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Table 1  Load growth forecast in planning period

Ay AER K U /MW AL /AL kWh
2018 2900.0 90.00
2019 3271.2 104.20
2020 3828.0 122.00
2021 4466.0 153.24
2022 51272 173.62

x2 RANESH

Table 2 Parameters of existed units

, HRHE K
P ML b Bl
HHLZEE/MW 300 100 200
BATYEP A A MWh! 2856  80.0 30.0
T HE R BE /L - MWh! 0.746  0.000  0.000
SRR/ NI &R 6000 2400 3000
JEA LR/ N I EAR/MW - 0.75 0.00 0.00
A LA S A 6 7 3

R3 HXBATENASH

Table 3 Parameters of units to be installed in planning period

, S S /N JKHL
2 mar VT
HHLZE/MW 300 60 100 200
Et ARy 285.6  120.0 80.0 300
BAS ¥ MWh
HERGRANY 129 3.0 8.0 5.5
AEFI /N B 6000 2000 2400 3000
fd AR /a 25 25 20 30
SEZNDIE I ZN 0.75 0 0 0
& 10 4 4 2

PLEASBINR 3 Fron . MRS N fr R T S 40
£ APUR.

x4 MIBANFERENER SH
Table 4  Parameters for EPP to be planned for planning period

" s [ L

S8 TRELT - UL
HAZEEIMW 120 80 100
PR A A-MWh 43333 3000.00  1439.02
AEFI RS E]/h 2500 2000 4000
fEFAER /A 2 10 10
PATBLALRL 0.67 0.63 0.63
AR MW
STk ke s 1 2 2

24 HEH#ER

TR LR, % H DBCC #7105 B, 2R A0 R 1
P M R ) RS I, WA 2 B BRI
W B AR S LA 3,

7001
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Fig. 2 Installed capacity of new generating units and

2022

EPP in planning period
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Fig. 3 Carbon emissions in planning period
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Table 5 Costs in planning period

WA 2018 2019 2020 2021 2022

SR 0.915290 0.915290 0.000000 0.915290 1.830600

o S 0.212860 0.425710 0.000000 0.000000 0.212860
LB T A ¥

AL 1.283880 0.641960 0.641960 0.000000 0.000000

JKH, 0.000000 0.357780 0.000000 0.357780 0.000000

HRMA G MY 2.412030 2.34074 0.641960 1.273070 2.043460

ORI 29.965400 36.932300 36.307000 34.700000 42.412000

s St 0.059700 0.361030 0.210359 0.086400 0.257786
WL E 4 BAS A ¥

AL 1.344719 1.616443 1.814247 1.584000 1.716305

JKH, 0.478047 0.566136 0.658017 0.607500 0.713490

BLUEA AT CY 31.847886 9.4759093 38.989623 36.977900 45.099581

RERCH ) B A ¥ 0.652380 0.000000 0.652380 0.652380 0.963190

SRBA A ¥ 8.229200 10.143000 9.970700 9.529488 11.647000

ZEB AN Y 43.141496 51.959649 50.254663 48.432838 59.753231

Fo6 MIFERNHHME

Table 6 Carbon emissions in planning period

A0y ek R A R i/
2018 7.827% 10° 2021 9.064 % 10°
2019 9.647 x 10° 2022 11.078x10°
2020 9.484 x 10° — —

N 5 il E Y 2019 L5 G AR 2018 ARG
T 8.818153 12¥, iXJ&[H M7F 2018 4F 1 2019 4%, i Ay
FAATLZE AN R TG P P Ei g 67 i 0 R B P 75 5K, PRI 22
B Z L], T HLL 948 58 ilAs ML 932 17 4
PORLARA A KA A R 3N, T DL R BRLE A AR T
G B 2 R FE 2020 SRR, R E AL, (0 $
AR Y . AR HE R = i - (| 3) v B L T
2019~2020 4P R HE i 52 R Rk . R & 2019~
2020 422 8], BRIREHLLE 0 $  25 s pdl /b FH . 1 45 Y 07
AE VR 1 B 28 A, BIVEE 2019~2020 4F0% & it —E
R TS AR AR R EALAL T 7, SEEL T e 1 B for
TR B SR Bk D i HE R R B sk . N S TR
2020 4E MY ZE A MAEE 2019 4FE0870 T 1.821825 {2¥, 1%
SR TE 2020 AFEE, BUA HLALRT AR R (1) H 230 L
PR, TOTE B e LA B B R BRI, 3%

HT ARG, F LA AR N

2021 AR Z )5, R G HILES 5 [R) 28 40 W00 ) d5e K
AR M2, I ELAZ R HE R A B, B T I TS AR IR X
HL I FIOGAR FL |, TR Ry S AT e s /D 0 A el 1T
TREKT ARG I REFALAERERLR T, IRl 3 B,
FE 2021 4F, B HE R IR B A, DRI R G,
TS RRUR I R B CRAS , IR R EE T RERLHR
BT REDSCHE VR o W3 5 Fr , 2021 45 45 A A
TE S AR R/, O 48.432838 {2 ¥, X & K N HE
2021 AEIA HLLL T 43 Bl 19 & L i 35 R P38, Rl B AR
HEER A E EEILGILA LB, BT LA i is f1 4
PORABAL, L5 AR Bl /N, 7E 2022 4F, A HL
2 M ) AN RE T AR AE 2 R A 1 67 ey LA B R T OR
[l B BE LA IR AT 7 S REBERLAL R 1 ARl 78
JSRT RE Bl 2 A R R T SR A ) B 2R G BUAS B
NIRRT 2 BRABEHLAE 1 ARG .
58,2022 SRR EE A AR S 5 TP ORI,
59.7526 fC¥. i e EL T P R R BOR 4R T 2
G LA B A BRIE LA, R B AR 2022 4R AL 4150
%, RH R MR T A B K, 45.099 1C¥,
R 25 A AR Je K
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Fig. 4 Installed capacity of new units and EPP under

different carbon emissions

252 AN[AIZAb 3T R T 58 s

TESEME T, LA 2018 4F R S, e IRER R PR A
(7%) LRI RBRE (9% ) | e A R BRA (119%) 15T
FIFLR 7 A S5 s . ML S RIE 24 e 4 % fR
1% B B 1 SRR 2 SI6R s 2 A
L 1 G BAALLLR 3 ASRERCHR ), 40 1A
BT 1 AR HAT | A RER ML, X R 22k 4t

RPRA K (11%) B, I BFE R, RERCR T 1B H]
T B 100N, T IR B RENHE AR A
T T RE VR AR, DR, BN T 1 Bk L s A
1 GKHEHLA . HEBCRRIK(9%) I, RERER 1/
BRIEHLLL 1 e R 2 A K 1 Gk LA
3ANRERLHT T, AN 1 AT BEAT RN 2 AT RERL L. 2
LIPRIL 7%}, RGEHEA 1 GRAEHLA 2 Bk
32 AN AR B 1 AR . X
S DR 24 2 R R AR (7% ) B, RESK T T 11
o (1 HH 33K R BB BB T AR, S T 2
HL R BAME R T 1 ek, 255 ik 3 A
FLEE T e PR R A o T B AR IR AR, 2
LR R, A LA D | th B A ), B R A UE

2T
400r o L
& X
§ 300 g/KH
@ o R
'ﬁé 200 ,
=
g v
% 100}
FZ IR i [T
PN A

K5 ANRIZHUR T B LA SRR e LA
Fig. 5 Installed capacity of new units and EPP under

different line loss rate
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LOW-CARBON POWER SUPPLY PLANNING OF MULTI-TARGET FOR
ENERGY EFFICIENCY POWER PLANTS WITH LINE LOSS RATE

Zhang Xiaohui', Chen Bing', He Yong', Yan Pengda’, Hu Jialin’, Zhong Jiaqing'
(1. Key Lab of Power Electronics for Energy Conservation and Motor Drive of Hebei Province of Yanshan University, Qinhuangdao 066004, China;
2. State Grid Maintenance Co. of SEPC, Taiyuan 030006, China;
3. SPIC China Power Complete Equipment Co., Ltd., Betjing 100080, China)

Abstract: In order to cope with the serious waste of power generation resources caused by the large consumption of
electrical equipment provided by electric power users, and to take into account the potential of demand side resources in
the balance between supply and demand, the energy demand side energy efficiency power plant is included in the power
supply planning. In this article, considering comprehensively the minimum carbon emissions and the minimum
comprehensive cost, a multi-objective power planning model for energy efficiency power plants is established. The line loss
rate constraint is increased in the constraint condition. Finally, using the discrete bacterial colony chemotaxis algorithm
solve this model. Sensitivity analysis is carried out for different carbon emissions control limitation and line loss rates. With
the reduction of carbon emission limit, clean energy unit construction more, with the reduction of line loss rate, the
construction of energy efficiency reduction of power plant conclusion. Finally, the simulation results verify the effectiveness
of the proposed power planning model.

Keywords: electric power plants; emission control; electric load loss; energy efficiency power plant; discrete bacterial

colony chemotaxis algorithm



