Proceedings of the 11th Annual Meeting of Particle Accelerator Society of Japan
August 9-11, 2014, Aomori, Japan

AVF VYNV I ERWZNY Y

PASJ2014-SUP067

BEHMABRORENARSGE

A HIGH POWER TEST METHOD FOR PATTERN MAGNET POWER SUPPLIES WITH
CAPACITOR BANKS

BEARLES A REHR— A,

E)1EE B,

THER A, ZH—8E N,

Yoshinori Kurimoto*®), Yuichi Morita®), Ryu SagawaB) Tetsushi ShimogawaA), Kazuki Miura®

AHigh Energy Accelerator Research Organization

B)Universal Engineering

Abstract

In J-PARC Main Ring, upgrade towards the beam intensity of 750 kW is planed. To achieve this, synchrotron
repetition period must be shortened from the period of 2.48 s to about 1s with new power supply for the main magnets.
We are considering and developing a new power supply with large capacitor banks. This capacitor banks are needed to
reduce the power variation at the main grid for the future operation with shorter repetition period. However, it is very
difficult to perform the test of the new power supply at its rated power before its installation. This is because the power
supplies for the J-PARC MR main magnets handle too much power to be tested in factories or test benches. We suggest a
test method using two capacitor banks for the power supply test. In this method, two choppers and small inductive load
are connected between two capacitor banks. By controlling the energy flow to go and return between the two capacitor
banks in this setup, the received power and inductive load can be very small. In this article, the details of the control
method and the results of the test experiment using mini-model power supply are described.
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Figure 1: Conceptual schematic of a power supply with a
capacitor bank.
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Figure 2: Test method.
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(b) Functional diagram of the control unit

Figure 4: A picture and block diagram of the control unit.
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Figure 5: Experimetal Setup of the mini-model.

Table 1: Parameters of Mini-model

E MG BB 120 A

BT 100 V

=il GV R4 B S 7. %711 12.9 mH, 8.7 mohm
Ny ravFUoYRR 80 mF

fRAIFER X W,

7. FEHESE

J-PARC MR Tld &' — A5RE 750 KW 2D 7212 ¥ —
LHEUH U Z VA% BT D 2.48 07 5 1 MR 2
HHRT b AFHELTWS, ZOEBIZIK, EEEH
1 (BATBEO L) TRV —ritE%2 b -7
FEEATDHZENBRETH S, F4I-PARC EEMA
IN—FRFavF oY N 2R T RIX —ITERE
U7-3rEiR 2 ME, BgthTchrsn, RKaEOaIV TV
YNV TIZEZON-ZRIVF—2 a2 ba—LT 3
EWVWIOBIENS D, TR X 0BRSS S
ZENYEE L\, FTD—JTJ-PARC MR O X EHAP

OERE FAREOAN, ZERMEEZFRF /2 A—T—D
TIGRWEFFTDT A SR F R EIFEEL RN,

%:?\ﬁbuﬁw btgo® EIF % W OGN D /<

BETRIA4 7L, BMICIXIFEEACEEEZPTR
Wk D IZHIEY 5 Z & TH ﬁ@m% DR ZITS
e ERBET L, ZOEERIZIE, TRLVF—1F=0o0
N7 AVTF oY RITERL, TUZEERVENDN
Y7 aAVT U BEEVPHNMHTABEI NS 720D, ER

- 1173 -



Proceedings of the 11th Annual Meeting of Particle Accelerator Society of Japan
August 9-11, 2014, Aomori, Japan

PASJ2014-SUP067

250 4

e V!n1
— — Vin2
2 200
(]
an
£ 150
o
>
$t
g 100+
Q
<
g 504
O
0 T T T 1
2.0 25 3.0 3.5 4.0
Time (s)
(@ VT YYEE
100 —— Voutl
—— Vout2
P —— Vload
\>_/ 50
(]
an
S
S 0-
>
~
2.
S =50
o
-100 T T T 1
2.0 2.5 3.0 3.5 4.0
Time (s)
(b) HHIEE
120
— IOUT
—~ 100
<
N
2 80
[P}
5
60 -
O
E i
g 40
O 204
0 T T T 1
2.0 2.5 3.0 3.5 4.0
Time (s)

(c) HrEH

Figure 6: Measured waveforms of the experiment using the
mini-model.
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