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Research of self-adaptive PID hydraulic turbine governor based on
modern intelligence control technology
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(1. Yangzhou University, Yangzhou 225000, China; 2. NARI Automatic Control Co., Ltd, Nanjing 210000, China)

Abstract: In order to overcome the flaw of general hydraulic turbine PID governor, a new self-adaptive PID control based on the
modern intelligence control technology is proposed. First, it divides the condition of hydraulic turbine according to synthetic
characteristic curve, then calculates the optimal parameter for different conditions using an improved genetic algorithm, and
smoothly switches the parameter by means of ANN. The simulation result shows that the new control method has excellent static and
dynamic performance, in addition, it has a strong robust performance.
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Fig.1 Calculating transfer coefficient according to

synthetic characteristic curve
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Tab.1 PID regulation mode of hydro-turbine
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Fig.2 Model diagram of hydro-turbine governing system
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Tab. 2 Transfer coefficient of hydro-turbine in different conditions and optimal parameter in different regulation modes
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176 07075 -1.1378 15681  0.8902  -0.1756 0.5876 2.024 0385 0.0l 4532 2096 1323
177.1 07374 -1.1425 15644 09117 -0.1787 05855 1991 0378 001 4337 1988  1.220
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179.9 07981 -1.1422 15564 09488  -0.1853 05802 1.881 0356 0.0l 3741 1763  1.198
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Tab.1 Part of auto-test result

TiH Eiie fF5

1 JEFZZRY ml. 05 & | IR Z 3R | BkA
SEAH A AH 13 ms

2 JCEFEF A ml. 05 ¥ | LR ZE B R | BkB
SEAH B AH 12 ms

3 M ZEFGY ml. 05 & | B =S Ry | Bkc
SEAH CAH 14 ms

4 JCLFZERYT m0. 95 Ik | A2 -
SEAH A AH

5 HEF ZEBNEY m0. 95 % | A3 -
SEAH B AH

6 HeEF BN RY m0. 95 (% | A2z -
SEAI C A

7

5 Z5it

Bt B RO IR D9, Rl L4k LR B
F AR — Pl B IR AL R A Y
BRI Z M, Sy TR IS AT
T R A B TAE R RTR, ARSI %
# 1 A SR BRI 2 BORBIR N, AR

IR EEN 7 i 7 S AR WNDAY i Uh 8 & o =1

SEMHAE NN TAE, AL BESEIL T IR 1

F BRI A SN, A B S A S 2 T AL -
FBEIRRG IR T F H ATE FURET N G

TRITBEE I B, MR 25 18— Tl R4

(. Eedxl— gkt ERIBTA R BER AT IF A A

AR YT %, X7 AT UE A e e — 2

THRE.

S0k

[1] Webb A C , Webb M. Automated Testing of Power
System Protection Relays[J]. Power Engineering Journal,
1988(11) : 291-296.

[2] Cristian Paduraru. Automated Testing of Protective Relays
Using Advanced Visual Test Software[A]. in:Proceedings
of the 2002 Large Engineering System Conference on
Power Engineering[C]. 2002. 143-146.

[3] IEC 60870-5-103, Transmission Protocols 2 Companion
Standard for Informative Interface of Protection
Equipment 1997[S].

[41 W J7 47 Mk 4% ¥t DL/PT 667-1999 idt IEC
60870-5-103 :1997 [S].

(5] Bl 37— ARIMMLEE AL ORGP MINRA S IR AE RE(T] L)
H 1L 4%, 2002, 22(5): 61-63.

CHEN Hao. Test Device of Protective Relay and Its
Property[J]. Electric Power Automation Equipment, 2002,
22(5): 61-63.

(6] #&EE, xdk, &5 ST PC W EMEHEAFALLLY I
WRAGWTHIT] . 4k 88, 2001, 29 (11): 44-46
LIANG Zhi-qin, LIU Jian-fei, et al. Development of a
Test System for Microprocessor Protection Based on
Integral Portal PC[J]. Relay, 2001, 29 (11): 44-46.

Yeks B HA: 2009-03-03;
fEE BT

B (1976-), F, B, NERHR%HH AR
HEFR I &, E-mail:laiqing7617@163.com

T (1967-), F, &L, AT LRP R,

E Z=(1971-), %, 5L, NEELH AL LA,

&E HH: 2009-03-25

(E3:% 85 W continued from page 85 )

(4] RRFUE, ZERANE. BT LU0 K ES HLUR T R ek fig
AT MRS E S, 2007, 31(4): 34-37.
TAN Qun-feng, LI Zhao-hui. Performance Analysis for
Hydroturbine Governing System[J]. Automation of
Electric Power Systems, 2007, 31(4): 34-37.

(6] FMBFS, Phocw, yoik. KE AR ALK TR 426l
MHLIETE]. RS A BNk, 1999, 23(23): 33-36.
SUN Yu-song, SUN Yuan-zhang , LU Qiang . Research
on Nonlinear Control Strategy for Hydroturbine

Governor[J]. Automation of Electric Power Systems,
1999, 23(23): 33-36.

Y5 EHEE: 2009-02-26;
E& &

AR (1982-), B, MEHRA, T2HEFTEHA
PR EL, BHR%EHRSF; E-mail: bluesky wilts@
163.com

EEF (1962-), 5H, i+, ik, TEAFLMAL
5 6 F BT A

{&E H&A: 2009-06-02



