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Fig.5 Relationship between wholesale market
and retail market

o , (
DRP)
DRP
DRP
. DRP
3.3 2
D
( 2 Do
1 s, 2
6 o
DRP

it
g o2l

AN
it %
ifi 45

w17
it

L H i M| IR ]
A7 ittt SO iR % i, <— D51k
BT w ke i shengynig s [TTITD A sl 700 5% ¢ i i

.

6 2
Fig. 6 Relationship between electricity market and
ancillary service market in the second stage
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Design for Explicit Model Predictive Control Based on Expected Interval Tracking and
Variable Soft Constraint of VSC-HVDC System

ZHANG Hong' , LIU Xu' . ZHANG Siyu' , WANG He' . PANG Jian* , XIN Yechun'
(1. School of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China ;
2. Electric Power Research Institute of State Grid East Inner Mongolia Electric
Power Company Limited, Hohhot 010020, China)

Abstract ;: Based on the nonlinear relationship between the voltage and current of the DC link, a piecewise affine model (PWA)
of voltage source converter based high-voltage direct-current (VSC-HVDC ) system is developed. According to the
characteristics of fast dynamic change of PWA system with state and input constraints., this paper makes up for the
shortcomings of model predictive control (MPC ) causing slowed-down system response and degraded real-time performance.
Explicit model predictive control (EMPC) combined with off-line calculation and on-line analysis is used to transform repeated
online rolling optimization calculation into a simple table lookup process. The output trajectory of the VSC-HVDC system by
means of expected interval tracking deviation and adding the variable soft constraints is optimized. Simulation results show that
the explicit model predictive controller has good dynamic performance and steady performance, while able to suppress
fluctuations of output trajectory. Compared with the MPC, the dynamic response of EMPC is faster, and the real-time of
EMPC is stronger.

This work is supported by National Natural Science Foundation of China (No. 51507029 ) and Project of Jilin Provincial
Development and Reform Commission (No. 2015Y080 ).

Key words : voltage source converter based high-voltage direct-current (VSC-HVDC ); explicit model predictive control

(EMPC); expected interval; variable soft constraint; real time
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Design of Business Model and Market Framework Oriented to Active Demand
Response of Power Demand Side

DING Yi' , HUI Hongzun' , LIN Zhenzhi' . ZHENG Menglian® , QU Xinyao' , CUI Wengqi'
(1. College of Electrical Engineering, Zhejiang University, Hangzhou 310058, China ;
2. College of Energy Engineering, Zhejiang University, Hangzhou 310058, China)

Abstract ; The increasing peak-valley differences, air conditioners and renewable energy sources bring new challenges to the
smart grid in China. Demand response (DR) is regarded as one of the most important solutions to the above problems. A new
round of electricity market reform is being carried out in China, which provides a good opportunity for developing DR. Under
this background, this paper analyzes the development of DR in different electricity market environments. A business model and
a market framework of DR, which suit to China’s national conditions, are put forward. There are two stages: in the first
stage, an ancillary service market which contains DR and is relatively separate with the energy market should be developed; in
the second stage, an ancillary service market which contains DR and is collaboratively optimized with the electricity market
should be developed. Moreover , product types , price clearing methods, assessment methods and settlement methods of DR are
analyzed separately in the two stages. With the development of electricity market in China, DR will play more important role to
the stability and economy of the power system.
This work is supported by National Key Research and Development Program of China (No. 2016 YFB0901103).

Key words : demand response; electricity market; business model; market framework
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