Han Choi, Seung-Ho Song, Seung-Gi Jeong, Jong—Seok Oh’, Jungwan Choi’, Jae—Hak Suh’
Kwangwoon University, National Fusion Research Institute”

ABSTRACT A A A (D2 Yepd 57} itk o] 48 a8 AR
o] 71&717F vl =3tell Lo dgo R W ik A g
Ac-dc Aolg]2~E AWEAN AF7IFERe F57+ W AFeA7E Bk AL & 5 gtk g 28 29 AF
ASol ARG Z7|1Fe Ta ARAY LSS MM 718715 A7) vigol & ) &9 AghS ZejsdlA vloly
A7 ALk o] E=RME AFIIEF] 7€) W} 2 RER AZ A7E 49 AFoArt HsE Aol
AL w2 MEE Yory] 7 AYE Al o e A b 71E PIAFAI 7S ol&dhd AfFe Wako] wiHe
37t a2 BAste] AlzdEle] HEAA WA HLoAe A A= AFA 7} & o] FojxHet AFe| 71&7]7} vt
FAlol §A4S Mt IS AAst AT g dR[7]E5ke e AL n8EshA] k7] Wil 1 &1t AFeA7 d
o=yl £8E AS LPF /5% w2 EAwsiel wo)=r} AvE A& s F gl 28] wEel dHIIEEY 7
F3E A ok ¢ LPF f/%0 & EAWEE Bzt 2717k v e AAd 2 WEtE o)) A% ks ARt
(V, =L « dij/dt)sta 21 <& 7% PIAFA7] 90
.M E AeFrgate] 1 %kc’ HA37t a2 Aaksto] Alzdlo] 284
7] AT M o] AFAE STk
E7HTOKAMAK) @ g3 48449 & wiel 29 7
ATFAA = Sezve By 2L AF/Lw/P4 AoE 93t 2.2 ®otEl P MFH 07|
o 7Y HFY A3 Aoyl aFH WA, oA A o IR L et i LPF
of Aol EE FAW 718719 AFEH Fo| Fag Ao} B i e
tolt}. PF(Poloidal Field) 29 AY&5d2= A7l 4% Abs i
ok ol 4.9 7]2719) Alojrt 2R3 Wi 448 &4 J‘ et FF
o] 7Fs® ac-de Molel2E T AWEE o] &) & B I o
Hole) =8 ZAWE e A3et AFAE 913 o A A *
7} A gso] gt 016011“ AR7)7 gkl *ﬂfu} e ¢ ]
o AR 271Fe Bl AFA BEEHS AdsE AP o
7h o ep
2 =dAMe AF7IEgie] F371 wshs T oly

]_
& ARAERS J1870) WS 9L W & WY P

O WskE desr] 9% A9E ANteta 1 g HES o a3 1 Aot PI MRA017] B85
2 ghakalo] Azl ALAA WA FZoAe HFA Fig. 1 Block diagram of the proposed Pl current controller
EAS MAdsHE WS AASE I o] W AF7|EF o
=7F 239 A4S LPF f/%0) w2 S4ustel et et AF7F=gel gk Astw nEste] di/dts wEx
H Lt Wsol e EANsE A8t AYE F3F A71E *OHH L o di/dtE wrso]Fo] o] Het
e AV)E 71EY ARA0)7] EE kel AR gete W
2. PI M&EH 07 & olgstgth 71N AFRVIERS AU A s
= o]_ﬁ_lg _'j_‘\j/jl 2,4 ,46:]7\124 BL-.X% ?—7]—0 1:! H7Lo] “4017&
21 7|=9| P| AMEH 07| g = o] 83 BAsr] sl ot
ALEFAA ] 571328 Be R-LEa= 7};3 Hwn AR7IE#/E v gl d9d2E Fstel Z kol
el 5 oglem, of7d] s ARE i,,o3 5, L« di/dt7} Wb a8 o] gk Agtela weli= [VIZF €
th AT PIAlol7] EEolA Uee 32 dnkyoz A9t
V= Rio+ L= 1) [(Viel theA 8| 2gel Ao Zee 997k 9 A 4

dt o gro] 2o Hrh

296



Vils) = = (B +— =) B 1 2)
3V2V,
o714, AF71e15 A:%
2t a=cos (V) 3)

9 9ol Ao)7] 8L BERoE Holx ARt Aoj7u)
oA AR o]5e AgwtEo] FaAA Aolr] 2HoZ Yo
= Zoltk ofof nRIZIAIR Aoj7] & gkel dFuAZsT7] 9
M= AFRAste] o= S8z Lo« di/dtol £ =7

=

o 1/ ATFE FHFo] Aefr] FHol HAE sjFolof Bt
@ !
40000.00 ey
o 20 T wan
10000 ou e S
o 10 oI ] b) —olEme
0.06M =
0.00M W
-0.05M
M i LPF (2
‘\J w_c=200rad/s !
Iref_diff_LPF (d)

| w_c=1000rad/s

ot ity _LPF (e)

RRRRRRR RRRARRAR

A ape GRS ane GhA ane

J‘ l,/)‘

3.90 440 4.90 5.40 5.90 6.40 6.90
Time (s)

a8 2 MRI|IEZe 2 0.01%8 T2 noise & e mf (a) M
F71Eakel Hoigt (b) (a)@tel ol (c) LPFE sutet
ZH(w_cc=200rad/s) (d) w_cc=1000rad/s (e) w_cc=2000rad/s

Fig. 2 Including approximately 0.01% noise of current

reference (a) absolute value of the current reference
(b) differential value of the (a) (c) value with LPF
(w_cc=200rad/s) (d) w_cc=1000rad/s (e) w_cc=2000rad/s
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Fig. 3 Circuit diagram for simulation of MPS system
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Fig. 5 Proposed simulation waveforms(without LPF) (a) current
reference (b) feedback current(load current) (c)
firing angle (d) error value
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Fig. 6 Proposed simulation waveforms(with LPF) (a) current
reference (b) feedback current(load current) (c)
firing angle (d) error value
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Fig. 7 Including approximately 0.01% noise of current reference(without
LPF) (a) current reference (b) feedback current(load
current) (c) firing angle (d) error value
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Fig. 8 Including approximately 0.01% roise of current reference(with
LPF) (a) current reference (b) feedback current(load
current) (c) firing angle (d) error value
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Fig Including approximately 0.01% noise of current
reference(without LPF, zoom in point of inflection)
(a) current reference and feedback current in point
of inflection (b) error value
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Fig. 10 Including approximately 0.01% noise of current
reference(with LPF, zoom in point of inflection)
(a) current reference and feedback current in point

of inflection (b) error value
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