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Figurel (Color online) Schematic diagram of the renewable energy consumption method

1073



a4 % B B 201748 Fe28 F10#

SRS, WK, 4 m FERE T far i s
Jo, BARRAAEE S, LIRS e ], IEH i
AP OLT, R AR R R 32 N FL S R 6 A A AN SRR,
i 3ot A HL A 7 A S B E s ARas AL R,
BT I I AR, AR 17 7 D) R AE £10%31 [l
PUIRIT, N3 ) L AR A0 7= Sl I 0T, T PR e s
A BRI . R R R O S L TR, AR R e i
A S EREN, BETLUES iy, &FrLITE
2 WA TS EEARET, 330 S Sy ] P A VR 4 gk b i
YN R U Bl M AR AR T AR

ST AR AR L R, SCRR[5,17]42 T
F, 70 05 45 T ) AR R 77T 4 ) SR, o X A T
Pras AT O0E, (8 H AR AR O A A D TR ZE Db
2SI a) R P GH R R 10%.  SCHR[18,19]42 1 F Jah
i P s o) 245 08 Y PR BT Y i, R R B
L R L T 2 5 0 AT S TN F R PR o SR, (e
fift 50 A A D RSV RE h kB e A e
18%. LAk, ik i 4 HE AR FE 28 14 A% Hb kAR Ha fife 4R
A Vit FEL AL T LS B R R 460 B AT A R -3 B Y
RS, BREE SR E M E 20 R, R, H
B Aar A D) T2 AE N [ i [A) RUBE - 35 mT R A5 s00E
P )57 AT P A R RS [ B () RUBE (R T ik s, DA
Sk R A R B4 S b T A R 326 i S 4T R 17 L I

Vi
O
G Gli+T:s) , Gl1+Ts) G

-, =L K, — i
1470 + 1+Ts 1+Tes 1+Tes ef

Bty | B

uuuuuuu

! r
g HHWELK | WAMS :
A R

BEZEESE

3.2 FFERE TAA 4 nf A BRI Ik B TR Y fig

5

VLHLAR AR Tl i, sz th . R4 2 07 R %
FSZ R, FR A0 7 RE L IX o0 A R A K AR Ak, B3N
VT JLAF H [ 4548 00 R0 L IX R fife 45 7= BE 40 A P . o fi
R REHA B B A P . DL 20124F 45 45 1y L A
BR 1B 43 A 55 20154F 45 48 0y L Ff 40 7 R 0 AR R AT L
B, 2002403 g | L AR A AR 1 43 i) o 4 T R R AR
ST 18.5%F110%, #riE4EE R H G X VT dLA
34X 15 4.6%. 20154 5 5 2 B /R [ 1A X L 40 -
o T, o 4 AR AR R i A 18.6%, A E S .
iz BECE A H AR M ) R R IO , AR 7 B
SRR IR R RS Kok, BrEm4ET R AR X . HO
B NS I DA XE R 7 BB v e
BT RE ML Koy, MR mAERR i RET
BrmdEE R QIR HlNA . WSl A A XA R
AR 5 6 ML X, Ay =5 FE i 0 far 398 b Y 94 0] P A RE IR
AT R AP A1

MR TR oK B 5 R R AT E VMG, 320304
[ 2 GD P 42T 1 45 Sz ik [ R K PY, E A
AR AR T oK R 8 2 Y A A E R A AR TR R
K. SR, 2020/1120304F Hi, 45 T oK &40 )
1 3700F158007 ifi. MRHE Uiy AE = T2, A" —

Droop
fref + ~Af 7 1 o AP

2EEER TR

e K 75T, fF{AL)
Rate Amplitude
f Peadosng constraint consiraint

Bones R

Us

EFENESHEERE

B2 (R4S RRURS (o) e ik 077 80 3 DR

Figure2 (Color online) Schematic diagram of the renewable energy consumption method

1074



(a)

1

ERED

Bl 3 (a) 2012 4F-H [ R 45 7= g 4 A €] (b) 2015 4F H ] e AR 7 BE 434 €1 (<) 2020 4F v ] B A48 7= g 434 1 (d) 2030 47 ] FL A 4R T BE 43

A&

Figure3 () Distribution of electrolytic aluminum production capacity in Chinain 2012; (b) distribution of electrolytic aluminum production capacity
in China in 2015; (c) distribution of electrolytic aluminum production capacity in Chinain 2020; (d) distribution of electrolytic aluminum production

capacity in Chinain 2030

e FL £ 41 T B 4 A H E 14000 KW h, 20201203044
] EL i A0 7 RE AT 5 B FRL 433l S 51801812012 T FU
BoF. 2 i R A A A B 4o R R /NS 204235 8000 h, 115
13 £ 20201 20304 . i 41 1 a7 Tp 2R 43 51| Ky 6475F01
1015077 F FU. B 15z LA 45 £ for 35 © HL 4% D) R 00 15 g

F2 WHARERERKKEBEERTFMEN

1, T EPE T BE 1 4 A R O er AE D) R 19 10% 5
ST AL AR B, 20204F Ha figg B 6 far v LABR AL A 9 5
L1 }64877 T FC, 20304F Ha, fiff 45 f i v] $2 (L8 35
%°h1015.0J7 T BC, i [RI4FE ] AR BB IR & H I K% 3l
BN R 2T . G SR H i £ A R T R R
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Table3 The ability of stablizing the fluctations of renewable energy at the receving-end power grid
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Discussion on strategy of stabilizing high proportion of
renewable ener gy power fluctuation

SUN YuanZhang, BAO Yi, XU Jian’, ZHA XiaoMin, LI Xiong, KE DePing & LIAO SiYang

School of Electrical Engineering, Wuhan University, Wuhan 430072, China
* Corresponding author, E-mail: xujian@whu.edu.cn

The power fluctuation of power system with high proportion of renewable energy and its access have caused a huge
challenge to the safe and reliable operation of the power grid. What kind of method should be adopt to stabilize the power
fluctuations of renewable energy generation and what to do to ensure the safe and economic operation of power grid have
become the focus of research in the world. On the basis of the detailed investigation and study over the power fluctuation
of renewable energy based on wind and solar energy, high energy consumption load regulation characteristics, as well as
natural gas and ail pipeline network characteristics, this paper puts forward the general idea about stabilizing the high
proportion of renewable energy power fluctuation in China. The idea considers the conentrated renewable energy and the
distributed renewable energy. First, considerding the concentrated renewable energy. Combined with the characteristics
of China's energy resource development and load distribution, a strategy of transferring high energy consumption load
from eastern region to western and northern regions where renewable energy are developed centrally is put forward in
this paper. The high energy consumption load such as electrolytic aluminium which was thought had no contribution to
the satability of frequency before have developed a new role in this paper. The potential power regulation capability of
high energy consumption load is developed to achieve the partly in-situ consumption and the stabilization of fluctuations
of the large-scale renewable energy power generation. On the other hand, considering the distributed renewable energy.
The method by combining power grid with natural gas pipeline network and oil pipeline network at the receiving-end of
power grid of renewable energy distributed utilization is proposed to build the household and commercial hybrid energy
system. This system mentioned above can achieve the stabilization of power generation fluctuation at the receiving-end
of the power grid. The concept of combing power grid with natural gad pipeline nerwork and oil pipeline network is
novel. On this basis, a detailed explanation of the principle of stablizing the concentrated renewable energy power
generation fluctuation at the sending-end of the power grid and the principle of stablizing the distributed renewable
energy power generation fluctuation at the distribution network side are given in this paper. To improve the effectiveness
of this method, the regulation capacity of the two ways to stabilize renewable energy power fluctuation with different
development mode of renewable energy in 2020 and 2030 is evaluated in this paper. The result turns out that by
transferning the power regulation capability of high energy consumption load to stable the concentrated renewable
energy power generation fluctuation at the sending-end of the power grid and combining power grid with natural gas
pipeline network and oil pipeline network to stable the distributed renewable energy power generation fluctuation at the
distribution network side, the power system with high proportion of renewable energy would be in safe operation.

high proportion, renewable energy, natural gas pipeline and oil pipeline, high energy consumption load, hybrid
power system, demand response
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