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Cooperative peak load regulation ability analysis of thermal power plant and
demand response for oil field integrated energy system with photovoltaic
WANG Yansong',SONG Yangyang',NI Chengbo®,YI Jingbo’,ZOU Pu'

(1. College of New Energy,China University of Petroleum(East China),Qingdao 266580, China;

2. Operation and Management Office of Shengli Petroleum Administration Bureau,Dongying 257087, China;

3. Victory Power Plant of Shengli Petroleum Administration Bureau, Dongying 257087, China)
Abstract: The large-scale development of renewable energy is an important guarantee for the construction
of low-carbon sustainable energy system,and the source-load coordinated peak load regulation is an effec-
tive way to absorb renewable energy. For that,the cooperative peak load regulation of thermal power plant
and demand response for oil field integrated energy system with photovoltaic is studied. The thermoelectric
coupling mechanism of thermal power plant in typical winter scenario is analyzed, and the thermoelectric
coupling peak load regulation constraint is established. As for the energy consumption characteristics of oil
field comprehensive load and features of distributed photovoltaic power generation,the mathematical models
of power consumption and heat utilization of load cluster are established. Considering the technical cons-
traints of thermoeleciric units, load response and source-load system operation, the collaborative peak load
regulation optimal model of self-provided thermal power plant and demand response is established with the
objective of minimizing the overall energy consumption cost of oil field, and the collaborative peak load
regulation strategy for oil field power grid is formulated. The maximum peak load regulation ability of
source-load coordination is solved by cycle optimization. The case analysis shows that the cooperative peak
load regulation of source,load and photovoltaic power generation can effectively improve the absorption abi-
lity of oil field power grid for photovoltaic power generation. The demand response of heating load makes
the rigid constraint of thermal power plant “power determined by heat” in winter flexible, and the peak
load regulation contribution accounts for the largest proportion in the demand response.

Key words:oil field integrated energy system;self-provided thermal power plant;photovoltaic power genera-

tion;demand response ;source-load coordination;peak load regulation capacity
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Fig.A3 Thermal-electric curve of thermoelectric unit
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Fig.A4 Flowchart of peak load regulation capacity analysis of source- load coordination in winter
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Fig.B1 Forecasting curve of photovoltaic power generation
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