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The modification of the JT-60U to a fully superconducting coil tokamak, JT-60SA (Super Advanced), has
been programmed as the satellite devise for the ITER (International Thermonuclear Experimental Reactor)
and as the national centralized tokamak. The present positive-ion-based NBI system (P-NBI), which has
been operated for 20 years and will be the main heating system on JT-60SA, is required to manage the long
pulse injection extended from 30 s to 100 s at the power of 24 MW with 12 units. To realize such a
requirement, the original control system handling more than 4000 digital data is to be fully remodeled.

Design study of the new control system has been conducted from viewpoint of market availability, system
extensibility, cost-effectiveness and independent development in programming. It has been concluded that a
distributed control system using PLC (Programmable Logic Controller) could be applied to the large-scale

control system for 100-s operations with satisfaction of the evaluation viewpoints.

Keywords : JT-60SA , NBI ,100 s ,PLC, Basic Design Study

*1 Research Staff On Loan (Nippon Advanced Technology Co.,LTD)
* Stream Co.,Ltd.

ii



JAEA-Technology 2007-026
H /8

Lo FE L IDIT et e
0 BN TR L AT o)l oo
3. BERRAIEID AT Iy cev et
4. 100 ?}{B@%Q%Hﬁ%“;j .................................... EEEEERREEERREY
4.1 PLC DR EABRIT R BRRES - vrvr oo
4.2 PLCICE BT —FUINEEITHIE BIERF - cvverrerre i
4.3 SCADA Y 7 FOEEKSES 2T MMkt AR oo
4.4 PLC ZFWT-HIfS 2T AEEKOKST oo e
R Y - 2= = I
6. FL¥H .- D R R

Contents

CINTrOQUCLION svererrrerremrmr ettt s
. Design phiIOSophy and Schedule .....................................................................................

. Existing control System ...............................................................................................

BOOWON =

. Design study fOr 100-5 OPEIAHON  «-+-+++ssesserserssrsssessssssmssssssss ittt
4.1 High-speed processing of PLC  +++rsessserssesssessssssississsis s e
4.2 Data acquisition by PLC .......................................................................................
4.3 Computer system for SCADA SOftWaAre -+ +ssrsssesssesssemsssissinistmsstisisisssissinssinsiaes
4.4 PLC-based CONTOL SYSTEIM +++++sesersssssssssrsesssssssussrsssis sttt i

5. Future plan ...................................................................................................................

6. SUIIINALY  +++esserssesssesssssessssssemstassis sttt SSTRUOOTON

ACKNOWIEAGMENES  ++ovvereessesssssssssesssnsssssess s bbb s

REFETEICES  ++++sererserserereetertesersestasesasesaase st ettt e b e b e b e ek a e e s b s b b e et s b et s e b bbb e

iii

W O 00 =N O O U1 W



This is a blank page.




JAEA-Technology 2007-026
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Do COIEDH 12 BNDRBDIEL Z > PHNF ARNDFEE (UT P-NBN KO AL/ N0 —
24MW(2MW/E), 100 MEDIREERNRDO SN TINDP, BERD P-NBl ODREAS/ VLR
E30MWTHD., CTO 100 MAREERIRT DEHICIE. EFRRIBEDIBENLICNZ., HIHY AT
LADKIBRBEDHUETHD. —73. P-NBI#IHY ZT AlL, JT-60 OBEREIIBN'S 20 &R
DHYEE USHESIISRFLIC R DHENEFRE U TET\D, FITHEMESHNY X5 AE AR
DIZHRBRICKDZBRIHNRETH Y. BREHGICEZEBEESL UBHTETNND, TDE
& 100 HASHIMEZIEIC, NEREBV\EEBEOBNEIEY 2T AICEH IR EEHE
Uiz, S5ICHIEY 2T ASHICHEE > Tl CNETO P-NBl DEED:ELrifEE TR AIRIER
UDD S - BERERR EFI I C B RICRIR TEDILRENDBN Y AT AEEEEIEICEE
Ulz. INbOBZZEICNASR PLC(Programmable Logic Controller MIR) &+ &44%22(Z A
WERIE Y AT LADERERGTET D CEEUIZ, PLCBAICHIZ > TR, BEREIEIY X5 ADD
HZTV. ZOSRKRGIEMEDZEDT —INEBH PLC THRETEINZBESHITINENH
B, AREETIE. TFHEI AT LOEHFHICXTITDEADHER ULE. 3B THERAIHEIY R
T OOHEDTIRRETR T, 4 BETIEIZODRBREFHONAE PLC EOMRELLEETSE &
BICPLC ZARNDHIEHY AT AZKERETRT, DE. 6 BICISEORIVEB EFEHEBRN
Do

2. BHOEADHERT I a2l

JT-60SA FH NBI Tidi&gz/ VL A% 100 #MEEERHIE (R-1 [C1 ) T DICHNZ., ZDRER
EErfiRa~20 FENWOREBEIERE UTNBEH. FHlEHY AT LADHFRFHTHZ>TE, H
DH5, BRFCIRICEER UCHBBRENNETHD.
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CHES TR, BUVYZTABROBEEEN LT, FTHER 1 1y FERNTTIO RS A
TERWEER 20 FREANS 22 FaiE) L. Z0% JT-60 REREGP THHEO Y v D DfE
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®-4 £5IC ELIHIEETHS CP1 & TRISIEE CP2(7 1= w /2 )IL—T X2)%b, CP2 D
FIBE(2 1w /1 BIXT)EMT — I TRUBIEBE CORE- V9 —0v JICERLTE,
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DNBDHD, COLHRBICEBSHEEE UTUTOEBICDNT PLC OMBEDREZEERMEL
Iz,
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BEFELUEBR, BRPTOTTF—IINEE LT, LiliE TEARENGD S PC R— 205
8 (T EME ; WET000) BRI TEE TH BT ENDD 512, WETO00 BB > T V%
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F—HBENINETE, NESEEEDOBTT B UNEREE - 00y B\ IR ST 7 —
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BT THDEEHBEDBROD o2, BIRHICT—FINERIE, WE7000 & PLC I2DNT
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