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Fig.1 Principle diagram of fused magnesium furnace
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Fig.2 Comparison of net load among three
kinds of dispatching modes

2 RERHLAVE ISR AR

Bl Bl ik U e ORT H AR BB D BT RE TR AL
K 2 KBEHE AL 7 R G0, FLIRNDK: 52 I S 2 g
HAMY T, R T RGO RR TR L, KR
BEGEAT B T I BG4 e U Y T
P, OB I K LA B T AR o AT R DA
AR RE , LA AL R AIFFE X G2, X AR e
I A RS W KR ML s 17 A A7 50 #r
ST R X 04 e R P AS ) B BE A T AR AR, ST K
F LA S T AR

HRAE K AL TE T R G PN R Az 1 RS
REFERRIE , T LA A B VR 04 B BBE AN 8 T 0% 8 o8] 0
B B A% T G BE R o B . TR R AR IR B b, ok
FELBLZH 1) A AR o i R B0 AR PR L 2R A A
[52) A1 O P SR fi 2 T LA RAR X O LA AE LA L D71
LT R, UK LA B 1T 7R 5 R IRy B 1)
IFEA £, (P, ) H

f(PL)=[a (P +b,P. +¢] P (16)

K a, b, e, A KHBHLA | I BEFERRE I 2 R 5 P,
R e B2 KL HILZE i B 18 T 5 pou A K FE B T R A AR
RINHE o

FH T HL A0 52 B 22 BE H AN R A, S B R S
HoTH A RE IR, 75 B K AL AR ) i AT e R
PRI, B RE VR LB B KR B Zs a] . (HEE %
KL T B R ML RICR 2 Bl 2 AR, Rt



%2 X P A R BB AT S R REIE S IR Y L ) FR S - H IS 2 PR IR B T i (i1}

A BRI I e
G307 .
TEANTE I A R FE I 0 By Bz, B %5 18 X (16) FToR
PREFE A SN | 38 1 7% AR 52 78 1 VR T HLA
#ﬁ?ﬁﬂ@?%ﬁé’]méﬂﬁ TRFE LA . AR SR
Manson-Coffin 23 3% kB HLZH 1Y 75 i $1 4 AR £
Frawit a7 PR,

AR KL B AT A HEA T

ap
= (17)
/ 2N (P,)
N,(P.,)=0.00577(P" ) -2.682(P. )’ +
484.8P! —8411 (18)

2 s o R HLALE R B, HEBA 2 IV FE AR
[E A2 4K 5 p, o K AL TG AL , 2 5 HLAH 2
A KGN, (P, ) Wi T EEER IR
o JCHUAILZE R P R 2 1 0y X, O A
P BRBE R E T T ARIE | LI 5 ZEAE b Py B gR
THZERR B N ARSI OO, DR3240 Tt % J32 ) g oy
B BT B B MO A £, =X (19) s .
Jo=mapa (19)
s po FELLIIAT 5 m, SR B TR EE IR W B B
PRI o o
g5 BTk,
KIPTR.
F 1 REEEM RN BHER A

Table 1 Cost of thermal power generators in

ATl PR W i B i K ML AR,

different peaking stages

e L
AL /,
TR R L4
VR IR LALH,
3 ITREBEEREEEBSIEERHE-
HR&EFEEMRLER

B2 S S RE IR A LA BB AR T, L
[ i e 1 SR R A T T T L
5 2% G B 4 Y L S L 0 25 S A7
2% , I EL A D3 0 T e i B 25 ]
R AN T AR 5 97 B 7 380 5 I S 35 0
SR HE S RS A 2 R R X ) &
495 P AT B VU R R A 2
BERUE . RARAE 1.2 5 B S0 HT AT X R
VAR IR0 3R VU, 5 2 S I 7 2, P
B 01 2 7 R 8 FE R I L 75 % 1 R T 24
IR R A PR A P RE 0,
i 2 K5 e, Rl 5L 5 W6 R )
e o 4 L T L M R FUE LA
B I 3 PR T B KR b 9 T 94 O 1
Fi. R ARV A L 43BN ERORE P e

70 A AT UL BB DG A5 VAT 422 0% R B AR
3.1 B ﬁuZéTa"‘le]J#?l‘Ei

XFF R IE B G B, H RN 2 B ok R TLA
TR JEE 8 06 ¢ E ML AR RN XU R, , 7 ey 0 25 1% F A 6 171 T
Z: 55 6 (W 06, H RO DA SR 10 24 h ol 1A TR E
SR, DAL b kg ek ] (el B AT 8 BE L LA AR S8 H G 24 h
WY EIB 1T A S A B s, B2 RGN A
KL 5 O TR VR I AILZH ) R e 0 B R
far B VAT 0 o

H i 28 5% U8 BE AR H AR sREICH -

Frini .

minF,=F, +F +F, +F, (20)
T N N
Fl,g=223[ La,(P. ) +b,P. . +c]p., 1+223 S
t=1i=1 i=1
(21)

s'\“%li-s\“'

T
F.= ZZ [ PawnSts (1= 50+ pagsicd (=501 (22)
1 =1

L=

T
Fo=Y (pursi+ NP, +poosh) (23)
=1

:2]7 il (24)

X F, ﬁ%éﬁaﬁua_ﬁm B HAL S K AL
W BAT A F, R AT AR F,HLEEE 671 107 3] 15 g
A, FFERUSAF,, 5 N, N, 535018 R L
£ BRI L2 A Bs il M ¢ I 20 T g
KEHLAL i IB AT A 55 oA K R HILZE § 7E ¢ B ZI 1)
FA RS, U 104 B3R 3 S pLek
A5 P Py ST B R IR HLAL AU A5 A B T 7 2
BRI IBEAR 5 o P 2301 Ry LB B 7 B3 I A
M [ U S AS 5o S R 3o R ) L SR I R A
FH 15 S 220 19 53 B AR R E 3 0 R BT 39 KUBUAS 5
P, R RS 7 K

1 H ATE B2 b 75 B R 29 AR A KU
RIPIESY SO &N ESY Y R Sl W RS
AT IR T 2, L R B8 67 T 2 = (1) —
(7).

IDVACEN S PIES) S
WU i b R BRZ A
0<P <Pl (25)
JXLEEEHJ'JE’JJT@B'Z?’]FIU?
-R wind_down S P isind -P i;nld < Rwindi\,p ( 26)
AL Pl e 4 020 XU DR TG 5 R, L,
R oo 73 1) DA JRCHRL T 38 i) b @I 38 5 1 1] T €3
PHASHR BRE
2) KHHLHAR
KEALZH A T 23 -
SeiPwin SPyi <5, Py (27)
J(EEHLéEE’»JijJﬂLbEi?’JFEj\J

_Rgi,dovm s Plg,i - Ptg,_[l < Rgi,up (28 )
KR HLLL Foe/INR A5 IR AL 2 2R



@ L/ AR {7 G-

Fa02k

2 Sl‘fim = Ton,i (Sl',i - S[g,_il) (29)

z (1_3?["1)2710[[,[(5;;1 _3;,5) (30)

0

Kepopy P AR KRB o B R
BRAE s R, FUR o0 53 0 R K FE AL Ty 38 ) I T
R i) TC3 o R BRAE T, T, 20590 R KRR
BLE i (35 SE AL A ML/ N

3) RGIBITAH,

RGNAE DIPR TG HR -

Ny +N,
N Pl Y s Pl =P ()+P,,  (31)
i=1 i=1

ARG R A R AN

Ny +N,
t 13 13 t
N, st (Pl —PL)=R., (32)
i=1
Ny +N,

N, s (P =Py =R (33)
i=1

KN, IR EEG P, R B2 B S AT H
FOTMMEL ; R, R 4o 5 5 ¢ B 2 R G238 17 T B AR
WER EJié R TR -

i e HOFT LAk VA R A R AT R A, AT LA 3
2 6 SR AL AE 2SS I 20 0 JR 45215 00 L A B 97 4
EA$ A I 20 04 Dy 32 T A 00 R B R I AL ZH g L )
KN, IR IR RAS A HAGIE B2 A H L
AR EE AT rp it — 20 SR i
32 HAZLFEERSE

76 H ALY BE, LA 1 h g8 5 R 4, 26 HE R ok
1 h (8 L BLE Hh A% 10 G e o 2 AR A L
I, T AR LR — NI B R A B R G R IE TR
A f/ N H N TR B , RGBT A F
B2 T R AL B AT AR RIS A5 BUAS | HA B £ £
P A A RE IS AT A RIS KUA . BAE R
GLic AT R P LT B I R G E R s 1 LR
I3 2 ORIt e HL LB A T2 3

H 280 1 BE A H bR s BRCH -

min F =Fp,, +F +F +F

N

ol No
Fo=Yst [a,(PL )Y +b. P, +c]poa+ st fa: (35)
i=1

i=1

+F, (34)

battery

N, +N,

Fo= Y [ pansi(I=si )+ pagsi! (1=5,.)] (36)

i=1

Fo=p.si+0P, +p..s) (37)
Fpuiery = Phatery | APty + AP (38)
F,. :pwindP:fbs (39)

RGENA NIRRT -
Ny +N,
D Pt X suPLi=PL()+ P+ AP — AP
i=1

C
battery battery
i=1

(40)

AP F o RS H WNIBAT BA s F,,.., 4 B A AE
RGIBATIA 5 Py 9 FL VL RE A BN SR A 5
Pliin(l,iﬂﬁtﬁﬂ?']é@ H R H ;Pif,a({jl‘j H PR A7 A
EORERIIE (=N

33X HA A T AR A SR A, PR — A
JE A AN 8 L BLZE Y s DR XU H R
FEufE i A RE Y S S Ol . B T- H N2
7R B T AR AN B S A BT AR o

4 BB

4.1 BEHISH

T2 ) TEEE 30 715 158 R GEXT A SO 4 H 1
WY B H AT - H N2 50 E B R EA T30 0E . 2k
G B IEEE 30 15 5 R G & A 1 R ML &
1500 MW [ XU 37 4 &5 K R LA 1 & ] DLtk
AT VR RV 1) K B ATLAL , He v 225 2 B el T o LR
R EAY K T RS AR 3 R 200 9T / (MW h) , 2k
HL L S B0 P 57 A 36 A1 Tz . RS TRUSK A 0] 2 g
TR A HE BRI [ 8L, A 375 R A% Bk
WEATRAR . 7E H AT R | 5 AL R R R
FGERRECH 1500 UK, FREERLE A 500, 28 S HE5R 0
0.7, 28 AN 0.3 AT H Ap 8 BEAELAL H Py i
JEE AN P A R I S e/ e P R AR R v
T AR Tk 1 B KGR AR R 500 U, R AR
J 100,728 FHE N 0.7, 38 XHER 0.3,

AR SCABC S, H B Al 78 2 HEAE PR, R
eRAFTR e HoN T k% i T g )iy ik
o EEL A 7 i 14D T e s R IS LB B T e B
HFEE IR A AR T 6 h, B B4 2L T JE I )R
eIt 4 b D) R B A ey LR B I T SN R 2 T

R2 BBREAFATSH
Table 2 Regulation parameters of

fused magnesium load

N AR s R R
A/ MW W /b /% /%
700 6 4 20 15

RGP bR E A BE S AT A, G Aer 1 H R T
2% AN B S A P A2 I, R R R A e B9 H AT
H PN B TN 25 SR AR ] o AR BE Al P RS T B9 i B HL
TR FH B8 TR L P Y, 25 5 A 200 MW = h, i B HA Tl
B ELAR S BN B 52 A 32 A2 it s . Xk fiE b Y is
FIA A 5090 / (MW +h) .

42 BEHIERSH

R T YA SCAT B B H R - H N 25 R
A R B DL s i e E AT .

D5 1 AUREEF B H AL HEF T IR0

2) Sy 2 AR & K H ML AR 0 B £ fur A
Har g . AR H mm XU 0 , 780 % SR i AR
BB T AR Rl A AT 8 S5 R4



%2 X)) A T R AR B ST A AR I A R A B R ) R R H NI A R IR DT ik ®

A
3) 35 3 AREE K AL LA R R B B e S it
AEFL ML HEA T H AiT— H I R0

254 XU H R - H RS F0m £ , 75 0 3 Fhagae
TR BITRAERNZES R, &5 T3
RG] B AR 5 A B A3 TR o

R3 ARBRTRARFESITEMAI L

Table 3 Comparison of total operating costs of electric power system among different scenarios
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Day-ahead and intra-day joint economic dispatching method of electric power system
considering combined peak-shaving of fused magnesium load and energy storage
LIU Chuang',SUN Ao',WANG Yibo',HE Huan*,ZHANG Hailiang',NING Liaoyi’
(1. School of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China;

2. Anshan Electric Power Supply Company of State Grid Liaoning Electric Power Supply Co.,Ltd., Anshan 114009, China)
Abstract: With the promotion of carbon peak and carbon neutrality target,the number of new energy genera-
tion connected to the grid will be considerably increased. The inherent randomness and volatility of new
energy will significantly influence the balance between generation side and demand side of power grid.
Accordingly, the existing dispatching mode cannot meet the dispatching demand of power system dominated
by new energy. To improve the peak-shaving capacity of power system,the representative fused magnesium
load on the demand side is brought into the dispatching main body to carry out joint optimal dispatching
with thermal power units through the configuration of battery energy storage device on the fused magnesium
load side. Taking the minimum operation cost of electric power system as the optimization objective,a day-
ahead and intra-day joint economic dispatching method is formed and solved by genetic algorithm. An exam-
ple is given to illustrate the effectiveness of the proposed peak-shaving model, which can improve the new
energy consumption of the system and reduce the operation cost of the system.

Key words: fused magnesium load;electric power system dispaiching; wind power consumption;genetic algo-

rithm; energy storage
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Table Al Adjustment parameters of thermal power units

ETRE] BUE D FIMW A J11% /AN 1%

1 350 100 50
2 100 100 50
3 100 100 50
4 60 100 50
5 300 100 30

& A2 BihfikEESH
Table A2 Parameters of battery energy storage

HLHb % AE S5 SHUH
b fEREA /(MW « h) 200
HLYB i i A T LIRS 0.3
faf RS BBR . TR 0.95. 0.25
fifi it 7R 0.95
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