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Load forecasting for coal-fired power plants based on NSGA-II-VAR
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Shidongkou Second Power Plant, Shanghai 200942)

Abstract: The significance of load forecasting for coal-fired power plants lies in the fact that it is possible to know in
advance the demand for electricity in the future period of time, so as to rationally arrange the operation and downtime
of power generation equipment for maintenance, avoid energy waste, and improve the efficiency of power generation;
moreover, in the context of coal-fired power plants participating in in-depth peaking and coal blending, it is necessary
to predict in advance the future period of time in order to ensure that the coal blending heat generation capacity is
adapted to the demand for loads and to improve the efficiency of combustion. In this paper, a load forecasting method
for coal-fired power plants based on the fast Non-dominated Sorting Genetic Algorithm Il (NSGA-II) optimized Vector
Autoregression (VAR) model is proposed. The method takes the historical superheated steam time series, the
historical reheated steam time series, and the historical power generation series together as the input VARiables of
the VAR model to predict the power generation load in the next 8 hours, and at the same time uses the NSGA-II
algorithm to optimize the order and intercept of the VAR model, thus improving the accuracy of the prediction model.
In the testing stage, the data sample interval from October 25, 2022 to October 30, 2022 for a unit in Shanghai is
selected to establish the initialized prediction model; the model effect is tested on the sample interval from 8:00 on
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October 31, 2022 to 16:00 on November 1, 2022, and the VAR model is optimized according to the test results using
the NSGA-II algorithm; and the VAR model is optimized on the sample interval from 8:00 on October 2, 2022 to 16:00
on November 2, 2022 using the NSGA-II algorithm; the VAR model is optimized according to the test results in the test
stage. The prediction accuracy of the optimized model is further tested on the sample interval from 8:00 on November
2, 2022 to 16:00 on November 3, 2022, using the NSGA-II algorithm to optimize the VAR model based on the test
results. The results show that the root-mean-square error of the prediction is 15.341 MW, and the average absolute
error is 7.839 MW, which is improved compared with other time series prediction models. Therefore, the model can be
practically applied to the load forecasting of similar coal power units, thus providing a reference for subsequent
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operation decisions.

Key words: coal-fired power plant; combustion efficiency; load forecasting; NSGA-II algorithm; VAR model

0 3l§

TEHL T ST T R 2 S 1 5 1 RS T
WRHRE R T 1 & L B0 Ay T LA Bl & FL 2 W) B 22 HE
SRR, AT A DR sl e it R Al T B
HL ) SR BR 2

ARG R T T R S5 A TN 2 30 o X AR R T
SR AR SR DR 2R AT 20 M, DA T e S T A
TS TN AR ok — BEmt [l ] A LT K A SRfT A . K
FL Ay TS HL ) as AT R B EERREAB R ML T
HA TR, Al DI B ) i 5 B K3
SUNIROS:S VS ONARE )i Wi WIS Y iWIE SN
IR R B HCR MEDESRT O T RIIER
JIPENRRE A i R R R R G is T
JEAS A TP AR RE IR A K R, AR e R R 9
PERTH g 2 PR g 7 Bl D4 B AN 72
e, LT AR Al o 17 I >4 AT 04 17 D0 B0 2 9
LD BTN | ) S oy B 2N S =g TR 2 /N e s
BT RAIRE L T A D ey PR TR RS bl 21 H
LR RS EAE N,

AT BRI R T S 4y PN E AR 22 R PR B = > P
Ve BRI E] P8 PSR A A ri i TN, T P %
A ] fg RS , AN REMS I 1 ZRBOR AR B 2 [R]
PN AR S AR, AT B D) S A 7 A, 7 A
ZRPE S TR RCRAR, 5 T ORI s 8] S A
A, PR RIEREANE ; LA, 2B T
T 6 1R D S A e B O AR i A RRAIE R 5
A KBRS A i, AN RET PR RS e v
AHABHILAE S, SRR TR AR RE 1 2
ORI r T S0 Ay T AT A 2 AR T g s
RARVE A, 200 T A T RERZ R K LR A O
SN, 28GR RSB . XA R Y

372

https://www.cnki.net

FRIE HE 45 7] B S OB JC vk 4 T8 3L AR S50 4 H,
SR A, DT 522 o 00 ) o A 1 RS 1) 3 Ak g
Fio TESEBRN I R R R — e 2R G
2l &/ E s i i
AR SR P30T B O 2 AR O P A T AR AR O 28 , il 42
5 R B AT AR O R AYH BRI, X L A )
FEPRBEHL T AF G TN ASE AL | R 57 8 T o o
R, BT [RIES AH E A DG bR SURN
1R G BRI BSORT 77 346 3 1) P AOE e 91 A T4 26 43 #T
G 12 A 7 9 S 18 R DG RO G 28, % H
(7] & ][] 3 9 S B AN FNAT: 55, FLRRAE 7 51 0 B £
JETT NI4T, fofi 67 iy P00 235 SR SRS v 1A,
i 2k 4F SCHC HE P 8t 4% 5312 (non—dominated sorting
genetic algorithm [ , NSGA- Il ) X 75 A5 &, 1 I
(akaike information criterion, AIC) . D1 Hir{= B #E N
(bayesian information criterion, BIC) | Jifi FL 7% {5 B 1
M (schwarz information criterion, SIC) X 7§ -4 RS
BV (hannan—quinn information criterion, HQ )4 28
5 ETE AR S UK FE A 30 48 1 & (likelihood ratio test
statistic , LR) B i HASE Y B B4 FBl i A7 i — 26 S0
5 A SCER A FH Ge i 5 o e 2 B O A
bl SR FHARARSE 2 UL ABE A 45 mT A i e /M Ab A
SR eRECRAUA B , DN S AR iy HERf 1 F UL &
AEJ), HACA St 1 22 T B A 20 [n) U 1 5
S PR . A SCR F ) i [ [ AR (vector
autoregression, VAR )" FE4 7 & i 5 Tl , 5 3047 [H]
FESCHRAR L , T S BB 53 Z B S AR TR
FEERY A figp Rk BT iR, TN 45 SR S I, B LG
b [ K PO AS R SHTINNNG 2 AT BT 7 , 45 3] 118 67 i T3
NN IR (X PN =Sk N W YT ST e ey
FTUR AR



Hh | &N

2024 4

SRS L T NSGA-II-VAR #9 ¥ BE W, )~ 7 25 Fm)

% 44

1 MIRFE

1.1 BERE
AR SCHAR R WAL 1 TR

E1 gERiEE
Fig.1 Modeling flow chart

1.2 #HELIE
1.2.1 Bk

N AR AR |22 4R FR 5t (safety instrumented
system, SIS) 2 4 #1) A5 i 156 SR 4 T 2L A0 R AR 09 - 34
FEBIPRSCR MR R HURRE AR A
ZEVRIREE SCR A NO MR RS S B ARSI
IR 73 MR SE 45 73 MRIRESIZ IS I 5 APRARESC T ]
FEBR ARSI 530 PN B IR @ ARG E REGH T
REAEG 8 , P2 5 & L i BT R LM G R B B4
ko BEHCS A LR DG R AR T 0.5 fR:
TESF IR R T AS it SR A A=l

62(9@ _yi)z

https://www.cnki.net

s n N EFEREAR 2,y S 2 D FEA B 9 7
Wo FFAETHH PELERANZ 1 7R

F1 BFHIHESABRENTERERXEY

Tab.1 Spearman's correlation coefficients of each
characteristic data with electricity generation
FHIE IS Y I
A ERIE 1
HFE -0.057
[T E 0.31
LR S -0.22
RHLUBEE -0.066
TR 0.52
PERAZEIRE 0.54
SCR A NO, ¥ #Z 0.33
RIS A E 0.48
SRS K 53 -0.08
MRS 45 R 0y 0.097
PRSI Iy 0.46
SORIRESIZ NS ] 52 ¢ 0.068
RSN B 73 0.43
H1 8 1 AT, S RV 91 5 ke r B Y 3
IREAHCHE R BN 0.52; HFAZRIRIREE P91 5 & HL

T R B A M R 0.54, B AL 2 Fl
R T] 7470 B 5 i v, e P 9 A7 e H e PEIASE Y
122 BREFFIAR XM

DL b SR AL 4 2022 4F 10 J] 25 H —2022 48
10 7 30 H 31 441~ %edfs o £ B A IX ] (A 00:00
B 5 min —PEHEAEA) , 7350 1 PR PR
f () P 41 | PR YR B BsF () 7 47 & W o ek (1]
4T B #H 2% 1 (autocorrelation coefficient, ACF)
i B *ﬁi"é‘@(par‘tial autocorrelation coefficient, PACF)
I3AT S AT R — B R4 R R A R AR

N 22— 4 B, 39 o i ARGE TR I e
A8 AR VR N E] Y 51 ACF 5 PACF 73
Brassf s FPHVREAR S50 14411 5 A ARG BRI T
By FE , i FAH DG sRBCHE B R i 3 Rl 51 1
5 G B 7 F ]I A A (autoregressive model
AR) b BEA A
1.2.3  BFIE) B3 A5 ARAR B

XF 122/ 35 53 50 e T 1 T itk v — A )

373



o B 1P

2024 %8 A LA B s s SR B 7 NI 3 %405 F4
2 AR R SR AT B4 ZRRHERAFEIRXES T

Fig.2 Correlation analysis of time sample series of
superheated steam temperature

E3 BRFKRRENEERFIIEXESHT
Fig.3 Correlation analysis of reheat steam temperature
time sample series
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Fig.4 Correlation analysis of time-sample series of
electricity generation
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