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Abstract

This study investigates the structure and operation of the ITER VS converter and proposes a sequence
control method for six series-connected VS converters to reduce reactive power. The operation and the
proposed sequence control method are verified through RTDS simulation. The ITER VS converter must supply
voltage/current to the superconducting magnets for plasma current vertical stabilization, and the four-quadrant
operation must proceed without a zero—current discontinuous section. The operation mode of the VS converter
is separated into a 12— and 6-pulse circulating current and transition modes according to the size of the load

current. The output voltage of the unit VS converter is limited because of the rated voltage; however, the

superconducting coil must increase the operating output voltage. Thus, the VS converter must be connected in

a 6-series to provide the required operating output voltage. The output voltage of the VS converters is

controlled continuously; however, reactive power is limited within a minimized value of the grid. In this study,

the unit converter is compared with converters connected in a 6-series to determine a suitable sequence control

method. The output voltage is the same in all cases, but the maximum reactive power is reduced from 100% to
73%. This sequence control method is verified through RTDS simulation.
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TABLE 1
VS CONVERTER PARAMETERS

Value
400KV
Primary:400KkV,
Secondary:66kV
Primary:66kV,
Secondary:1037V
150pH
22.5kA

32.7uH

Parameter
Grid(L-L)

Main transformer(Y-Y)

Converter
transformer(Y-Y,Y-A)
Converter DC reactor(DCL)
Maximum current(Iy.)

Commutation inductance(Ls)

Control Period
Voltage reference(Vye)
Load
Frequency(f)

200 sec
+ 1000V
0.00142, 200mH
50Hz
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Mode -5, 5: 12 pulse
Mode -3, 3 : 6 pulse
Mode —1. 1 : Circulation Current

Fig. 2. Mode change according to load current.
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TABLE I
o DISTRIBUTION ALGORITHM IN CASE 3

VST | VS2 | VS3 [ VS4 | VS5 | VS6 | ViV)
Qmin 4777"’
Model a Qnin Qin Qi Qpin Qpin 5
‘ma:
. Qin 2522~
Mode2 Qmax Qlin Qi Qpin Qin o777
-~ O‘ﬂ]&

Qi 267~

Mode3 Qo Qax Cpin Qpin Quin
~ Omay 2522
Qnin -1988

Mode4 Qmax Qmax Qmax Opin Qi
~ Oy ~267
5 Qnin 4243~
Modeb Qpax Qmax Qo ax Qpin 1o

-~ ama, *
5 Qi -6498~
Mode6 Qo Qax Qo Qnax Cpax min iy
- ama_
TABLE IV

MAXIMUM VALUE OF REACTIVE POWER AND THE
NUMBER OF MODE

Output voltage(Va) Mi‘;r;i: ;ji]::r of Mode
Case 1 -6498 ~7032 1 1
Case 2 -6498~7032 0.788 3
Case 3 -6498~7032 0.735 6

TABLE V
THE NUMBER OF PHASE CONTROL CONVERTER
ACCORDING TO OUTPUT VOLTAGE

Output voltage(Vy) Thforigbfénziﬁfse
Case 1 -6498 ~7032 6
Case 2 -6498~7032 2
Case 3 -6498~7032 1
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