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Research of hydrogenerating units based on modularized model of Matlab
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Abstract: The multiple-precision mathematic models of the subsystem of hydrogenerating units is established, and then the nonlinear
model, linear model and classical-ideal model of hydrogenerating units are built respectively. Through a comparison between

simulation results and field data, this paper studies the different application scopes of the models and verifies the validity of the

simulation model, which shows the superiority of modularized modeling in the simulation for hydropower stations.
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Fig.1 Calculating transfer coefficient according to
synthetic characteristic curve
om__Am_ (M,~M)/M,

e
oy Ay (a,-a)/a,
om, Am,  (M,-M,))/M,
e =——R———m—m/—™— ™
Toox Ax (n,—n))/n,
om, Am,  (M,-M,)/M,
e, =——_x——— @
" oh AL (n,-n)/n
. 0 M _(0.-0)/0,
Y oy A (a,-a)la,
e :a_qzﬂ:(Q4_Q3)/Qr
oo A (n,—ny)/n
_%~ﬂ_ (Q4_Q3)/Qr
O on Ak (H—H)H (6)
oh Ah (H,-H,)/H,

A

M, =93740 2L D g (Nfm) =1, 2, 3, 4

nlli

M. =9374025" pSEr (Nrim)

nyy,

0,=0,,D'H,(m’/s) i=1,2,3 4



-70 - RN EREYDEH

0,=0,,D’JH,(m'/s)

n, =n,;+/H, / D,(1/min) i=34

n. =n,,.+/H, /D (1/min)
n,D, .

H, =(—"—) i=34 (D
nyy;

1. 2.3 ZL/KEEHIERY

R K EEHLEALTC R,  BDRCR R E, 1
B O FIBAT, IR 2R KEE UL m,
AJ AT BB AR K R M LAL 2 bR AL
1-Tys
1+0.5T,s

G(s) = (8)

1.3 AR AR GHER
1.3.1 PID ik
] P 2 X LU 1 8 B R TG PID 4544,
AR B R AN «
Gpp (s) =K, +£+ﬁ
s 1+Ts
L Kov Kiv Kp HHGHIL BLor Barias; Ty
h T 75 AR ) 3 K
1.3.2 WRbESIBE
R s HH P87 A o 40 3o A A e 2 A
EfEY, BadsI SR, ERERZBEHRIIR, &b
Hesh ER I8 SE, A SIKEENLT I I B A
X A R G, AR -
1
O
s T, B2 TR 4
WO BRG FE A e BRI, DUDAR AN [ (1) 17
BB, BN RS BES) RGAEX . B 28k
BRI D7 BRI S ek R 25
1.4 AR ARRE
4.1 —fa ey
BHUINN IS AT, A R AR S oL T

(9

(10D

AR W S LB SRR, R HN
1
GL(S)_TaS+6n (11>

e T, AHLAFI SR IS (R 4 e KB K
LA ZR A BT R AL
1.4.2 Efe s i

7 A ST R U D P I, AT
KRG AR B HER I Sy, 8]
SN TT KA =R, HARRH A &R E,
TERBN AR R, AT e SeH n/E -«

0
O0=0-w,
0
a):&Per&PmO_ (a)_a)o)_&Pe
H H H (12

Xy =X, X +X

Ref: 6 BT o wo 48 HIA R HHLA LRI
SHRIE: Py WA o W HLIE 23]
WARAAS A Pyl R BB s H Ol BB
AR D MR RS VR BHHLE R Xy
You Xee 0 ANB R AL d AT, q BRI
oo AR, R xR d
WA, xe WRS q WU By bR
Bl q AT A

2 KEABHAEEGE

KJH Matlab FPHE N 1 ek A K5 R HpLAL
BRGNP 2 s o Hoh 5 K RGupide . /KA PSR
WAL R AL A A Rt A7 AN RS 2 11
SRR AR, KI. K2, K3 AU
FFO, KBTI AL B A, T LI K ER AL
VAT RGN A (R TR

B2t E, / E, 535 N TIF /D3RRI R EL,
by /ey 533N T D) 2L D KA 2 R E

AR K S TR, St ) — T R G ST
AFRKEEHUBERL, 435000 WK, AR
Bl — B R DL LR, sk, detbk
L] I 1R SN R BT i 1 1 R o N |
LRMEARKEENL. IR OB RS BER A . 0 LA b =
AU BEAT BRI I 2% 475 RS, 25 Rl 3 o
RESHWTF: 1,=03, T,=0.2, h,=5, T2.5,
by=0, E~0, E =12, 8,=43°, V=10, D=5, H=10s,
x=1.4, x¢=0.211, x;=0.535, Ppo=0.8, x=0.125,
=314 radls. So« H. wo3NEhrE, HAeKEY
R L AH

FH 077 245 SR AT BN JSE /K e B 1 B3 5 A 1
B, R, 07 RO R, HIRIIN IR ZEROR,
HEEH TR 45 R EESRA m e M v S, )
G AGIE o kG RERSTAL B R S bR A T4
KT, ATUAR IS AT PSRBT ) SCRF, R B B
BN, HATHIRR Z R B AT A2 . A
TR PERE A TP 3 2 TH] o



i P
%%ﬂiz‘&’ Aﬁ‘c

3L Matlab BESARI (1) K5 A FUALZL 07 FUIFIE

-71 -

AL HLEE:

NTH

q W HEIK Rl

L
Fetidh

AR

FehEl

KR Jre HLEEH

Ypid ¥

R e
K]

1
K3 o
2 by
T4 -
L,
S
e L fJJ:*f-if!Uu. JFER I
2, K,
BIER

B 2 KEHIATRFERIEE
Fig.2 The model of hydro-turbine governing system
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Fig.3 Waveform comparison of frequency disturbance

1] SETRT

R T T
E 4 KBRS IIA R

Fig.4 Copy wave on site of frequency disturbance
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