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Abstract: In order to meet the increasing energy demand of
ports and decrease the environment pollution in port areas, the
mode of port energy supply has gradually transformed from the tradi-
tional mode of oil and coal -fired power supply to integrated energy
supply including cooling, heating, electric power and natural gas.
The development of the shore-to-ship power supply system and infra-
structure electrification has furtherly increased the demand for elec-
tricity. An optimal operation method of port integrated energy sys-
tem (PIES) considering integrated demand response (IDR) is pro-
posed. A multi-energy coupling conversion model of PIES based on
energy hub is built by analyzing the coupling connection of energy
conversion among equipment in PIES, and an IDR model of port is
established based on the classification of port loads. On this basis,
comprehensively considering the impact of energy prices, environ-
ment pollution, energy loss and other factors on the operation of
PIES, an optimal operation model of PIES considering IDR is con-
structed. The proposed method is applied to a PIES, and the simula-
tion results show that this method can effectively reduce the total op-
eration cost of PIES and effectively reduce the peak demand of elec-
tric power load.
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Fig. 2 Optimal results of electric power without

considering IDR

= CCHP A = BRI o Rl it
P — TR R

3 AERIDRIHBEMRULER
Fig. 3 Optimal results of heating without considering IDR

I
[ R R R R R R R Ro R Ron R R Ro R Ro Ro R No R o R No N o N N o]
SSSSSSSSSSSISSTSISSeS3SSS
SN NTNO-OAOS—ANNTNO0AND — AN
[ Na\No No\|

g
= CCHPES & 3 iUl HLHIA i — W5 1A T far 2]

=

E4 FEEIDRESBERUER

Fig. 4 Optimal results of cooling without considering IDR
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Fig. 8 Optimal results of cooling considering IDR
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Fig. 9 Optimal results of natural gas consumption

considering IDR
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Table 2 Operation costs of different cases of PIES
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