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High Accuracy and Stability Unipolar Magnet Power Supply by Phase-Shifted Parallel Operation
of the Buck-Converter

Sung-Chul Kim*, Cheol Moon™, Chi-Woon Sung”
Pohang Accelerator Laboratory/POSTECH", Pusan National University"

Abstract - T37}1%7] A4 PLS-IT A%EE WA 30 GeV,
WAF 400 mA 221 58 mm-rad® A%< A gk Ay A
A ol A, S5 2 AlY AAA Y FEE Hste tAE A7)
2 A43 =99 Z494d buck-converters QEHH WAow $&3
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EYgENATE AN E AAe A 4 2L wF 93t
AAAE ol gt ofyet A9 Aols 9% AAFA= +/- 10
olgte] A EE FAstojot sttt PLS-1 [1][2]= A% Az

Al A 94X (magnet power supply : MPS) &+ ZA F 7HA2 F&9
o A A ARG FAld FEse W& Wk (unipolar)
A= 9 7t Ao Fabslo] ol WA= WAL 93 wHE A4
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2.1 FLIE2} YAS MBSl MEE 01O 3]
o] 5424 (bending : BD), F-AF= A4 (main-quadrupole : MQ),

2 WA (sextupole : ST), 18la W™ A4 (septum : SP) 9%
A ARE B8R o= U F AANALGA = 9 AW B9 5
g fFul 28 A gAE 1Y & Ao w st

el AR AL G A FY 28 APFRE 294 FH4E 10
kHz o)W, Hu&=L 250 A o|th. AAHo] HALxE grdd Az
AAGA = AN QTHE AR we WAR i 2AHE

= A
= gAs Adsgn. olF % FA4T 444§ ALIAE 49)
42t 0% 918 Ao] W skl A FeAR
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A Aol WHE LAY HUEHAFE 500 A otk AlE A&
A= @ 2oz HAYEHAF+ 250 A oty & 1+ A EH
ol B Ao A& Al FEvEE BoE AR AAFEE
+/= 10 ppm ©]8E EXEZ 3t}
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Design Parameters Values
Load Current 1000 [A]
DC Voltage Different from Magnet
Magnet Load BD,MQ1,MQ2,MQ3MQ4
Switching Frequency 10 kHz
Maximum 0.9
Phase number 4
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o] F, F-AF g a §F AL AAY AA FUs AAA
442 A7ty 2474¢ AA%A 1h2 FEA ofF L F-AF A
AN G APFAE A 1000 A FHoR §F AANE AFAE
Ao 500 A o= aen MY AAAE AYPAE A 250 A
Yo AEesith E 28 Wi AAAAFA Y A HolF
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<E 2> fLIZ2 O3k MAFX|Q| Ar
Mag. [A] MPS [V] 24 Magnet

BLRS rrglax min L[mH]/Rg [mQ] o = e

BD 928 508 696.0/528.0 1.3182

MQ1 898 384 52.6/393.6 0.1336

MQ2 914 483 81.1/496.8 0.1632

MQ3 840 588 127.4/662.4 0.1923

MQ4 898 384 52.6/393.6 0.1336

ST1 456 404 52.1/8184 0.0637

ST2 455 461 72.0/945.6 0.0761

ST3 455 461 72.0/945.6 0.0761

ST4 455 461 72.0/945.6 0.0761
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+/= 10 ppm ©]3l7} SFHT o] & ¥E3Hy] Asle] 1000 A 7 ALA
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AA &3S 9 ALGARZ st 459 vustd A& AYst &
Fo9on RIAAFY YEFS AaAA AAHEE FHAL F Uk
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T 9o AWEHY AdYg dxE S 230 A [4] 29 12
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AQbE 9] HELA ‘11 AWE e F8A4E 2e7] 9ol Al
B o)AE YA E} PI A Z1]°17](CC)E O]% AA FE& Al y o
do] mdll g8 23 2ol Pl AF Alof7]oA A& A7 ¥ s00.90844 00004 -
(integral windup) ¥4l H=3t7] 918 & A o‘i‘d (back caulculation sz |l o0
method) ° 2]t Anti-Windup #1715 s Abg-3H T o ooz
(a) 899.99836 00001
899.99834 |
- Swit:rfing 899.99832 .
Reference_.E 2 fupetion 0 500 1000 1500
frequency (Hz)
PI Controller Me:;:re o Measure Lo Lo
Reference dc. 00004
current G 509.0972
Measur 599.997 0.0003
current| ! oo
(b) 599.9966 i 0000t
oo | | . |
L |
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SFEI- 9ROl & Q3 ¢ ey, (£) = vy (t) = s (1) @) 0 g
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