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Application of Digital Twin in Digital Transformation of Thermal Power Units

Abstract

A new state estimation algorithm is proposed to improve the accuracy to obtain the optimal state
estimation of distribution network against FDI attack. In the case of phasor measurement units being
attacked and the measurement results being alteredthe optimal Kalman estimate can be decomposed
into a weighted sum of local state estimates. Focusing on the insecurity of the weighted sum methoda
convex optimization based on local estimation is proposed to replace the method and combine the local
estimation into a secure state estimation. The simulation results show that the proposed estimator is
consistent with the Kalman estimator when all the PMU measuring devices operate well. When the PMU
device is attacked and the measurement is abnormal a sufficient condition is provided under which the
security state estimator is stable.
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Abstract: The national strategy of "carbon peaking and carbon neutralization" and the industry consensus
of "reducing cost, improving quality and increasing efficiency" require the digital transformation of
thermal power units. The application of digital twin in the digital transformation of thermal power units
is researched, the four-dimensional model and five internal relationships of thermal power unit digital
twin system are proposed, the functions, architecture and objectives of system scheduling platform and
five kinds of services, intelligent development, intelligent perception, intelligent evaluation, intelligent
optimization and intelligent security are introduced, and the three development stages of the system are
prospected. 1t is expected to improve the measurement, control, scheduling and management of thermal
power units, consolidate the strategic position of thermal power supply and peak shaving, and realize the
digital transformation goals of intelligent control, intelligent management, energy saving, low carbon and
environmental protection.

Keywords: digital twin; thermal power unit; digital transformation; digital twin service; carbon peaking
and carbon neutralization

e HH: 2022-03-17 EEH: 2022-04-18

HEWH: FHxKERRERES(71471060); FALE HRRHEIE4(E2018502111)

HEAEF: HPR1970-), 5, B, WS, L, WK IR R ARG AE. E-mail: dongze33@126.com
BIMER: LEHE1982-), Lo, YRIT, 14, #F5C T MO A e fE AR i 1 S s H] . E-mail: wxyncepu@126.com

Published by Journal of System Simulation, 2023



Journal of System Simulation, Vol. 35 [2023], Iss. 6, Art. 2

235 %55 6 Vol. 35 No. 6
2023 4% 6 /1 VR, A B AR AR KL BT e R R ) 8 A Jun. 2023
0 2= FAT, T U B 2 2 B 9 o T

B e IR E A R R, UG
BHARSEAMTI TG A EL, DR R
AN H bR, BRA T kA
PAHB TR R G R R, RELE (2035
I HARANE) hAEH CHESh A I e A
VB By [ % BY, AE E R AT ML R X A 1 T
B 7K 7 7 Tk BB S A A A R AR R
L7 AR,

K 770 L A e U H ) A IV 1 EEEAE G 4
AT, KZHCKHENLAE LT B LA E B KR
Bree, &, i WA, EEUKPES, RS
BT Re 12, Bke. WM. RKETF RGIET
TR KR RIUR SR Rt . R
B, WREPEAE. MRARIAR B B bR Y R A B
e OEKIRM T “BikiE. Bomm” g,
R RERCHER 2 TR, KA A HER K R
B E R TTAT ;s QT RE IR 1 K FUREAT )= 23K
KN KR ES SEREEIE, DUERRREE. KR
RESE — RBETRAN T A7 At . 2 R85 52 8 2 K F sk
Ry @ “PEARL B W BONATIR IR,
ESIR EREDS KK EES . BT
IR K TR BT AR iy AR R R, K E LA %
FAFE A JE

Ky AR HE P H Grieves T 2003 S 7E 2 &R K
22 (7= i A A R B R R AR B 1 20104,
EEHE RIS HRRINASAVEE., FE. 58
FEARFIAL 5 28 B Area 11 32 H T #7224 M &
Jre it X7 7E Grieves Fil NASA S5 4L 1B 50
WS, B2 as 7alEl”. mamRt.
EHERNFASIRE REHNZ R, HRS
augt . AR RS T RE A T e 3, T
I'] 7 Simcenter 3D ¥ &' i@ H H A Predix F
& V:[EjA % 3D EXPERIENCE - &4 %728
AT AN L, BT AR A IEIE D B R E )
P&

BB A R, TR Y AR P O RR R A 2 K
RAELEM B AL RS ET 0, A
W B0 2R A R R S T PR SN KRBT B T AL
FERt, 7F Grieves = 4E R M Rl BRI T
K EL AL H 2R A R G ) DU AR BT AN 5 e P 8 5%
R, NHEARREN . REMSHAT TR, X
HkREaHr 7RE, UK RyLH
TR k. Z4A . BEFNBRRITE, R’
HE K R ML AR R A AR 2 B AT AR 1 A
KA

1 KENHETZRAE R G T RESEH

ASCHR W T W 1 PR B KL By AR A
RGVUYERIRIAN S Rk 2R DU4ERE R AL 3 ) 2E IR
L BUr R BT RS . BT RS
By SHR BN AR AR BIYLR A AR Bk
B RER BRI AR A RS S
KA BUr RIS BB RN “H8 S K
A BP ARG BT AR AR R KR
Py B U AR B B AR A R S5 AN BT AR AR AR R
27 RAR

K1 KB AR RGP 4RI AN 5 Fok
Fig. 1 Four dimensional model and 5 relationships of digital
twin system of thermal power unit
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