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Abstract

Abstract: Since most of the traditional parameter identification methods used in the steam turbine and its
governing system have the shortages of poor fitness, complicated identification process and long period,
a novel identification method based on least square theory, called direct identification method, is
proposed in this paper. Parameter to be identified can be obtained quickly and accurately through direct
identification method if the identification process is transferred to solve nonlinear equation which
represents the minimal error between simulated data and measured data. The identification results show
that during identification process the proposed method has high identification efficiency, accurate
identification results and robust identification process compared with the traditional parameter
identification method. The proposed identification method brings a novel way for steam turbine speed
governor system identification.
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Abstract: Since most of the traditional parameter identification methods used in the steam turbine and its
governing system have the shortages of poor fitness, complicated identification process and long period, a
novel identification method based on least square theory, called direct identification method, is proposed in
this paper. Parameter to be identified can be obtained quickly and accurately through direct identification
method if the identification process is transferred to solve nonlinear equation which represents the minimal
error between simulated data and measured data. The identification results show that during identification
process the proposed method has high identification efficiency, accurate identification results and robust
identification process compared with the traditional parameter identification method. The proposed
identification method brings a novel way for steam turbine speed governor system identification.
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Fig. 1 Steam turbine and its speed governor system model

http: // www.china-simulation.com

*3313

https://dc-china-simulation.researchcommons.org/journal/vol30/iss9/11

DOI: 10.16182/j.issn1004731x.joss.201809011



Zhong et al.: Direct Parameter Identification Method for Steam Turbine and Its

o 30 458 9 ]
2018 41 9 JJ

MUALREAT I B I, 3 3 A2 IR 1 45t By
BRAAE S WP ATHUR B, DS R LN
el e D2 o AT R ML R gud i fe b,
GIEE VN RS/ R BN U ES I S e i 3V
FATY P 17 2

2 HEHRZEEREREAN

M 1AL R G B T S
A A VIR ) 3 500 B4 4 T g A DA 15 PR A
o LABPEIA A 01, FERTERILENME 5 T 1B
VA UENEN)TRI
K 1

YO =%+ 5

Kb K WH25: Yo N RAMIMGIRA: T Hit
HH
55X (L) 1 8 IR AT
t
ym=%+K@—€q )

1)

A RSB ARG I TA] .
TECBEIN 2t X6 2 (R SRR R y, (6) - S B
W5 AR 2 TR 7 0 72 S -

N 2
J =Z[yr(ti)_ Y(ti)] =
i-1

t 12
%{mao—yO—Ka—é*ﬂ 3)
i=1
SR E) T IR T RS, 15
J(m)=
0J N & ok
o7~ 220 ) Y- K- T))-Tt—'ze T@

%%JﬁE%¢ﬁ,Mﬁ%FO,W:
I(m)=

N i i

> () Yo -K@-€e T)-t-e T =0 (5
i=1

O RALIET L, £ BT R,
RS R BRI VR SR A T K T — i, i i)
BT AT RBSHX E][a, bIN, ASCRHIBRE

E R
Journal of System Simulation

\ol. 30 No. 9
Sep., 2018

Wi A ER ) AT B Sk ff . BARBZIRINT -

O 3 () ME, HIBILE S B, BE s
AT ;

@7E a [FEa FBK AT, 53 (a+AT) M
{8, AW S ES7, W I (a+AT) #5153 (a)
M, kSN AT , EEEINE I (¢) /55
J'(a) M, BUEX M EH M[c,» c], ¢ =c—AT ;

@ilH ¢ 5 co 2 M AL d, 133 (d) M,
W 3 (d) FF5 5 3 (c) AHIH,  EUE X 11722 [co,
dl, W5 d 5 co 2 M e, SRR I (e) MMls &
WUV ERAE X )28 Ky [ds €], T8 d e Z b f,
KA I (F) HOLH

@FFHEX A, TR, 2Lk
B, SEROHE .

3 FHRLH

AR AT T EL R 40 R FH e H s R
P37 SR AT S HOPRRES, JF H S b
TIRIVE(RLS) KL THESVE(PSO) RSt f5 5% (GA)
MHRREE AT R, F E A A R .

3.1 ERIHK

PA— B ML PE 30 1 R ], Bl I TR) 2
T=0.4, 5, 15, fEHLIHr A SIEN T, 135
X I B 1 W) I Al A Tk A S Bl B e K
DS I CINE 4 €T S HI BUIBUBLEE 155 2 N 37N
WL TR SR FE R R AT S 4L
FERRE, FHRBCR IR 1 R B EE R G
(3 RPRSIINE 5 e N o] P e &= WU K3 52N
IV EAR R RVE T R B K SRV R ZE Tol
10°, HFHERIMAE 1 . WEHEE N
Pentium(R) Dual-core CPU E5800 @3.2 GHz
3.20 GHz, W7r 2.00GB.

pUIK L RSN VAN 3 30 RPN i R S A N R X AP ES
PRI FFEI A, BIIFARAER 1. W1
AIAN, B TAE R R, BRI R ) 2
PGSR, PEYRGE Rm 2 BN B R
RL 7 HESVE B A B HHR G R, H T SRR 4L

http: // www.china-simulation.com

Published by Journal of System Simulation, 2018

* 3314«



Journal of System Simulation, Vol. 30 [2018], Iss. 9, Art. 11

\Vol. 30 No. 9
Sep., 2018

55 30 &5 9 ]

2018 4F 9 H Binse, S5 FURHLKRN RES BE A VNEIEIT N ]

Kos BT HEHF VLT S H UL R GT R ,
PR, ReR w5 TR &5
W/, ERETESR

3.2 ETLMBIESHHFR

=
o

ko A1 ks {5 AL AR R 2t

(RSN S AR IR Y S A A oA N L
BB b, I BN [R) 3 4 Tew (113K
fifJTRE N -

19

1

T Yol ELHEM A T S HLAL YL 3 e Ton 4
L T G SR R, AR R A (o = Ten Ke)
300 MW HLAL SIS AT B 400 BHA TR TeuKep 7

o T B T B R B 4 5 (Tgw = Ten Kp)?
HEAT I 28 2 MO0, YR HUIRIT TR B A S0 T ; o
P BBRS AR Y DRI 8 S 2B 0 5 O 7 T _ﬁVK)ze“v
ST BRI FE ok, B R U T oo
RN AT — BT IO % ek, BRI t & o ]
SER 5 R 1 3 S G AN % HEE ke . 34T Ten (Toy = Ten Ke)
LRI S B3R5 LVDT B34 T, % 0.02, 01T Tk
DAL, T SUR A0 R R (s L
i 2 AR VEER 5 S, TR AT LR A — .
BMEERRS . 25 AV LAY, SRR _TenkiKe ol yie)po0 6

N A . - . Tgv - TCH K P
Gerl it M 2 Frose B, To, A HATHLRY I

[ H G K A HATHLR PID 5 25 LU R A Ky,

RL PR

Tab. 1 Identification results
RIS HRRITIE TC N W E JC N W E TC N W
WEE T 0.4 04 5 5 15 15
) RLS #iHgs f 0.3999 0.3721 4.999 46169 14.999 12.7235
RLS #EH/s 1.52 1.55 1.47 1.46 1.49 1.47
) DIM #FiH 4 5L 0.402 0 0.401 8 5.002 0 5.001 1 15.002 1 15.006 0
DIM $ER/s 0.24 0.24 0.47 0.47 0.94 0.92
GA #HRSE R 0.3910 0.3910 49853 49853 14.995 1 14.995 1
4 PSO #inss 3 0.409 1 0.4133 4.999 8 4.999 3 14.997 9 14.9850
K, K, K, K,
PGV -
Tys+K, Teystl Tpps+1 Teostl
AT HP 1P LP
2 PATHIA SR HIA AR
Fig. 2 Identification model of actuator and steam turbine
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