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ABSTRACT

The lower hybrid current drive system on HL.-1M was improved signifi-
cantly in the past two years. The output power for one klystron was increased
to 500 kW {rom previous 200 kW. In order to carry out [.LHCD experiments
with higher RF power, the operation mode of the two klystrons in parallel was
used. Some problems were solved, which involved frequency, balance of pow-
ers and phase control. With this operation mode, maximum output power of

850 kW was realized, and a series of experiment results were obtained.
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7ZEHL-IM 38 b, BB afiKs) (LHCD) TRESK (HRENE R S84E
A RBAEE, ERRSREFFESFEEA TERYEED, FHHERIET HL-
IM £ LHCD B RR M TFRIFRE - RAWI AR, BRETBEL DRI E
S RS BT EAD 500 kW, A TEERSU THRAXMYEERITR, RiIT
HEFESEMNER, SIHTERASIEHRE. 2T 199 EEAANE I TREPLTRE
THREETHESTE. 21— S L2155, 1996 £ HL-IM 28 L E—WKH#HIT T RIS
PEETH R R, K THLHAROHTRERD, HWIRF 850 kW M T 21
e AXBREETPREMETIBRENEMAR, FTERENTERRAGEMNEKERLER
ETREMAH.
1 RZENE T LEZH
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1.1 REXEK
FE HL-1M %8 BB REIRE Ky 2x 12 SHERLHES, BAMERAD HE
FZRHF, ETREEATRSIAEREE 12 I RRM, MARLGESNHARNEREMN
B, BERRIEFFEEA T UEMENEW, BRREHMEET REMBZTIHER, R
RETREFRMFAR, MAERNENESET/FHITRT, BAECTERET FRE
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Ky FEd, AABRESMEASETRBE T AMEE. RERFUEEHERE. HRAMIHE
BELE, RASKE, TUHLEIBERZARMRE.
1.2 fE4ik

WEE B T A, MEGENEHESHHFRLTESRMER, BELRYS
REYH, ERFRAERARSHELT, SBEBMHEEITAHS, WJeGETHMBEIIHENY 400
kW, 10, WEZETHMBEIER 1MW AL, B, SEFREDEEHENERTY
T

(DEFHBEEMZEENRE. BERG—TERLEHL BT EHEEBRBEFVELT, ®
RREEH, ER—IEHESESE, RIEEHZD 107'PMAKSE (1 atm=101325Pa), §
RERS.

(2) REABHETEAARAR SF) Sk, YRRWERFMFKEMSEHIENTERE,
WEESEENRE, NESFEFERYREE/N, RERENEEE, HaXEGEd
ERESH 2.7/, Hik, EUHERAERNEETHERER,

(3) PRAZHSHE., LHAEENEXNEARSEBHNBREAZS, BiEHdak
BEATR. Hih, EMSR<EES, BERREBEZRU L. RIESHERPATIL
BURT S LB 906X 1
1.3 BEEHRE

EEENBERAGHEERLSSANMSEARSERAREREN, ZHAREEER
B REEAEENW I EREEE R ERE AN M TR AR
ERMEETHR, AHRIEREE LOEERE. REHEIEEKSRS, HHBE2YH
20 A/70kV, REXAREHAD, EIT XK. IHEFEFIEAT, BiArsE, RPBE
FERL., ENEFFRS, BrFAREIRMEESIHmRRABTEMRE, FHRHES
[ 35 fh & 2537 FH P B R 4.

1.4 HMEhE

REDNEZTYEE, ERNENMERFHRE 1.5 WHESIRE. MRBFHEE
BREEMEEREE. EdXMELSRAE, T -8 THERKE, MR THEE
AFUDEIAATRE B FEET, BETRHHAEE THRARMIEMERENER, R
NP 2 R M IAE 2450410 MHz A3 X R pTn] S5, i M Sk RIgs W
AL,

1.5 ¥HBhER W

WM EEETLHE, MEAEMEERE, NRUMRELTHHAXARTR
Ay, B FAERRNERERAEH Varian A7 ENE T, Mo EBKBLEFRE
.

ITEEH. ZREAXREBABA, HHBE. HERS. BERMERPURLT
HIFETERMR, ITLERAEESH N 11 A/15 V., ARSI EMSINTEE R, @
REFHENER.

Bk, ZEENMEE ZHKBRHFHHAR, STEFATER—HEH Y 180 V/
14 A BER GRS, BEEEEFEIEE 12~14 A, 140~170 VHTEE2Z A,

SFEEE. UFEBENFEABEEANFTE, —&E24EREE FHERKNSE,. R
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Hz WMhERAEHR
BEEUHE, —RERTRIFEREATITARSES . EREAEEERER L 3500 V ESR,
A WA B L AE 0~ 150 pA,
1.6 ZHRE

XUEZEATOI HR A B HAKRHF A, R AKEME N 250~300 L/min, ZIEE
J14 1.5~2. 0 kg/em®, GREFHURER, Bk, Bk K, REETFRATH
ERBEMKN TR, MBRREMTRRN, RHAREER FREREE KR SHHER.F
Bl FRETWOKIRER B,

A, BENEEITHERER, ERENE, Siks, TAARP, Ehakig
B FENHEET LEN GRS,

2 AT N

TFREABELEDNEZETRAHL-IM ¥ B R 25, WHANREX Varian 208 478
EEE AT TR, FHERERS REdNTE 3. MlEHmE 3 R, H
FGEREAThE SNSRI ERETRFEERR, FERL0. 1% (Ar =500 ps, T =
500 ms) fYd5 & LR Bk 48 7. HEARS AW TEE.

2.1 BEUERS

TEHEPhTIER ANFEA T, R R R RS TAERS, T4, #ik, FEMR
BREHE THMRER. IRFHTEHD THALET TEES, EXRPEEMEE
TS, HPREIBSERBEIMBAS, NXH42mA,

2.2 ThEiER

L E, RITMEFEFSEAMMEEXZHFTTRER, S8 T HEThELM
B (LA 4), BE R EMM MBI REH RS, M A TE, A 1.5 WEBEFLW
ZhH. s REESHETENEEHL, Ho BRRTREELMR, WEHMRE
A . 30 BN 2450 MHz, #EhZhEE 1. 2 W B, i LB 3k B 500 kW,
GREFERIN 5. 7 mA. T/EBEHEER 27 MUz, TEXAMTEHEN, BFHBETEHK
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Wi L TR R F 850 kW JE A R SRR O 9N EM AT, BREREN
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3.1 IAHESMR

fRdei MM B EMBREIANT AL T ZBASHEHES, REEETRD
A, NERLMATIBUARMAXMEMN AR E (A D, e mEsfition
B, U ARIEBENE T BEMEMBEAENEHSY. ERTAREERA—ENZI, #
HEERRORFERSE, FIFHZE 30X ~40%, BB RIBHASE, ERMMETIE, |
BMEEMAFNRET, hEMBEE 2B AR, IEEREBTREDEAEEHEHNBRE
FE. BT EEES B U RN T4 .

32 REgEbHiE

A RER DB BT CRAE, MiESEEFHNREMMEEE Y.
ARG FTHRAMBEHHEIETHFRRELERATH, EREMME. REENBES D
BHEEARRETL, MENESHTTHAANTENTE. RETHERINERSAST
MM —EAHEXER.

A # AR 2450 MHz BHE VTR SE Y %48, BT NER ST ERE
MRS, RI1IGETHEMNNESE. HHKER, EHFAZGTHAEREETETL
Bt WIS EHE AL, XHELERS “BR” HE, WREFTEE, EEER
#WEEAT 27 MHz, MABFIERZLES, FolEMTAERRTERS N~
o, XERMBERE “BA” HR. FHit. BBCREEME TSN, AMEgETEE
HIEASGHTAM (REL, £ FIARABEESEAMTRAMEMBRA LA, X
A METAER CGERE) 2R, WHFERMNERFIMFEEL. L, REBTF
RSB E AT “BilE” ME, ERMEFCFBIMEANGE. B HTHEHAMET
BT 3 dB. SERE AR DR X HH A



®1 RETHE. HEINRER

W /MHz 2450 2455 2460
BE/AY 53 56 60 42 46 52 48 51 52
1* WA kW 280 300 350 65 120 240 260 320 380
2T /W 420 450 500 50 100 240 130 150 170
¥z ERATHERGR

W/ Mz 2450 2455 2460

1" if/dB 51.5 50. 8 52.9

2% %5 /dB 53.3 50. 8 45.3

4 HiHE

FE HL-1IM @RI #E4T 7 WEZET LHCD 38, HERRETPRRT —RIE TR
B AT TR R A RS R A, SEAT S BIEBIT 850 kW 1 200 ms, FEULEM L. WB
T—RIAHEMN LHCD HEFRER.

& & XM

1 #EEF, Mk, HES HL-IM EBMECREDRETY. BLATRYERARAHEHEE, 1996

2 LIU Yong, LI Xisodong s RAQ Jun, et al. T.ower Hybrid Current Drive Experiments on HL-1M. in T'roc. of TAEA
TCM on Research Using Small Tokamak. Prague. Czech. Nav. 1996

3 AR, FER, XS, AT HL-IM R L LHCD MESLHALR. SRESEFETHYR, 1997, 17 (1) 41

4 HAER, E04. FRES UEABEXDRENBOHRET. AT ANYRTRRARMSYE, 1996



