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Feedforward-feedback speed control system of gasoline generator
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Abstract: The speed stability of a gasoline generator is an important factor that affects its electrical performances. To
tackle this problem, we propose a control system consisting of current feedforward and speed feedback in a closed-loop.
The feedback controller is a multimodal controller composed of the fuzzy control, PID and maintain mode. Simulation
of speed control is implemented by MATLAB, and the experimental results show that the present controller has superior
characteristics in the static and dynamic performances of speed stabilization, in the comparison with the traditional PID
scheme. It is efficient in speed regulation for gasoline generator.

Key words: gasoline generator; current feedforward; multimode control; fuzzy control

1 5|3 (Introduction)

AN ALRAT RN R R B AR AR L A
PT84 2 0L, DR AT R R A RE Rt AL
SR F T /N R L R el Aol 7 YRR A 2R
MG, (ERE [ R T IR, RN
JBC Vg7 25 R B R FE AR AT TS AR 1R 2R, M
N BE AL SN /N LTS 2 SRR AR K — A OB
PR, H AT/ By AU O = 32 Sl e MU e
RSB, A7 AR ¥ e 7 T R RE R BT K R
WA GRS BEAN 8 B A B AL,

VO AR SIILEAT AR 2 TOUIEs i, Hahas
R B SR B AR T AR A, HAT, A B
SEERFCH LI BIREAT TRIEST. AESCERI2, 31, 7
99 2 P B 1 w5 O VR R VL
P P HIREAT T WEST, 10 SCRRI4, 5150930 B T QF T
e, Hoo s Hh St it NRE N BT LA
SHLIE I P IREAT T RS, (HH AT T A5 E
BT, RAT 2B B LA 45 AL

WeRe H 1: 2009—04—27, s Sk H 191: 2010—04—28.

7E B i UR 0 i, K2 KRB R 4
MR B 1 — A 2 82 5 8 R G R kAT
5T, RFE G R ANHAEAF THLT A RS A TERE,
A AR B B B2 1) £ R G RSB A
fie. AT T /NG R L AL, 15 HARA
RGFOASN E BN AN R MBI R, X TX R
BN, AT LK FH RO I 7ok B, BRI, B2
b AT L A5 GEPID L BRI 25 VR IR
-2 WA s L. R SR T vk, 6 RSt
LA A IS SR FHADR 42 61, EASAS IS SR FH Ze 1 PID 4%
il A FH A M A i AR B, T8y = A
FIEC ARG Kk S XA 77 2000 538 /N ARy & H AL
FEA B ALR G I RE R AT A k.

2 YRR AL AL (Modeling of gasoline gen-
erator)

VO R U LALTE — o He il 22 38 v i LR [w] 28
KA DY R — A TAETE IR <L R
4« BRE NI« HE A W R A e, 3L R BRI o



526 oW o s N A

08 %

B 7o A B 1. L 5 SR T A 5
d 1
Y o (Tong — Thoad), (1)

FTRRA

o W VML A B, BT rad/s; eI TR, JIEVR
HIHLI e B0 B, T e VI H R, Thoaa e 71
L. R SCR R4 PR T B R,

1) BEAPPREEA, RoR T 458 A <1 IF
JE R YR TR R AR AU e AT
TEEEFA MO, PR JE B, B2 1 (A ) JE N AR
P TT LA A B bR ) e AR 670,

mai = f(0) - 9(Pu), 2
o g At NBES TS B R LS, AT g/,
P RS E Ty, ¥ifbar, 1 bar = 10° Pa. %31
R £(0) 22 R T T REA I 258 82Xk 2L
f(0) = 2.821 — 0.0526 + 0.1036% — 0.00636°.

3)
T g(P,) T 945 H ) 1 e B
L, Py < &,
9(P) =1 2 p 2@
7\/PmP0_PI%177<Pm<P0.
B, 2

o Py KSR, B e bar.

LA Q)~@), WA R T LIRS S5
KRAEFN T R I N, AN = S8 i
Tk R T R

A SRS TTRE, W A 1 s A8 4k vl LR R
JSCIE NI H BT (17 AR B e Yk 1) PR 2

dP, RT

F = ?m(mai - mo)7 &)
Hodr: RIESSARREF L, Vo 2t < &
B, mg A RENHE S B R T, m e i EE
T PR L.

FERE A8 VML T, 30 i e 8 1) 2 ot e
o, T ) Py~ Friw 2 MAFESE W A%
YN W

me = —0.366 + 0.08979w P, —
0.0337wP? +0.0001w°Py.  (6)

Herbw VAL FE .

2) 4 ph REA TR R RE IR — AR, M
I ) SE IR SR AT,

3) IR, P AR RS IR T 2%
SCHR[6]FF [0 7 R T3 9245 HH K SE B0 2518, ROk

A A
Tong = —1813 4 37.96m,, +4.91 7 — 0.85(7) +

0.260 — 0.00280° + 0.027w — 0.000107w? +
0.000480 2 + 2.550M,, — 0.050°m,. @)

Forb Tong VML A2 B HE, oo UL H W
(2 TR, Moo U HE IR (1R BT B YA,
AJFRIZZEIRL, ok i KA1, HA7 Erad.

LA IR LR R IR B U AL AN KO, e il

R B K R
A Mao
- = OéLo, Mo = Mao + Meo- (8)
F o omeg

TP Lo 5 VR P o A = AP OBR e AR G 1) — A
WAL SIRA MR e 0% I SCHRISTAT A, Ly =
14.80.

4) HEAIRE, I FEA T AR

FH AR I AT, O i R B AT T i HE v
S TR AR B AH e 5 28 1 AT I AR PEER T, B T
e e T ) M

[F) 25 e FTL ) B 5 L R A U HU 26 2 [R) A7
TER R, Hrhp B, n i #3E, S A7r/min, f2 K
H AT L AR, AT Hz, 3B, i LR R A
Ey = C.®yn, Hr @1 1Eim, X1 &G o
IHHLR UL, Cor AT Ak, FRA [R5 A AL HL 3l 34
WL B RN AT = CrPrl,, T OrEIR
B MG B, T 28 s AR R A Bl Oy i, Cpat e
FEHEL

NI [RDD S AL AT DA 220 A FE BH AR B, 3%
B ity L RSO« FELAR RT3 PR B A~ A IR 2 ik
LB By HURK S5 I FL B 3 B, 22 A6 A2 2 O ok
%o By = By — By~ U, By = ilaXa + X,

Ey=U +jl4 X4 +jl. X, )

o Egon e 125 30BN By Taon H A
T, 5 Eo 051805 X o 14 il L dT; I, A8 il
HU A i, 5 B R B, XA S . BT By
WX HLRLT 2 180§ 3 13 g, K P9 D1 DN S, 4 5
P 1T 735 1) T et PRI (LA ol BEL P JR M A7 380 00 4 0 A
B, o Iy = I'sin, I, = I cos 1.

q

LN -

(I WNCTP 2l R INE R

Fig. 1 Vector diagram for synchronous generator
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Fig. 2 Structure of speed regulation system
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multimode control
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Table 1 Fuzzy control rules
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NB NM NS ZzZO PS PM PB

NB NB NB NM NM NM NS NS
NM NM NM NS NS NS ZO PS
NS NM NM NS NS ZO PS PM
Z00O NM NM NS NS ZO PS PM
PS NM NS ZO PS PM PM PM
PM NS ZO PS PS PM PM PM
PB PS PS PM PM PM PB PB
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Fig. 4 Structure diagram of fuzzy controller
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Fig. 5 Simulation model of speed regulation system
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Fig. 6 Simulation model of feedback control subsystem
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Fig. 7 Speed simulation result at the transition of load
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