Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan

J-PARC MR = EHAHE

=R A

PASJ2015 THP068

a1=w FDORF

DEVELOPMENT OF THERMOSTATIC UNIT FOR NEW MAGNET POWER SUPPLY
AT J-PARC MR

SR

AN D), SRR A

THEEA, REl— Y

Kazuki Miura #®, Ryu Sagawa®, Yoshinori Kurimoto® , Tetsushi Shimogawa® , Yuichi Morita ®

A) High Energy Accelerator Research Organization (KEK)

B) Universal Engineering

Abstract

In J-PARC Main Ring (MR), we plan to shorten the driving cycle from 2.48 sec to about 1 sec for higher beam power.
To achieve this, replacement of the power supplies of main magnets is mandatory. The digital control system is adopted
to the power supply controller. This is because the digital control system enables us to implement complex algorithm into
the controller and reproduce its configuration. In case of the digital control, the stability of the current measurement
decides the performance of the controller. To maintain stable operation of our high intensity beam, the stability of the
current measurement needs to be at ppm level. This needs the temperature control of the A/D convertor and its surrounding
circuit (A/D board). We have developed a thermostatic unit for the A/D board and successfully control the temperature
around the A/D board within our requirement level. In this article, we describe the details of the developed thermostatic

unit.
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Figure 1: Overview of new power supply feedback loop.
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Figure 2: Control method.
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(c) Enlarged view of the peltier element

Figure 3: Structure of the thermostat.

RE Ul ERSMBLIE B & Figure 3 (a)l2” ¥,

BRI AN IR D720, A/D HERB LY ¥
v MNMEHLOBR BT D a7 S A XD MEEAE
Lo TV, X Figure 3 (D)II/R L7V TH
%o AD HEMIISMBAH IO Bl LNES L7 5
XH, Ea br—AXGTHD AD T v 7B
OV v v MERIO A Z BRI 2 L L,
AN 670 & 2 FbOm 3 EEAM B S 5%
wE Lz, WrEUZ W TIE figure 3 ()ITIEKRIX % 7R
FTAULF = F B T A mARIC R L, 2
ZIHRE= hr— A THDLHN— AT L — &
PELE TR BAVR. B — b SEHET AT CH
Ll WrEWERS MBS O I < JRBE, 2L
TR D 72 DI B RS T L 2 T — T Bk AT

BiEL L, E—hy 7 ELOMICITEKREDETED
AT, WM AR UBEER A S LT,

&wfzﬁ%mowfm\%$ﬁ@%ﬁ@/k/
MEPIREVE | WK L, ~LF = F 7 hEVal &
EMHID AT 723 20 K D SAE(HEMAI 50 “C, WEMEI 30 °C
PRAENCEBWT, HGER 1.7 A T 10 W OREE
EETAHLDOERRTE LT,

4. ARBEERBFIRET CTOMRERR

RAEEAE CAE IR = » b —(EEA B L OYE
Ear bho— %%%%L\ﬁﬁnykm~§®ﬁﬁ
iz 35 CICRRE, BRERE(Te)% 40 C. 35 C.
30 CO3INRNE—UNIET, SLICARFREFESE L
Ty ¥ v MEPUC 1 V /1 Hz OIEFEHE 2 A F) L7=dk
ﬁf wfn@%mﬁgf%%%ﬁmﬁﬁégﬁ\

ELESEDZ LR[S, BRERBEZHRBR L, 72
k «)Ciﬁﬁm%ﬁ%&ﬁﬁ?f@JnﬂC FEIR
HIREOEEETH & 5,

Al U723k BRAE 5L & L C, Pt100 HX V) fF 1) ¥
(Figure 3 (b) "1 >~ ~ A) | THIEAEH (Figure 3 (b)
BRA Y NB) . v MEH#L (Figure 3 (b) A v
bc)kivm(mwm3w)f4/bD)@ﬁ4@
FricisiT 5 1 R COWREER % T5C Figure 4 (R
‘3—

Table 1 & U CalBRifi R 2 277725, Pt100 LV
Hﬁ%fﬁwfﬂmkf%\%@%%ﬁglﬁﬁ
% O ERE (Tl RS 35 Claxt LT, iRz
01cum;mr%£ﬁm1%rk@ BE=a b
0—7 D7 4 — Ky 7 §l#ENI 270 E T{T A C
WHEEZD,

FLTC, BEa ba— LR THAHEEMNIE
FEIL, WO Te THIESMEICK L TREZE 2.5 C
DINIZZE L TWD, ZHUX A/D F v 7 O R
2.0 ppm/°CIZ%F LT, 10 ppm LAN & 72 5 B AR FE#
(TH3£2.5 CUNEW S MREAEZ LT\ 5,
U< v MEP#L #2 Bt 1.5 CUNICRE
LCEY, EERME 2.5 ppm/ Cloxt LT, T+
2.0 CLUNZW- LT, AfEE2=> MIBEE
ETHMEREAE T LTS,

Table 1: Summary of Test Results

Environmental Stability Target value of the

temperature [C'] | Temperature [*C] ?T [1:?5] temperature difference["C]
(Te) (Ts) (& -39 ()
Monuting porti 30 34.93 -0.07
oul ng on
of the Pt100 35 34.91 -0.09
40 34.96 -0.04
Internal of 30 3258 -242
nternal o]
the thermostat 35 34.58 -0.42 +2.5
40 36.75 1.75
Shunt 30 33.94]  -1.06
uni
Resistor #1 i; :22? -(1)(2)§
Shunt 30 3410 -0.90 £2.0
uni
Resistor #2 35 34.96 -0.04
40 35.98 0.98
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(a) Mouting position of the Pt100 (point A)
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(c) Shunt resistor #1 (point C) February, 2014.
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(d) Shunt resistor #2 (point D)

Figure 4: Temperature transition.
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