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Abstract

A MW-class DC power supply based on series resonant inverter technology already developed for application to the proton

synchrotron accelerator. Moreover, we achieved upgrades of the DC power supply by addition of inverter units. The performance of

the DC power supply was tested. The tests showed the power of the DC power supply upgraded from 1.2MW to 1.5SMW.
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Figure 1: Schematic diagram of the DC power supply.
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Figure 2: External view of Inverter unit.
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Table 1: Specifications of Upgrades of the DC Power
Supply

Item Before upgrade After upgrade
Output power 1.2MW 1.5MW
Output current 92A (Duty60%) 116A (Duty60%)
Output voltage 13kV 13kV
Inverter units 15 units 19 units
Dimensions(WxDxH)mm | 4500x2000x2710 | 4500x2000x3560
IGBT:1400V-600A
Switching frequency of 31.2kHz
——————— ) 13KV
2Q 100pH q
i |
i
m
m = 18UF
o—& D il or
! 1 GBT inverter> by i . <H.V. section>
‘3 Same 14 circuits as above i
Erremp— ST T
| C Same 4 circuits as above H
(5 I:—_'—_'='=':'_—'_—'_—'_— _____ <Main cireuit>:
= {of
+_ 1’3 — tim‘ing ;y“stem I"'IGBT’S gates
<DSP>. 0] Controll
<DC power supply>

Added inverter units

Figure 3: Schematic diagram of upgrades of the DC
power supply.
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Figure 4: External view of DC power supply main
circuit.
B L DHER ﬁ%ﬁﬂiﬂ@?ﬁﬁﬁ@ﬁ%ﬁf‘%ﬁﬁ%ﬁ%ﬁﬁ?@L:Eﬁf%ﬂﬁ%?fﬁ
WU T DMENR DD, Ll 2O EBERR 3
A DA BIE PR BB L SRR S R0 | @ﬁffﬁ“ﬁ
T AR A TS oy HIBERR 3[R L B2
SN N wa VAN El g E R QAN ANAY A g WY oYY el
%2, Fig.5 ® X912 FRP DM E LR —Ma v
THIT AN —ZEE L, BERR L] A L ot Rt 4
T2\ R CED T IEEB R U, Eo, ORI
J_‘ﬁ:%i&" 24kV L/LJ: Lan‘I’L/ WHB@§H7X/\‘—‘ﬁ3{}i
AT L7z L Th  BEER B L o n ik
%ﬁﬁ%ﬁﬁ%ﬁ%ﬁ%fé‘é%ﬁikbto

FRP-support
Added inverter units —

|§I

155

Bus-bar

\ FRP-cylinder

FRP-cylinder and FRP-
support

FRP-support

Tip of Bus-bar

Bus-bar

2/
L=
Previously installed

DC power supply
Assembly of bus-bar

Tip of bus-bar and FRP-
support

Figure 5: Detail of bus-bar.
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Figure 7: External view of a cabinet of added inverter
units.

Figure 8: Installation work of a cabinet of added
inverter units.
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Figure 9: Output voltage and current waveform.
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Figure 10: Output voltage and current waveform.
(Beam test)
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