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Abstract

Total 215 magnet power supplies are under operation in
Pohang Light Source(PLS). Current, voltage and peak power
handling capabilities of DC power supply are in the range of
21 to 643V, 45 to 850A and 0.94 to 531KW, respectively. The
DC power supplies can be categoriezed as uni-polar and
bipolar power. Typical required stability and ripple of
_uni-polar power supplies are $0.005% and $0.05%,
respectively. The bipolar power supplies should be maintained
within  $0.05%  stability and $05% ripple. Precise
measurement results show that all power supplies meet or
exceed the required specifications. The long term operation
reliability to be sufficient for a stable operation of the

Pohang Light Source.
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Table 1. Magnet power supply specifications

No. 1 v Output | Stability | Linearity
(A) V) ripple | AV Al/Imax
Al/Ilmax |Imax (%) (%)
(%)
BD 1 850 | 6430 +0.05 +0.005 +0.02
Q1 12 |137.32{ 839 +0.05 +0.005 +0.02
Q2 12 {137.32] 1335 +0.05 10006 $0.02
11Q3 12 1137.32| 1014 $0.05 +0.005 £0.02
Q4 1 | 600 | 3262 $0.05 $0.005 10,02
Q5 1 600 | 4217 $0.05 $0.005 $0.02
Q6 1 | 600 | 2680 $0.05 $0.005 002
SF 1 198 | 1798 105 +0.05 0.2
SD 1 198 1798 05 +0.05 +0.2
SQ 4 £17 555 $05 +0.05 0.2
HC 70 | $45 4210 0.5 10.05 102
VC 70 | £110 | 210 05 +0.05 102
SHU | 12 { $16 | 555 105 +0.05 0.2
SVD | 12 | $13 | 555 05 +0.05 0.2
BT 4 +10 | 2311 05 $0.05 0.2
SP 1 {20 49 105 +0.05 0.1
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Table 2. Failure statistics of storage ring machine devices

& R4 A ZHE) HAE(%)
RF 9 210 0.59
MPS 11 576 1.61
magnet 1 169 0.47
vacuum 4 33353 93.15
interlock 8 273 0.76
control 10 470 131
LCW 3 106 0.30
injector 9 526 147
power failure 1 122 0.34
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Table 3. Bar chart of failure rate (excluding vacuum
components)
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Table 4. AC and DC power comparison of power

supplies
ACKW DCKW DC/AC(%)

BEND 3208 282.55 8567
Ql 0.842 0.57 67.7
Q2 6.66 58 87.1
Q3 6.2 56 90.3
Q4 59.17 488 824
Q5 113.17 97.9 865
Q6 171 127 74.3
SD 197 183 28
SF 10.7 88 822
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Table 6, Frequency spectrum{unipolar) of output
current ripple

Calculated [Meas--u| Measu- | rms | Input DC
resonance |red Freqi red dB | (mA) | voltage | current

frequency Hz Vrms V) (A)
Hz
BH 9.65 9.812 -89.8 323 | 6.6225 | 662,25
Q1 125 12 -826 | 074 | 35432 | 35432

Q2 125 11188 -917 | 039 | 55562 | 83.343

Q3 125 11.562 -89.2 | 052 | 6.3828 | 95.7425

Q4 14.35 13812 -85.2 55 | 3391 | 33961

Qb 83 7.625 -89.1 35 | 41556 | 41556
Qb 12.12 10.125 -70.1 | 31.26 | 1.86025 | 186.025
SF 145 13.25 =732 | 328 | 7.4 107.1
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Figure 1. Linearity plot of Bending magnet power supply,
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Figure 2. Long term current stability of Q3
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Figure 3. Current ripple of Q3
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HE 5 .66 KV Al 2+ dof iyt 4K
- Table 5. Phase characteristics of 6.6 kV power line

kv A kW KVA KVAR PF VTHD% | ATHDY%
BEND R 6.461 43.11 141.26 175.58 104.28 0.804 1.92 5481
S 6.612 3959 100.95 168.03 134.33 0.6 1.778 5931
T 6.604 4179 8754 13156 98.21 0.665 1.234 5.620
Q4 R 6.547 9.783 26.39 40.20 30.32 0.656 191 10.21
S 6.707 8.805 16.598 37.28 33.38 0.445 1.681 10.39
T 6.682 10.357 16.18 337 2958 0.480 1.227 10.09
Q5 R 6.545 15372 48.220 63.05 4063 0.764 1.888 6.428
S 6.709 13.864 3365 5855 4792 0574 1573 6.663
T 6.683 15.406 31.30 » 50.39 39.49 0.621 1.249 6.39
TR6 R 6.565 16.78 61.74 69.21 3127 0.892 1.92 3535
S 6.727 16.282 56.61 69.1 39.65 0818 1.561 69.9
T 6.703 19.653 50.77 64.14 39.2 0.791 1223 33.37
TRI9 R 6.531 7.96 2155 3268 2457 0.659 1.891 30.71
S 6.693 6.581 13.586 2 2422 0.489 1.644 26.3
T 6.676 12.686 13918 41.27 3885 0.337 1243 ° 40.88
Total 73032 KW  1047.7 KVA 674646 KVAR
E 7. AZY AAHAUZA F9E [unit : ppm)
Table 7. Measured characteristics of magnet power supply
DC AC
Current stability Voltage variation Load variation Current Voltage
variation variation
Peak |(#)rms| mms p-p (+)rms p-p (2)rms (+)rms (+)rms
spec
BD | 17515123903 ( +50 | 700.70 8791 74519 | 9222 4084.73 5141.86
Q4 | 53002 | 5962 | +50 | 80105 | 8884 | 77749 | 8493 5374.82 5096.36
Q5 | 245453 | 19.065 827914 10877 | 78699 | 10453 12267.28 7715.30
Q6 | 258029129310 [ +50 | 2961.22 | 23140 | 2907.47 | 232.39 34551.3 126259
SF | 123250 | 13300 | +500 | 244855 180.11 | 2468.14 | 180.69 75740.49 16921.14
Q1 | 197564 [ 24306 | +50 | 125227 | 112128 | 1254387 | 112668 | 284222 6165.35
Q2 [ 80990 | 9392 } +50 | 691.008 | 89.222 | 69966 | 91.828 20027.16 6991.68
Q3 |90.8693 | 8978 | x50 | 541137 66.61 55946 | 67.055 22019.65 5417.50
CH | 51397 | 72812 | £500 6239.58
CV | 55352 | 1045 | +500 5984.12
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Figure 4. Current ripple spectrum of Q3
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Figure 5. Long term current stability of CH2.
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Figure 6. Current ripple of CH2
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Figure 7. Current ripple spectrum of CH2
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