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Joint planning of distributed generation and generalized energy storage
considering spatial-temporal correlation of wind-photovoltaic-load
GAO Fengyang',YUAN Cheng',LI Zhaojun',QI Xiaodong',ZHUANG Shengxian’

(1. School of Automation & Electrical Engineering,Lanzhou Jiaotong University, Lanzhou 730070, China;
2. School of Electrical Engineering,Southwest Jiaotong University, Chengdu 610031, China)

Abstract:In the joint planning of DG (Distributed Generation) and GES(Generalized Energy Storage),a two-
level optimal planning method of DG and GES in multi-energy complementary power generation system is
proposed to solve the problems of how to couple operation and planning closely and how to predict the
correlation characteristics of a large number of decentralized resources in the planning cycle on the basis of
obtaining their behavior rules. Taking the historical output of new energy as input,the upper level planning
model considering the comprehensive cost, DG carrying capacity and system comprehensive operation risk is
established,and the installation scheme of DG and GES is obtained. The lower level considers the operation
cost to balance the charging and discharging power of each energy storage system,and obtains the scheduling
strategy of GES. The MD-K2 Bayesian network model, which can describe the spatial-temporal correlation
of multi-dimensional wind-photovoltaic-load, is proposed to realize the collaborative optimization of DG and
GES driven by multi-variate data. The rationality and effectiveness of the proposed model and method are
verified by the test results of a numerical example.

Key words:spatial-temporal correlation;generalized energy storage;distributed generation;joint planning; MD-K2

Bayesian network
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Short-term coal storage forecasting of thermal power plant for power grid
dispatching based on CNN-LSTM neural network
PENG Daogang"*,ZHU Qi'?,CHE Quan’,ZHAO Huirong'?
(1. College of Automation Engineering,Shanghai University of Electric Power,Shanghai 200090, China;

2. Shanghai Engineering Research Center of Intelligent Management and Control for Power Generation Process,
Shanghai 200090, China;3. State Grid Chongqing Electric Power Company,Chongging 400014, China)
Abstract: The univariate single-step forecasting of coal storage for power plant with traditional regression
fitting cannot meet the need of optimal dispatching for power grid, for this problem, CNN (Convolutional
Neural Networks) and LSTM (Long Short-Term Memory) neural network are combined, and a CNN-LSTM
neural network forecasting model is proposed, which uses CNN’s good extraction capability and LSTM’ s
special memory forecasting function to realize accuracy forecasting of future coal storage for power plant.
In order to make the forecasting results more consistent with the actual coal storage, further optimization is
carried out based on the existing forecasting results. Case verification results show that, compared with the
traditional ARIMA(AutoRegressive Integrated Moving Average) model and single LSTM neural network model,
the proposed model obtains better effect,and the forecasting accuracy after optimization is further improved.
Key words: short-term forecasting; coal storage of power plant;deep learning; model optimization;power grid

dispatching



Mz A

A A
LB AL RO DGty
R

DGHEH S

RB A R

G L= AN PR SRS

1 1 1
00:00 06:00 12:00 18:00 24:00
iy 21
s DGs<FRiH ) . DG &
Al DG JHAHIE R EE
Fig.A1 Schematic diagram of DG absorption mechanism

101 Hift R ——
S 08F T
+§+ 06 /\/ Hr R s
B o MR A
T 04f P
% 02f /7
0

0.,1 0.2 0.,3 0i4 0.5 0.,6 0‘7 0i8 0.,9 1,.0
ML 2
& A2 DG HEF| ARG FHHE

Fig.A2 Statistical characteristics of DG power utilization rate

[ ommmz | [ weww |

Dg‘ QFSZ’%Q’&#:(& DG. ESHIEVZZ3fiL
B EAE). DG || e it
FoR )

-_——-—-

BB PN

EEROERE, & || oy, Gesil

|

I3t DGR e |
o i e 2 FESERS, R4l

GESm/};;ZIlJﬂ’]JEﬁ W, Y | |

A3 WERXIR SR

Fig.A3 Two-level programming solution architecture



—

PIEHMOPSORIE FEAS BRI S A T | B AR5 i 3 A 4
FrRoe s, T 1

— ' o R
W TR R AR, SRR
Parctoft S, OIS SR |
7 AR, FAFE, M
R0 TR S
| S MR AR & R A F, FHHFIREAT R R
g SRR

v
MR R 425 B Ak T T
W, HMHATH ek iiE

L T i
Y

SERERL TEGNT, TSR LR R

N i Paretoffi 2

A4 MOPSO BEE R T2
Fig.A4 Iterative process of MOPSO algorithm

23 24 25/26 27 28\29 30 31 32 33

1.2 34 5 ¢ 7 8 9/10 11 12 13 14\15 16 17\18

19 20 21 22

AS IEEE 33 T5 SECi R4t
Fig.AS IEEE 33-bus distribution system
#& Al MOPSO B AMEX S
Table Al Related parameters of MOPSO algorithm

AT
POEEREL  IEIREL Pareto FRAERIRE  AUEE TEHTIX ]
C (@]
100 200 50 [0.4,0.9] 2.5 HIRE 0.5 0.5 HME2S

*® A2 B TRTER M

Table A2 Time-of-use electricity price of power grid

B B B /78 - (KW -h)']
10:00—15:00, 18:00—21:00 0.85
07:00—10:00, 15:00—18:00. 21:00—23:00 0.51
00:00—07:00, 23:00—24:00 0.16
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Fig.A6 Standard ASIA network and its transfer relation
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Table A3 Optimal planning schemes of different scenarios

b5 KR ALZH T 2R /KW FEARMLLH T 2R /KW AR /S E]  aT e S e /S LA f#RE/KW
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