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Fig.3 Structure of integrated energy system combined

heat and power
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Disturbance source location method based on frequency-domain
characterization with environmental excitation
CAI Guowei, WANG Lixin, YANG Deyou
(School of Electrical Engineering, Northeast Dianli University, Jilin 132012, China)
Abstract ; Small periodic disturbance under environmental excitation is easy to be drowned in noise-like signals and
it is hard to detect the small periodic disturbance and locate the disturbance source from the view of time-domain.
Based on the analysis of frequency-domain characteristics of noise-like signals in the power system with environmen-
tal excitation,a detection and location method of small periodic disturbance based on frequency-domain characteris-
tics is proposed. The periodic disturbance under environmental excitation is represented as an oscillation mode with
constant oscillation and damping ratio approximating to zero,and the mode phase of the generator where the distur-
bance source belongs to in the mode is ahead of other generators. The noise-like signals under environmental excita-
tion are analyzed by stochastic subspace identification algorithm , the oscillation modes and parameters are extracted ,
and then the small periodic disturbance is detected according to the quantity of modes and characteristic parameters.
Based on this,the generator where the disturbance source belongs to can be located according to the modal phase
relationship of periodic oscillation mode whose damping ratio is approximately zero. Simulative results of IEEE 4-ge-
nerator 2-area system and IEEE 16-generator 68-bus system verify the effectiveness and feasibility of the proposed
method.
Key words ; random excitation ; periodic disturbance ;frequency-domain characterization ;stochastic subspace identifi-
cation algorithm ; disturbance source location ;mode parameters
S S S S SO
(E#% 143 T continued from page 143)
Day-ahead economic dispatch of integrated energy system based on
electricity and heat balance in different time scales

ZHU Chengzhi' , LU Shuai®,ZHOU Jinhui’ ,ZHANG Xuesong’ ,ZHAO Bo’,GU Wei’, WANG Jun’

(1. State Grid Zhejiang Electric Power Corporation , Hangzhou 310007, China;2. School of Electrical Engineering, Southeast University,
Nanjing 210096, China;3. State Grid Zhejiang Electric Power Corporation Research Institute , Hangzhou 310014, China)
Abstract : The IES( Integrated Energy System) can improve energy efficiency and promote renewable energy con-
sumption ,and has become a key research focus in the field of energy. How to realize the joint planning and coordina-
ted operation among multiple energy sources is the main problem of IES operation. In the TES combined with heat
and power,the electric energy can be dispatched real-timely, while the supply and demand of thermal energy may not
meet the real-time balance due to the thermal inertia,which can be dispatched according to the total energy balance
in a dispatch interval. Based on this,an optimal operation model of TES is proposed considering the electricity and
heat balance in different time scales,which seeks the optimal dispatch time scale of thermal energy to meet the dual
requirements of users’ comfort and system operation economics. In the proposed model, the power balance is real-
time and the heat balance is a total balance in the dispatch time scale ,by which the operation flexibility of the units
is improved. The ISO international standard thermal comfort model is adopted to describe the users’ comfort, which
can reflect the heating effect more humanely. A typical winter day in a region of a province is simulated and ana-
lyzed , and results show that,the proposed model can get the optimal dispatch time scale of heat balance and the opti-

mal dispatch plan,improving the operation economy of the system while satisfying the users’ comfort.
Key words :integrated energy system;joint optimization of heat and power;electricity and heat balance in different

time scales ; coordinated operation ;optimal time scale ;thermal comfort model ; economic dispatch



