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ABSTRACT: As a new energy service model, integrated
energy service is also an optimum practice scenario for the
research and application with energy internet and ubiquitous
power internet of things. In order to build an integrated energy
service system that meets diversified energy production and
differentiated energy consumption. It is urgently needed to
research on network architecture, interaction models and credit
evaluation in integrated energy services. This paper analyzed
the application of blockchain and integrated energy services.
And it proposed a physical architecture and a master-slave
multi-chain structure model about the integrated energy service
system. They include the integrated energy layer, the
dispatching transport layer and the integrated service layer.
Then the logical information interaction model of the
integrated energy service system was proposed. It is based on
the design of the six-layer integrated energy service blockchain
logic hierarchical architecture model. And it referenced the OSI
standard network model definition. Simultaneously, it build a
credit rating system that ensures the efficient operation of the
integrated energy service blockchain. Finally, the paper verified
the applicability and matching of the blockchain in the
integrated energy service scenario. And it provides the
reference for the application of blockchain technology in

integrated energy services.
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Fig. 1 Integrated energy service model
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Fig.3 Master-slave multi-chain structure model of

integrated energy service system
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Fig. 4 Block structure in master-slave multi-chain mode
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Fig. 7 Master-slave multi-chain structure information
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Fig. 8 Establishment of energy nodes in the TestChain
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Fig. 9 Chain2 node sends a connection request

mal ti

mlt

10 Chainl F5 B %K Bl
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Tab.1 Quotation form for specific sellers in

category 5 sellers T-5¢
i A; B; G D;
1 3 4.0 5 3.0
2 4 6.0 7 5.0
3 9 8.0 10 10.0
4 15 10.0 12 13.0
5 2 2.5 3 2.8

K2 SEIAPEBEZHFHEEER

Tab.2 Data scale of specific sellers among

the five types of sellers Jk
i A; B; C; D;
1 0.2 0.25 0.30 0.30
2 0.3 0.35 0.37 0.32
3 0.4 0.38 0.50 0.45
4 0.6 0.45 0.50 0.60
5 0.1 0.15 0.20 0.20

R3 SEIAPEKEHIMERER

Tab.3 The credit value table of the specific seller among

the 5 types of sellers
i A; B; C; D;
1 95 65 87 77
2 83 75 88 79
3 74 92 85 78
4 72 86 78 92
5 78 85 77 88

XA BE B S SGIAT A BB &1
i=1FITH I EHEAER 4 DAFRIMRH T 4. B
Ci~ Dy FrEEAR RN 2514 3000, 4000, 5000
3000 Jo: #% 2 =2 P EERAE 4 DAEK
FINEFH P Aoy Bav Con Dy I ER 3500 553 0 h
0.3 Jk. 0.35Jk. 0.37 Jk. 032 Jk; F£ 3 Fi=3 %
HEAEARER 4 NASF TR Y 43+ Bss Css Dy
M FAE 900k 74, 92, 85, 78.

Wt 2 HbmRL T RESL e R B b 54k
SRR S 7%, 1320E 18 1 B4R . Matlab
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Fig. 18 The chart of Matlab simulation results
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Tab.4 Non-inferior solution list filtered by the cloud

K
O RN D ) R
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Fig. 19 Total data amount map corresponding to

each plan
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Fig. 20 Total expenditure map corresponding to each plan
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Fig. 21 Average credit value map corresponding to

each plan
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Tab. 5 Table of recommended data trading schemes in

cloud
Ti% M/ T o6 SRR SFEIE A
&6 27.0 1.43 86.8
VEE 27.8 1.63 85.2
E X 30.8 1.78 86.4
UEX) 31.8 1.80 85.6
VE Y 32.8 1.90 85.0
UES! 35.8 1.97 86.0
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mechanism

As a new energy service model, the integrated
energy service is also an optimum practice scenario for
the research and application with energy internet and
ubiquitous power internet of things. In order to build an
integrated energy service system that meets diversified
energy  production and  differentiated  energy
consumption. It is urgently needed to research on

network architecture, interaction models and credit

Energy supply system with
q  Power system as the core,

evaluation in integrated energy services.

Therefore, this paper builds the physical
architecture of the integrated energy service system and
applies blockchain technology to the integrated energy
service system. At the same time, a master-slave
multi-chain system structure is designed, and an
integrated energy service blockchain is designed based

on this, as shown in Fig. 1.
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Fig. 1 Integrated energy service blockchain logical hierarchy model

Because the six-layer architecture of the blockchain
has the same features as the seven-layer architecture of
the OSI model, the negotiation and data transmission
between blockchain nodes are functionally similar to the
data communication under the OSI reference model.
Therefore, based on the integrated energy service
blockchain, a process similar to the OSI reference model
for layer-by-layer encapsulation and decapsulation is
established.

The network architecture of the system involves

information exchange between multiple nodes. In order
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to ensure decentralization between nodes and solve their
credit problems, a credit evaluation system based on
integrated energy services is established. The system
aims to generate credit value through multiple
evaluations of various users and use it as a reference
index when selecting service providers, and then
establish a comprehensive consideration mechanism.
Finally, the paper verifies the applicability and
matching of the blockchain in the integrated energy service
scenario. And it provides the reference for the application

of blockchain technology in integrated energy services.



