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Research on Real-Time Measuring the Instantaneous Discharging
Characteristic for High Power Laser Power Conditioning System

CHALI Yi, LIAO Chuan-jin, LI Jia, HUANG Xi-yue, FAN You-ping
(Chongqing University Automation College, Chongqing 400044, China)

Abstract Developing with the research on ICF, more and more attention is paid to the high power laser power
conditioning system. In order to obtain accurate experiment data for researching on transmission efficiency of the
high power laser power conditioning system, the structure of the controlling, measuring system and its real-time
measure method for the characteristic data during the instantaneous discharging process of the xenon flash lamp were
presented. A quantified-transmit model was adopted to measure and transmit the characteristic data, and it realized
not only separating high voltage, but also preventing from being disturbed during long-distance transmission to
ensure measuring precision. Cooperating to the modularize design of the system, the control function was divided
into several threads to enhance the ability of real-time and harmony, and it realized the remote controlling high
power system by low one effectively. The results show that the precision of the system is satisfied with the
requirement of analysis and now the system is applied in experiment and research on power conditioning system.
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Fig. 1 Xenon flashlamp current and voltage
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Fig. 2 Structure of the system
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Fig. 3 Structure of L-C constant current charger

HALER AT 586CPU,D/A A fidr, B 1%, A4
FERCH J7 AN AR 4 S 1 il TR R B A A 3
B .

FERALE 315, CPU H i TAERE N i B L
AR Sl 2 - B AR 5 2T B AL R SR L T
OB O, BUCGT BN S F S, RETHR B E,
T F S SIS L R 32 B RS £ A9 e R B REAH 5
L-C {8 i A2 425 K5 v O A9 1 98 32 B 1B O, R &
1A R AR T R R AR B S » LAk e 45
AT 4132 L B P RO RE LR AR TR R, A RE L AR AR T
9 FL IR T8 B TS IR S O F TR AEL A, 5 L B 7 A
e, SCR JT 2K 538 , 5 78 L oL B 7P B9 T e 28 [ AR
) % B o o TE R ALAL T8 L SRR, R 3 i
B 548 75 HL B o 16 FE R ML A 255 o T AR b R 9 S AT 9
AR 5 B0 4 Ak U O 77 7E B RE L AR RO R
EFEAETEE A BT R, X B 4% A L A 4% B RO HL IR
NFIRSEBE K ME, A 15 A % 3™ A B #, SCR JF
AL (T AL [ B FE AR, W SE B T TR
BE BADIEE, JRIE T FEH LG B R 2N
. BARET, CPU & B 3 K 78 LT AL 19 R3S
Fe iAok BB FL A A O FRL TR (8 0 7 H 8 HL LGS R &
x.

3.2 FERNEREEN-FHER

K AT B L R B LA ARRAE : D LR IR
BEASAL A N O V~40 KV (EHL) 52) B 45 45 5%
M 0 Hz~100 kHz;3) B E(E5 M, X #b e K2 5
KV (i fif5 B8 #2585 1 9 FE BB S BB I 8] 0 52 1 80 .
G5 X LLRFAE , R T BURAE L AT W 45 A% i B HE
TR FRE N B, A 4 i, BE
FEEEHERERFSLT N ERSE BTGES
1 3t B, Y LR A i 4 B R 1R 5l DG A AR 1R i e
PR EFS  E A TR EEE 107° 168
.

B TR T B HLZE 5 [F
BEEHEREBFEEE S, B RERE B T 8 34y
4,C51 B IR IR A/D REER, SR RAE 415
SER, AR A/D REERRE, BERFRT A/D
THMFFS T, REELR, A/D RFERBEME R
Bl B BN A/D R F 2 B 3088 I i BGE 15 B UK
HATE MBI FAE . ERITENLY
WAE ARVFES G, B RS232 M 5048 18 1 6 4F W 4% 1%
BB, XM AL T & ERE, R T
BRIME S mE R AR h Z 8 T,

VR RN Rz R Rl B NEE S R BB = S W )



T I

410

b X 31 %

. RS RATETBNNERE S ~aE L8
AR AR5 WY » HF AT I 25 e AT o A AL B

ZA G0 th il iz L R W 4 0 B O (R SO e L
B ERBIE K SR L, B 30 kV ®E
i, Myt Tt BB T /0 0 &R
M LA 5 5 A 0 A 7

4 ZERERGERM TR

BT ARG TR AR G 0 1 A E S T 3 A
MEMF A L. T 23k a5 W, %
MZ ST AL T R 580 & T2 fE
FHEREHTATRE . LB TR FME S BT
e B, To ~ To Ran—WEBRLEFM. T

RN RGLIR Bl 2005 5 L AR T 46 AR, [R] B
LS T ST B AR AR AN B0 o B e AT LA AR % D s
LWHAEHTHE; T, RARETREEHLKET
VB FERATF IR TR T, RARFTHREHR BBET RE
PR AR I TAE R T RS LA 5K
MLFETT o0 TAE (B B RBRE T REER LBEME
FRGERMEKBERATEYD; T, ~ Ts BB, BH
G AT T —WGEH . HEMR T > T, T AfR
SR AREENZ (BRELRRA - 5w
)5 T Bt 20 5 HE40L5R T SE B AR AR A0 5038 Ao A SR AR T
R TAE, R EANE T, MREA T TAERE KA
B0 R LRI B ANERAE 5 13 %) B 53¢ 9 Koo BEAT b
L, SeteE . 5 B e AT B TAERAS, 468 TR T
%0, BPSC o F i A B SE B L SEIR AR AR .

voltage signal

FAD register > RS23 »| lightguide |g 5
fiber linker |,. e
4 light-guide fiber
4 (to computer)
<
C51SCM |
Y

B4 e R A T AR R 45 TR

Fig. 4 Structue of model of measuring discharging voltage
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Fig.5 Time sequence of multi-threading
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Fig. 6 Result of experiment

(a) waveforms of current and voltage of xenon flashlamp; (b) waveform of voltage of capacitance;

(¢) waveform of voltage of ignitron; (d) waveform of voltage of xenon flashlamp;

(e) equivalent impedance of ignitron; (f) equivalent impedance of xenon flashlamp
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