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Energy Allocation Strategy Considering Optimal Decision Boundaries in a Microgrid-Cooling System
Xu Lanjing Chen Miao Su Hua Qin Mingyuan
( Xihua University, Chengdu, 610039 )

[ Abstract ] The study presents a flexible allocation strategy based on two-stage fuzzy logic controller (FLC) for a
microgrid-cooling system on low-latitude islands. The decision boundaries (DB) are optimized according to actual operating
characteristics of the battery and diesel generator (DG), and the obtained FLC is more objective. Power allocation is determined by
their real-time demand and state under different conditions to realize the optimal energy flow (OEF), thus improving the system’s
reliability and economy. The variation trends of DB are predicted for possible future scenarios. A case study is used to verify the
effectiveness of the proposed control strategy. The two-stage FLC considering DB (FLC-DB) saves 14.15 % of the operating cost
compared to the FLC that does not consider DB (FLC-NDB), and it saves 20.45% when compared to the scheduling strategy
without fuzzy control. At the same time, its loss of power supply probability (LPSP) is the smallest, which is only 0.72%. The
synergy between the power supply and cooling demand is achieved to greater extent. The energy management system (EMS) has a
positive effect on the application and promotion of wind-solar complementary systems in isolated areas.

[Keywords] Flexible allocation strategy; Two-stage fuzzy logic controller; Microgrid; Decision boundaries
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Table 1 Symbol table of the fuzzy subset
VS Very small S Small
MS Middle small M Middle
MB Middle Big B Big
VB Very Big NB Negative Big
NM Negative Middle NS Negative Small
PS Positive Small PM Positive Middle
PB Positive Big PVB  Positive Very Big
EL Extraordinary Low VL Very Low
LO Low ST Standard
HI High VH Very High
EH Extraordinary High ZE Zero
PVEB Positive Very ES  Extraordinary Small
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SM Small Middle MI Middle
BG Big EB Extraordinary Big

VEB Very Extraordinary Big
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Table 4 Annual operational results in each method

Tk SOCave LML R A /($/year) L L R AR /($/year) B /($/year) LPSP/%
1 0.51 23022.55 20224.51 43247.06 1.41
2 0.62 24154.81 15921.63 40076.44 0.95
3 0.79 25220.53 9184.48 34405.01 0.72
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