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Intra-day rolling dispatch considering large-scale wind power participating in
primary frequency regulation based on unit fast start-up capability

JT Jing' ,HAO Lili', WANG Haohao®, XIE Dongliang’, LI Wei’,ZHOU Yantong'

(1. School of Electrical Engineering and Control Science,Nanjing Technology University,Nanjing 211816, China;

2. State Key Laboratory of Smart Grid Protection and Control,NARI Group Corporation,Nanjing 211106, China)
Abstract: Wind turbines participating in PFR (Primary Frequency Regulation) by deloaded operating mode
together with conventional units is considered. At the same time,the fast start-up capability of power re-
sources is further explored,and warm and hot thermal power units are also considered as part of the intra-
day emergency reserve. An intra-day dispatch model considering coordination optimization of steady state
and transient state is proposed, which evaluates the transient frequency security of system in a variety of
high-risk stochastic scenarios. Besides,the interruptible load on demand side is also used as the PFR reserve
source. The inner-outer iterative method is proposed to solve the above model. The outer layer selects out
high-risk scenarios for transient optimization. The inner layer carries out coordination optimization of steady
state and transient state to determine the unit commitment result, interruptible load removal and forced
wind curtailment. Finally, the effectiveness of the proposed method is validated on the improved New Eng-
land 10-machine 39-bus system. The results show that the proposed method can achieve full coverage of
the system’s intra-day reserve requirements,while taking the security and economy of the system into account.
Key words: wind power;primary frequency regulation;coordination optimization of steady state and transient

state;intra-day dispatch model;warm and hot thermal power units;inner-outer iteration
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Fig. A4 Intra-day output plan of conventional units
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