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Research on modeling of cogeneration units based on digital twin technology

WANG Yinsong?!, JIANG Lingbin', WANG Yingge?

(1.Department of Automation, North China Electric Power University, Baoding 071003, China;
2.Huaneng Yingkou Thermal Power Co., Ltd., Yingkou 115000, China)

Abstract: To establish an accurate and effective dynamic model of cogeneration units, a modeling method based
on digital twin technology is proposed using unit operation data. Firstly, the historical data stored in the unit data
server is extracted, it is then clustered using the improved genetic simulated annealing fuzzy C-means method to
establish a historical data clustering library. Then, during the operation of the unit, real-time operational data is
collected and transmitted, and a multi-level similarity recognition strategy is used to retrieve the historical data
closest to real-time operational data in the historical data clustering library. Then, based on the optimization, the
extreme learning machine will use the searched historical data for unit modeling. Finally, a twin model of a
cogeneration unit in Hangzhou is established and comparative experiments are conducted. The results show that,
the built model meets the accuracy requirements and can track the real-time state response of the unit. The model
accuracy can be further optimized by flexibly changing the parameter settings during the modeling process.

Key words: cogeneration units; digital twin; genetic simulated annealing algorithm; similarity recognition; ELM

BT R A H] RE RN R mIRAE HERESLIRE THATH, BAIFARE L AL
PR REA L B A 07 (02 JT, BRI HESEREE TR
PN BRI A S P U, B TERI BN 583 H RIS A7 BORTE TR A ) 2 N .
SCHR[B-TI B AR A I RE BT e AGRIER HLAL K& s Bt A0 S i Adis A7k 76 4L
BTEESL T — RABUEER, R TR WEA, I HEIEEUR AR 2B, PR s

Y 5 B HA: 20230607 MIEEAHER: 2023-09-15
F—IEEE: Fo 1967, 5, Wt iR, LEGRTABEER BRSNS HIL, wys@ncepu.edu.cn.
WBIEMEEEN: 2% (1999), 5, Witwscde, EEPI AN RERESHL, 3159701452@qg.com.



12 ¥

FEIRy 55 FE TR AR A SR H RO LA T 107

ML &P Lo N R LS R G R, AL
Y0 R B A T LA

B AR A H AR AR S R
DA S AH 9% [T 50 i S5 45 JE A B 1 ) 38 s A 5 i 4
AABETRY 2 [) S IR R VR (R B 56 R ), SCHR[10-11] K
A E AR N A TSR, 8T RS
AR AR, fif e T LA A iy A A&7
FR ] A, SCHR[12]48 5 T AR ) X ) & F L4 %
FARE R, SERMCKFUBIE R R Be AL Y . ST
MR[13-15] 2 37 7 % Fh 2077 b i T AE = 2R 2R A 4
B, SEEL T AR PR LR S (A] 545 B A A IR S AL
B SCHR[16-18] R M Tk, ESr T HLR AT
AR, ARG T HUR B TAERCR .

B AR AR H AR R R B : 1) Tk B A
FE IR H ti e, R R A Re s b 1
kb S Bt ) B R G (PRSI TR T RAMIE AT
2) B KRR SIE S EHARIE T 224 R R
SR AL SR PR S T BE s 3) i EE AL
FA A B AR S BRI T S HE: 4 AW

2. HLERE ISR eSOV R R RGBS AL AT
70201,

[ A Ahe i NECT 2R R B . B DA R R
BREZANRHIT T — RFIWT, (BAERHRE™
PLAH T Fe D o

AT R TR AEBOR, IR SisfT 4k
e BRI IR B IR, SIEAE SRR AT IEAT Lo
LR, IR K AR R L T AR B
18NS I LA AR A AR

1 BB AR F LD

PRI LA PR Y AR B 8 B i SRR
P RER AR, WTEETEGR, S TR, (HE
Xl AR I AN RERR ER LA IR SR IR S MR
Ut AR — R R ML R 2R A A T A
s, LML S BRE S SRR R, R SE
I I AT Hdle B IR R RS AT IR, M bl
HIZRA SRR 18 1 IR LA B 2R A A
ULY AV WES

A I AL 2L B S

—{f

(TP AEERIN

SRS R -
(A {|ﬁ @ Conln B 4 52

b # &R

% JE 37k
lNiuJ 7 Y
CRLU Y

— U

-—

7
A
H

% i #4 4%
A&

L

K dls e 55 s F A7 fifs B dhs
T B 1 e A B8 IR 9%

L

A 1247 B 4T A il B O TR 55 A

T i 3 R AL W 3 Y
55 3IDCS

f 7 47 }I—,",‘ DCS’: H):H‘Jlr‘r’r;iw\ 1:,1,{4”1??,@\
BLALIE O sy b 25 7 503
ey
Tt

184 B UL R K53
WEORICI 1 77 %

5

| e

%K 2
1 2 N

AR
A

Lo
T

— R i
i) T & |
Py s THL st

Bgg, M O

NR

—

g FIA
V| ZE e AL
| A E, fE K

V| HE - Pk A 0L
Immmmwm%

___________________

B 1 BB AFEEREERE
Fig.1 Construction process of twin models for cogeneration units
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Fig.2 Fuzzy C-means algorithm flow based on improved
genetic simulated annealing
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