KEKB Magnet Power Supply System

KEKB Magnet Group
Masato Yoshida and Tadashi Kubo

KEKB Accelerator Review
March 5, 1998



Contents

. Introduction

1) Type and The Number of Power Supplies
2) Specifications (Ripple and Stability)

. System Overview

1) ARCNET Interface, GPIB Current Monitor
and Interlock System

2) Pictures of Switched Mode (St & Q) Power
Supplies

. Performance of Power Supplies

1) Ripple, Stability and Setting Error
2) EMC (Electromagnetic Compatibility)

(EMI (Interference) & EMS (Susceptibility))
3) Lifetime and Maintenance

. Schedule

Manufacture, Installation and Adjustment

. Conclusion



‘Kouanbaiy Suryoyme :

5 (9pOW PAYIIMS =) UONRNPOIN YIPIA 9SINd “Ex

‘1oddoap 101SISURL], (T4
‘sorpddns 1omod §OQ) 107 1dooxXy [«

v+ ZHA00T 1S 10
XdI [P81 0r-¢ 001-0S tx INMd Tomod [[el§
b5 ZHAOT O ‘d10J
UODTYDIN 09¢ 0SCI-00¢ 0e1-0¢ ¢x INMd ToMOd 2[PPIA
74 Joddoi(g O IoJ
XAl 0¢ 00S¢-006 0£6-09 + A0S ToMOd wmbﬁ
[+ I9[S3IM ‘g 10]
IgoelTH 8 0SCI-0v8 OvL-0SS dOS [0A0Y NV.LSIVL
RN | equny | (V) Iuaun) | (A) 938I0A QPO odA 1,

Y 107 sarddng 10m0J 19USBIN




"ZHOOT e 21ddiI Juaxmd Jo yua) Jnoqe st o[ddur prarg
‘Toquieyo 1oddoo Aq passaiddns st orddix prarg (1«

(wddp 0 G) 0T xG | (wddpg ) ¢_0TXSG Sur1091g
(wdd) 0 G) 0T XG (wddp 0 T) 5 _0 T XT orodnixeg
I91331 M\

SO0

(wddp 0 T) 50T XTI (wddp T ) ¢_0IXTI BOQE@N:O
urpuag

1ea4 / (d-d) Anpiqels I4 (d-d)orddry preng odK 1 1ouSeN

A1ddng 19mo0 19USe]A 10] suonedIroads




Control System

1. ARCNET (Attached Resource Computer NETwork)
Interface Board

(This will be explain in later Nakamura’s session.)

1) CPU on the Board for Current Setting
2) High Throughput : 2.5 Mbps
3) High Reliability: Talken-passing Protocol

2. GPIB Current Monitor System

1) Measurement Time (Resolution 200ppm.)
< 2 seconds /All Power Supplies

2) High Resolution and High Accuracy
- Maximum Resolution : 0.2 ppm.

+ Maximum Accuracy : 25 ppm. /2 years
(Including Temperature Drift)

3. Interlock System with PLC (Programmable Logic
Controller)

1) High Reliability
- Self-healing Network (Ring Network)
- Double Power Supply for CPU
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Steering power supplies for BT (the same for MR).
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Power supplies of middle power type (25kw) in the

racks.



Power szupply of middle power type (25kw).
Control unit and power uint.
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Lifetime and Maintenance

1. Long Life Design

The lifetime of power supplies is designed over 10
years except for the follow part.

- Peltier module of the temperature control unit (large
and middle power type used)

The Lifetime: over 5 years.
2. Easy Maintenance

1) Small Power Type (PWM)
- Replacement is very easy because power
supply is made as
(1) unit structure  and
(2) all connector connection.
- Air cooling fan can be exchanged easily within
20 seconds. '

2) Middle Power Type (PWM)
- Unit Structure to replace (Two units in a rack)
- Air cooling fan can be exchanged easily within -
60 seconds.

3) Large Power Type (SCR + Transistor Dropper)
Enough space to maintain inside power supply.
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Conclusion

1. Power supplies for KEKB rhagnets have
good performance.

1) Less Current Setting Error

2) Less Current Monitor Error

3) Less Long-term Drift (Design Value)

4) Good EMC (Electromagnetic
Compatibility)

5) High Reliability (Design)

6) Easy Maintenance

2. The remaining works are manufacture of
power supplies, the installation and
the adjustment of all systems.



