$38% FH20M
2010410 H 16 [

N EREY D EH

Power System Protection and Control

Vol.38 No.20
Oct. 16,2010

E T DSP BYS 7k ki 7k 50 % R 4B 32 iR = ) R Gt

X AR, RBRES, W 4R, R X, & 47

(1. TRKFIILER, TR 400044; 2. TREIRFEFEES gaLER, /& 400050)

WE: AR AN B R KK F KL LA TR BIEAT, RAKAFBIZF PIALIAT AR A AR . AT ddsst £ %
RF. BABSHE, RETREM. TAKWAESES, FIT AR 5 R R R BORAENSEE. KA R PM
Ry, MET —FIT TMS320F2812 89 37T 3¢ . MARA AL AR RS 2%, BB RR, Zid 2
GRZH T RMAEM, FILT HAKKN HKEL LA R KA F IR,

KR TRBIM; RMEAES, RFEITREE; SRk EKEL DL

Development of excitation control system of high water-head pelton turbine based on DSP

LIU Wei', HE Xiao-rong®, HE Juan®, XIONG Wen®, LI Zhao®
(1. College of Automation, Chongging University, Chongging 400044, China;
2. College of Electronic Information & Automation, Chongging University of Technology, Chongging 400050, China)

Abstract: This paper for the first time in China analyses and researches the VSCF, maximum efficiency tracking, etc of high
water-head pelton turbine. In order to cope with the multivariate nature and strong coupling of the controlled device, it put forwards a
coordination control scheme with variable structure and variable parameter, fulfils the optimal dynamic matching of the AC excitation
control system and the hydrodynamic governor. It adopts the back-to-back PWM converters and builds the AC excited and speed
coordinated control system on the basis of TMS320F2812. The system is fairly reliable and lowcost. Experimental analysis proves
that this system strengthens the security and stability of grid, and at the same time achieves the maximum efficiency tracking.
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Fig.1 Structure of AC excited VSCF generator

thiti UKk -

S T 2




- 184 -

HEREP D EH

IR LA 2 TokietT (s Bas T MM
BATEE), WHRGRA LR, L. £ HARE
TG HeESEARltt. G . b TR Raf

MR BT, SEH P TARE Y S Bl

FEPM S BB BN S BB A T4 A IE M
HLES I A DI . A Il R A 4 1 1) )
ASUCHL. IS AT I AT Il 0 Hs 38 B 18 42 1)
REA BN 2 iR,

50 O 7> 7 i 1 3 E Al = O = VA 1) Y E e L IR
a2 b2 2
o i
L
: X _*;ré_() 37 <1 J@
— A , R in +AL+ A ,JIL $
YRS ST ] >(X) ZiE2 » SPWM
P + +” kL i - H
- I a8 ai| ait 1 T i
[or | kIR S—»
P —— DL
Hutif A 5 N -
P Jll‘ PR
0 fif e
53\ P Ua)
IFIE AT B ) i1 "

BTN & SIETA

 E2 SRRESEEAE R

Fig.2 Functional block diagram of the AC excited and speed coordinated control system
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Fig.3 Structure block diagram of speed coordinated control

system
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Fig.4 Structure block diagram of digital AC excited control system
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Fig.6 No-load grid-connection control experiment
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Fig.7 Maximum efficiency tracking experiment
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