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Abstract: The existing economic optimization strategy for distributed energy supply systems does not well balance the
economic benefits and equipment operation stability. Accordingly, the operation optimization for dual-source distributed
energy supply systems taking two-level strategy is proposed. Based on user-side operational data, average load of each
period is predicted and the first level total load optimization is carried out. Then, to ensure the profitability of the
optimization scheme, the second level incremental optimization is made by taking the average load as the benchmark of load
variation, keeping the scheduling process of equipment adjusting with the load that varies between different periods
relatively stable. During daily operation times, the system prefers the first level total load optimization scheme.And on this
basis, the incremental optimization scheme will be carried out according to the difference between the reference value and
hourly value of load.The total revenue of a typical day is obtained by revenue accumulation.The operation feasibility and
system economy of the total load optimization, the incremental optimization and the two-level strategy are compared based
on the simulation results carried out by Ebsilon engineering software. The results show that the two-level strategy is of
reference value on optimizing system economy and operation stability.
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Fig. 1 Schematic of a distributed energy supply system for a park
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Table 1 Operation parameters of different equipment in the

distributed energy supply system
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Fig.2 Variation curves of cooling and heating loads in typical

days of all seasons
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Fig.3 Model of the two-level optimization strategy
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Table 2 Price system for the equipment in the distributed energy

supply system
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Table 3 Scheduling scheme for the equipment at different time in typical summer days under different strategies

A B LBRIZATH % ISR ipIES pe Lk iayES (LB RIVES
09:00—11:00 1A(1)+6B(33%) 4B(60%) 1A(1)+6B(33%) (F2Lf £5) 3B(73%)+B(42%)
11:00—13:00 1A(1)+6B(36%) 4B(65%) 1A(1)+1A(40%)+6B(33%) 3B(73%)+B(64%)
13:00—15:00 2A(1)+6B(37%) 5B(63%) 2A(1)+1A(40%)+6B(36%) 4B(73%)+B(47%)
15:00—17:00 2A(1)+6B(38%) 5B(66%) 2A(1)+1A(40%)+6B(37%) 4B(73%)+B(60%)
17:00—19:00 1A(1)+4B(42%) 3B(67%) 5B(38%) 3B(73%)
19:00—21:00 1A(1)+4B(37%) 3B(64%) 4B(32%) 2B(75%)+B(66%)
21:00—23:00 1A(1)+4B(38%) 3B(65%) 1A(1)+4B(37%) 2B(75%)+B(67.5%)
23.00—01:00 1A(1)+4B(42%) 3B(67%) TA(1)+4B(37%)+B(15%) 3B(75%)+B(15%)
01:00—03:00 1A(1)+4B(42%) 3B(67%) 1A(1)+4B(42%) 3B(75%)+B(15%)
03:00—05:00 1A(1)+4B(41%) 3B(66%) 1A(1)+4B(42%) 2B(75%)+B(74%)
05:00—07:00 TA(1)+4B(41%) 3B(66%) TA(1)+4B(42%) 2B(75%)+B(73%)
07:00—09:00 1A(1)+4B(43%) 3B(68%) 1A(1)+4B(41%)+B(20%) 3B(75%)+B(15%)

1 3 ], S DA 7 SR AE A I 200 R G i
FABATHEAT TS A A5 R Ay A A R B —
BN B C B 07 AN AA LR 5 o DL A Fmi e A I
FAAE b — I %3247 7 52 A LAl A7 AR 0 4 8
ﬁ%ﬁﬁﬁ%m%%mTL#HHLBLB’JEHJJ‘T@/R,WL
Xt A e P T 45 A aa A7 05 S R RE AT LAAS

WAL T LA 35048 v R G i is A7 ke e nl A7k
H/Jénlb
B Z R H 2 RIS S A T B A, 4%

I 2050 53 S TAE I BRI AR TARR B, 25004005 5
/J\Hﬁlﬂlﬁéi%ﬂulﬁl4@?F,,\¢Klﬁlﬁffx?ﬁﬁﬁﬂx&
FARFR I F SR A A [R] i ] Bt

3500
W SERrs AT
3000F LRSS S/ RV L
L‘\ | | 1ﬂﬂi*7—ﬁl‘%( fil
< 2500 P Bt Al i
B
@ 2000
=
1500
1000
TAER B e AR B
(09:00—17:00) (19:00—09:00)
BT %
B4 EFHIAZRETHRBEEMAMKES LBRIET
Yrza 3tk

Fig.4 Comparison of hourly optimized revenue and actual

operating revenue in summer days under different strategies
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Fig. 5 Comparison of total revenue of typical days in different

seasons under different strategies
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