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(SMES:Superconducting Magnetic Energy Storage)

RIS IC K D 50GeV&3.6s AEIDIZEDHLE
(KEK ASN-484, May 30 2005) :

[ JFlywheel : ¥4x10°
[ JSMES : ¥3.8~4.6 or 6.5x10°

SIETEREOBE S NE

12F10H2H A EH



AE2I—DE=

KEK Road Map 2013 ,/§3 5 H1£

RS ER R §3.1 J-PARC

J-PARCIZBWT, 3GeVy vy Z7u rua v (RCS), MUMRD ¥ —LBEDOMEIX, 5%
SAEMNC BT A2 REAEHED—>TH 3., RCSHUOMRIZEWTHRHBE 2 EHT 512
X, AR THZY) =7y Z7OBEBIINEATHH., E—LIZ 2L X —D181MeVDH 5

400MeVADIgEGR, E— 7§

2R D30mAD 5 50mANDEIR A 20134

CFEICHE T B,

ZDRIIHEE IR FHNT LA 77 v b @GR D ¥ — L ZRCH & WE A B L

fase G 2. —J7 . MRIZEBIT 2 5®REDHERZ, T2KS

EER I I OCELY LI

XD750F% 07y FGEEGETHEEE). »Fua v EZRRRICIEEWRD I LICE D100Fv Y
v FUAFOE—LZHETAIETH B, COHERZERTA-0IC, @)L &

i WEEME 2 RO EMAOEI 2 EH T 5, )

v FEERTEEIC BT 5 BH A R L EBRO SRR 2 219 5 7291,
SobEElLERET 5, —a2a— MY/ FEFEIZOWTIEIPILF ALYy FE—LDHE
HEZHBEL., NFo rvEBREHRICOWVTIZE—LAMEORIRIZS & L) FAHER O K
72 AR S I AT, MEEZR O XIAG 2 R E T 5,

AT LT, = a— MY/ ERi IO o

J-PARCHI#E AR D

12F10H2H A EH



MRDIRIA LR

FX:2.56 #» (SX:6.0 #)
BN D H U

(i
[

0.22 (0.17) s

IS

o DR : 2.56 sec = ~| sec

e Ripple: ~10* = = 2x10¢

® Tracking error : 5~7x104—= Ix10~

“071 Current pattern
~ 1500
; 1000 —
é 500 —
(J—l v _
| 1 | | | I
0.0 0.2 0 0.6 08 1.0 1.2s
Time
- Deviation from the reference
dI/Iref
T‘::_’i 00 -7 r- j VT v X N\ I ~
] T Ripple
| Tracking error
o 00 012 O]4 Olb' OIE-} IID I]?s;.
Time (s)

12F10H2H A EH



o XIAEBIRTEZE I NEMDRRE:
o | RAIDEDZENDINH

==

& /I DB

r=1=1
—

11
11

IR D FIE

4.0E+7
3.0E+7 -
2.0E+7
1.0E+7

0.0E+0

Power [W]

-1.0E+7 -
-2.0E+7 -
-3.0E+7 -

-4.0E+7
0.0

0.5

|

A66.5MW

1.0 1.5 2.0 2.5
Time [sec]

HifE (G

HiN

ks

112.56%>) DESIZLHE (HIEAE)

12F10H2H A EH



Time structure of the SX beam

fldt I(t): PM signal sampled at 100KHz ___
through 10KHz LPF

Dmy ) ti'(l)' zpiilllI Ise[r?rtth buty 100 %
f dt f PPdr |[=Tseilleng
1 1 : RUN in Nov. 2010
4 1 ™ 1 2 I 2 1 1 = 2 - — " $ i A .
Due to the Iarge magnet current rlpple (~104), the duty 2'5 3
“! factor of the spill is low. w/o spill FB,
=0 w/o TRF
™t duty 3.6% w/ coil short
o ' .
-0 }_ e ' } E}Eu } .- :R
af- duty 17% w/ spill FB,
E w/o TRF
w/ coil short
i + — ——— L + —
b &-n 1 19 . C'o -8
3p- duty 30% 20MHz TRF ON, 5dBm,
= 2_ w/ spill FB
B 1 3 w/ coil short
: | ——
0
5 1S t 56 Large pressure rise occured in the
time (s) excitor due to the multipactoring

12F10H2H A EH



Delivered beam power to HD hall

=42 r

MR cycle time is 6.0 s. 2012/06/09-2012/07/02

| _ Channels:
RMON:DCCT 873 1:YAL:MRPUR

15

48 6 KW beam delivery started

I IIlhllp'p._"qll

since June 21.

aes18-,2812 a6-15-28182 aes2@-s28182 Bes24-s2812 aes29-28182
19:00:0808 B9:006:00 AB:00:008 14:00:0808 B4:00:008
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History of beam delivery from MR to the T2K experiment
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J-PARC /REAS hEE5TiE

JEY [ 2011 (2012|2013 |2014|2015|2016|2017
. Next S years plan (Budgetary request) .
Events G el v — ———n ——_—
_ 400MeV Beam enerjgy upgrade (ACS)
Linac
| 50mA Bepm current upgrade (IS,RFQ)
RCS |€----cfrecccccpeees » | 400MeV ppgrade (RS of Inj. mpg.)
wemmy| 1 Hz Power Supply R&D
MR =% Protot (SIII t PS)
wpmssy  Prototype (Smalles
Power
wemmmmeey Prototype (Middle size)
Supply
Mass production ‘ - "' - )‘ @ ‘
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Family configuration plan

Ma Flat- Flat- Peak Required Peak Magnetic
gnet .
Eamil # of # of bottom top output charging output Energy/
Y Mag. P.S. current current | voltage voltage [kV] power P.S.
Name [A] [A] [kV] | (#of inveters) | [MVA] [kJ]

BM1~6| 96 6 193 1570 6.6 12.0(3) 9 2000

QDN 48 1 87 /710 6.5 11.7(3) 4. 852
QFN 48 1 87 /710 D29 10.0(3) S5O 722
QFX 48 1 89 725 4.7 8.5(3) 3.0 617

QDX 27 1 87 705 3.3 6.0(3) 2.0 424

QFR 9 1 101 820 1.3 2.4(1) 0.9 192
QDS 6 1 107 870 0.9 1.6(1) 0.6 126
QDT 6 1 92 750 0.8 1.5(1) 0.6 114
QFT 6 1 95 770 0.7 1.3(1) 0.5 94
QDR 6 1 79 640 0.7 1.3(1) 0.4 86
QFS 6 1 84 680 0.5 0.9(1) 0.3 68
QFP 6 1 82 670 0.4 0.9(1) 0.3 43

i lC 6t A © 248x32%2%%
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Main-PS(Diode rectifier - H-bridge chopper)

2l Z ik 7= FF D XML B R
(%%, ILHBEFE. (BFE. WD) )

(For higher repetition rate, magnet families are divided to
the small load.
Or, small magnet family of sextupole for high rep. rate

IGBTE operation.)
an Py = Jg ubeomvertersvstem symmetrical wiring
— : :
OS-FET |:
I I
H AR || : : g B
Hq 5 5 e ': J'JI J'll
: E 1 1 1 1
H N 1 N
VIOS-FET : b : i i -- i i :Eﬁurrent monitor
gy i, U i A N R N
AN 0= |15 : : |'] M

GBT:
SW (Carrier) Control Output

Main

IGBT (~20kHz) Voltage feed forward Pattern current
converter
Sub .

MOS-FET (~80kHz) Current feedback Ripples
converter
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0: Closed 11:00~12:00
(B £) 12:00~13:00
1:J-PARC/MRODOELIR & 45 13:00~13:20 (1547+ 54F)  WiEsE 1 kf
2: B Z5 ks 2 £ WL E T O B %

13:20~14:10 (4043+104%3) i
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3:ppmEIRD 7=  D24bit 7 ¥ ¥ )WAHIH S R 7 L DREEE

14:30~15:10 (3045+10%y)  BEA{:HL
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15:10~16:30 (4557 +15457)  /DEFER
(PRTE) 16:10~16:20
5:Closed 16:20~17:20 (6077)
6:F & & 17:20~17:40 (2047) A
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