F435 F7H
2023 F 78

& 0 8 %% it %

Electric Power Automation Equipment

Vol.43 No.7
Jul. 2023

Je P s S R ORE BLART rL AR R B e
B BLEH AL 2e 5t R 5 14

G S B P S R AL B S L S

(1. & AHRZFER, 7 10012052,

WHEKF BAER, AT 100084)

WE .8 —FE R RS B IR S E TN F L, TESAE ) FREF TR RERGRBEN, IS
B ABRGREN, AT RS PARATESIAE, TR ZFHGE AR TR, BB T Bk o
TSI A L BB SR Z TRk, EASZERARBRETHANGHEALT HETE

) AR A G B AU R A A S KGR R B AL 2

WAL AR A B AL AL AL B hn A A 5 4t 28 max

5% 5% #) NP-hard 3F & HEAR AR A B A 69 1AL, 3238 T R &5 R #3508 A ¥ BT AN e R P AL AT A 7k, 38
B M EAAC KA R FB AT RAPTR Ty ik LA A 2R, A RERRIRAE S B AT &

FATHRACZ TR BEAAE T A

KR 0 A A5 BN WRVRAHEGE AR S F BTN & AT R PR AL 2 R

FE DS : TM73

0 5l

TE“RUR” AR T, ¥ 77 R 58 37 RE IR LU A1 A Wy
FETE, KU OGAR S5 5F RE IR Y 25 1) wiovk 5 i s ik 4
RGERREBATHRE R . B RGE R
VAR 2R GE7E i 5 SR D sl A B0 T 245 Zh 5 F-
BrRIRE ST, Hoh K ML 2 R 48 G PR Y 2 2OR IR
TE v LI RE IR AT, KL R G T 2L T R I
P, L A2 v e n] AR BB AR i RGTHRGE
SEIN B 53 B ORI 55 75 5K 2 AR SCHR IR 55 4
L B G RAARUIR 55 o

TR RE TOK S R B IR A7 AE A
FHUPLZL F1 B A 0 PR ACARE T o A AR 8 42 T
T ) T 1 2 B A £ A B, Tk il A
W S5 BT R o St — 2L AR T AT RE Sy, 5
IR RGN B IR AR eI S 200 A
SR EC I 8 35 5 A n] DU AR R R
T BE PR BT -5 L PP 5 JK A A S B0 A HEL A 2R P
Tk, DT R HL ) B GE H 2 18K B9 o R R 55
oK o LA RE BN T REAS DR | VA B B A
J 9 H 3l & H#2 ill (automatic generation control
AGC)EZ , A 4 i J vl B st i T 5835 1 )
FEAE AL ARG Y B 5t VA A R 22 VRS R T
HAEZ 50 T R IR o s ot L e g ] S04

s B #:2022-05-13; & [ B #1:2022-09-06

L AR B :2022-11-18

E£WAB. B REEHELT XA A (2019YFE0125900) ; F
L5 A R4 571 B (2022M710599)

Project supported by the National Key Research and Deve-
lopment Program of China(2019YFE0125900) and China
Postdoctoral Science Foundation(2022M710599)

[l

XEAFRERD: A

DOI:10.16081/j.epae.202211012

AR LR, A5 AR B A — A
W B8 A EEELORL™ i, FE b e RSt ) ) R
Y R E T2 A T Al ey e e R Ll AR AR 4
o T PR AR ERD, B EL D R G RS M
Tt , E A 5T 2 P e R s i ] Rt T
ARG R

LT F TR it ) 3 0 Y 2T R v A R A
AR SCHR Y R A APRORE SR EEK 5 KA R AL 4 R A R 4 AR
5, e e R it 1 o A R AL BB R O 7 A
i SR, EL i 1o [ AR B TS as A7 D R Bl
NRGIR LSRR R, 45 RS LA =
SR I 55 B DL AL 255 8 BE D73k, AR AN [R] 9 45
R 380 A S5 3 X B R AL -5 r i AR it
PEAT A BRI BE , AT A L 2R G 4 B o ) 81 A3l
% o AFITHERE, t T HORL it 55 L R 2 8] A
FEAE RE 1 0LIa] I 3l A 1) R, 50 SCRIF S ri i AR 5
Jiti 2 55 PRI AT IR 55 If 228 s 1 A [] B 2] i SC BB [R) AT,
XK ML W) 17 18] B BRI 5 A T B 2 55
BESI AT o AR IR S T S M 5 B R ke A
PLELZ SRR 55 19 D0 A U BE A TR SR i Ji T35 max
PRIELH NP-hard JEZRPERI T, 10 1L, AR SCHE Y d it
Gr BT L AL R AR R 2R ik FLR (qua-
dratically constrained quadratic programming, QCQP)
[a] @1, I FE F 2 1E % A 5t (semidefinite relaxation,
SDR) 5 i W BEHLAL BEAT SR A 195 58, il i S 584
T ARG ADL 1 SR Al X L 9 TE AR S R Y TE B M S
Rtk

1 BHREREESHEENARSIEITAR
3 3k D) R S A E R e M AL



%7

SR, 45 TR IEE FA st R B AL AL ) v AR R S LA A 22 B IR E T i o3

HR A, AT = A H g Y A B B R IRLAY [R I
fem A RS RIENE . HIEA R B s 1 7Rk 2
MBS BT 5, WK 1R

v T e

................................................................

(R - [ER ] -

HL R B it

E1 BHERENEESEENARSEITAR
Fig.1 Scheme of combined operation of
E-fuel facility and coal-fired power unit
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Optimal economic dispatching approach for E-fuel facility combined with

coal-fired power unit based on SDR and Gaussian randomization
ZHANG Pengfei'*, WANG Shunchao',ZHANG Ruiqing',HE Zhao',FANG Xiaosong',ZHANG Ning’
(1. Electric Power Planning & Engineering Institute, Beijing 100120, China;
2. Department of Electrical Engineering, Tsinghua University, Beijing 100084, China)

Abstract: An operation scheme of E-fuel facility combined with coal-fired power unit is proposed, which
can not only generate important secondary energy, such as electricity, methanol, etc., but also improve the
flexibility of power generation system. To dispatch the combined unit rationally, improve the flexibility
while ensuring the optimal economy,an optimal economic dispatching approach for E-fuel facility combined
with coal-fired power unit to participate in frequency regulation service is proposed. Under the condition of
fully considering the frequency regulation service market rules,an optimal economic dispatching model for
E-fuel facility combined with coal-fired power unit to participate in single frequency regulation is constructed,
which is more precise than the existing researches. Aiming at the difficulty in solving NP-hard nonlinear
model with max function, the classification and transformation as well as semidefinite relaxation (SDR) are
used to relax the original problem, and then the scheme is solved through Gaussian randomization. Case
study analysis shows that the proposed approach has the advantages of accuracy and efficiency,and it pro-
vides a reference for the optimal economic dispatching of the operation of flexible energy facility combined
with coal-fired power unit.

Key words:electric power systems;flexibility ; E-fuel facility; frequency regulation service; semidefinite relaxa-

tion; Gaussian randomization;optimal economic dispatching



