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Abstract

i

Large Scale Research Facility such as J-PARC is faced on a budgetary deficit and also environmental concerns. Then,
affordable and sustainable energy supply should be considered to continue and develop the big science. Magnets of the
synchrotron are excited by a pulse operation power supply, and then the load fluctuation should be a severe problem.
An energy storage system, such as superconducting magnetic energy storage (SMES), fly-wheel generator so far are
expected to protect the load fluctuation and the instantaneous voltage drop. The author has investigated about the
application to the accelerator power supply of SMES. In this report, he will describe the resent status and future of the
energy storage systems for large scale research facilities especially an accelerator facility. Feasibility of the sustainable

energy supply will be discussed.
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Table 1: Electrical Power Equipment
for Typical Large Synchrotrons

J-PARC CERN-PS BNL-AGS
Repetition (s) 3.64 2.5 1.4-3.0
Piora (MW) 105 40 5/70
Vorim (KV) 66/22/6.6 130/18 138/69/13.6
Compensator 51 MVA-FW 7 MW-motor/90 9 MJ MG
90 MVA- MVA-FW (34 MJ MG)
SMES (233 MJ) =>12.6 MJ
=>18.5MJ capacitor
capacitors proposed
Comments Phase II Injector for LHC  Injector for
RHIC
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Figure 1: Pattern of the active power of the MR at the 50 GeV
operation. The solid line is for the total required active power, and the
dotted lines are for the dipole magnet (BM) and quadrupole magnet
(QM), respectively.
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Table 2: History of the Studies for
the Energy Storage System at the KEK

1970's * 100KJ SMES Experiment.
* 3MJ SMES Coil Design.
* Collaboration with Wisconsin
University.
1997-2002 = Visit to ROTES at Okinawa.
KEK Director |, 75KW-FW experiment.
Support
Japan Society for the . (.:ollal.)oratlon with Okayama
University.
Promotion of
Science
2003-2006 I')SStudles of SMES for J-PARC 50GeV-
Collaboration with + Studies of SMES for Medical
Accelerator.

Univ. & RASMES * 10KJ-SMES simulation Experiment.

At this Present * POP Experiment of Capacitor System.

* Studies of SMES for 30GeV Rapid
Cycle
Operation of J-PARC PS.
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TABLE 3
POWER COMPENSTORS AND THEIR APPLICATIONS

Apparatus Characteristics Results
Facility Capacity
Fast response Keihin El. Express Railway 25 kWh
FWG Repetitive Okinawa Electric Power 200 MJ
stress Fusion: JT-60 1300 MJ
Maintenance (Accelerator: J-PARC)
SMES Fast response Accelerator: BNL NSLS 2.4 MJ
High efficiency UPS: Sharp Kameyama Plant 10 MJ
AC loss El. Power: National project 20 MJ
Kyushu Electric Power 3.6 MJ
(Accelerator: J-PARC)
Capacito Fast response UPS: Sharp Kameyama Plant 200k VA
r Smal_l & med. (Accelerators: BNL-AGS,
size CERN-PS) 50 - 500 kW
(EDLC) Repetitive life  HEV truck ~100,000
Battery Smeililzgc med. HEV truck 50 - 500 kW
Repetitive Life ~1,000
Maintenance
The parentheses indicate under investigation.
The italic words mean shortcomings.
Experience of Energy Storage System in Japan
- Field Test/R&D & Industrial Product - ¢
UPS: Uninterruptible Power System )
GS: Grid Stabilization
LFC: Load Fluctuation Compensation Furukawa Nikko
SMES for LFC
NIFS
SMES for UPS

JT60 FWand SMES

TOSHIBA Y okkaichi Fac.

SMES for UPS \\
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Figure.2: Energy storage systems in Japan.
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