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Analysis of Power Supply System for 85 MVA
Magnetic Power Supply Using PSCAD/EMTDC

Yong-Hoo Jeong

Department of Electrical Engineering, Graduate School.
Pukyong National University

Abstract

The characteristics of voltage drop and THD for the parallel operating
11 PCRs (Phase Controlled Rectifiers) are analysed using PSCAD/
EMTDC power systems simulation software. The PCRs are used to drive
high current (1.6kA-3.7kADC) electromagnetic coils for electromagnets.
All the PCRs operate simultaneously in pulsed mode, and the pulse shot
occurs every 150 seconds. During the pulse operation the PCR output
current ramps up for 4 seconds, and then keeps flat top state for 2
seconds, and finally ramps down for 4 seconds. For the flat top mode a
severe voltage drop and distortion appear in the power system because
transformers for the PCRs are designed considering pulsed mode
operation. It is expected that the analysis method can be applied to
improve the system performance including power factor and design of

high power pulsed mode operating power supply systems.
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LU:0.05/15+0.460510g 10 \/?/D [,UH/m] (3-1-13)
L,=0.05¢,+0.460510g v~ " [,UH/m] (3-1-14)
_ V2D .

=().05x.+0.46051log 1 - [« H/m] (3-1-15)
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LQ—W »2.5% X 5% 60 (3-1-21)

Y 2 %60

j 0.05+0.4605log 019 x L[ pH] for MPS1~5 (3-1-22)
3
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% 3 ZF MPS 98 A3 97 W A parameter

MP| Ve | 4 L | Ly | Ry | Ly | Ry | Le | Lu | Ra

"S (V1| [m] | [m) |{xH}| [mQ)} [ ¢H] | (m@] [ pH] [£H] | [m&]
1 120 31 19 104121 0008 | 001 | 1.342 | 1.273| 12.96 | 1.66
2 | 480 28 19 (0596 | 0.124 | 0.16% | 21.47 |20.372} 11.7 1.50
3 120 27 19 10412 | 0.008 | 001 | 1342 | 1.273 11.28 | 1.44
4 200 23 16 | 1.145 | 0.021 | 0.025 | 3.138 | 3.537 | 5.61 1.23
5 240 22 16 | 16491 0.031 | 0035 | 452 | 5093 | 9.20 1.17
6 | - _ _ i} _ - _ B} _ .
7| - i} _ _ _ i} _ _ _
8 200 20 15 11.145| 0021 | 0023 | 2942 | 3537 | 936 | 0.71
9 | 240 19 15 | 1649 | 0.031 | 0.033 | 4237 | 5.093 889 | 068
10 7 120 20 12 10412 | 0.008 | 0.007 | 0847 | 1.273 | 936 | 0.71
11 | 240 20 10 1649 | 0031 | 0.022 | 2.824 | 5.093| 936 | 0.71
12 | 120 19 7 0.412 | 0.008 ! 0.004 | 0.494 | 1.273 | 8.89 0.68
13 120 16 7 0412 | 0.008 | 0.004 | 0494 | 1.273 | 7.49 .57
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o)l PCR 28 4% AUz [, ° &85 74 THDE =l

Kqaith, 78 223 PCRIY 9% A4y #FE PSCAD/EMTDCE A&

ol A el ek, 29 22(a)yF 132l PCR oA PCRIT &%=
o7 A= ASoln, 28 2= 13d¢ PCRE EF A7 455
Wo1E 22(bre] AL 1d 229 A$rt PCR 4EAY ol 53

A uhebge oF £ ogioh g 238 Fwghy] T 2245 (33 kV
obil MAE e veldch 18 23@¢ 230y 2AL 747 19 22(a)
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(1)137) PCR %A #dAl
2% 22, PCR19) ViN, LN, Vo, Io 33
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I 4. 7
Voltage in Fig. 22(a) | 22(b) 23(a) | 23(b)
THD (%) 786 34.2 1.95 6.2
4-2. Aspdst &4
29 19l A 671 W7l (T ~ Tee Agge 750 kVA©o| A7+ PCRY
Hone 22 71okste] Aald Aelrh. PCRE o & AF= 3.7 kA9
oz dely|e sAHEL FAH o7 4(4-2-1)% #Zo
S=\F3VI=\/_3><480V><3700A><\/§
=2.5MVA (4-2-1)
el A WMol AALFH 7Th0kVAE PCR Ad &3¢9 oF 30% wholl ote ),
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5. A&

PSCAD/EMTDCE Algsted BAaneg FAsts 85 MVAT MPS A
~de] THDS HAg7s 4L B4qdct. 85MVAH MPSE Za} =}
A pEAHS 9F 13719 HE AAaY (16kA-3.TKADC)Z <A
317 28 Ar2Em & 13719 PCR (Phase Controlled Rectifier)® /d#
o = AR zY 7hzhe shve] PCRE FEErh 4 PCRS £3dARE

5

THD: 1370 PCRo] 2% Sast: 7% PCR @ delA 34.2%, FWHst
71 (22.9kV/3.3kV) 2a+2 33kV el A 62%°] %X ¢47e= PCR 43
thol ] 22.1%, FW A7) 2xpZo A 89% wrAlgkth. THD+= IEEE standard
510-199201 4 T ASE 5% ol E 2HFE ¢ 4+ Qdov, d¢Fee B4
Hg ANE W9 £10%E Held HE B A I F dvh 9

5 2

e FEey] 145 A9A9e 23EE WA £10%0RE 0¥

I 2= A Ao -189%7H4 Askely] Waelth i 2
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