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Abstract  
With the influence of economic globalization, the manufacturing mode of network operation 
has become a highly efficient means to improve the production efficiency of enterprises, and 
the internal collaboration between enterprises has become more and more important. Multi-
mode operation and integrated optimization technology have become the main problem fac-
ing the development of manufacturing information technology, and is a development trend of 
manufacturing information construction. This paper establishes a multi-mode operation sys-
tem and integration technology research based on wind turbine, which provides a certain 
technical basis and operation guarantee for the multi-mode organization and operation of 
wind turbine [1]. 
 
Keywords 
integrated wind turbine platforms 

1. Introduction  
In recent years, the wind power industry, as a clean energy and renewable energy, has been devel-

oping rapidly under the vigorous support of national and local industrial policies. Wind turbine prod-
ucts are a complex electromechanical system, which is assembled from wind turbines, transmission 
and control mechanisms and towers, each of which is assembled from different kinds of mechanical 
and electronic parts [2]. At the same time, wind turbine products require regular repair and mainte-
nance in the service process, and professional equipment and professional technicians are needed to 
complete the repair and maintenance of wind turbine products. Therefore, the design, manufacturing 
and O&M service process of wind turbine products require close cooperation and collaboration 
throughout the industry chain, including upstream raw material suppliers and parts suppliers, mid-
stream host plants and assembly bases, and downstream wind turbine users. 

The networked collaborative designs and manufacturing of wind turbines involves the whole prod-
uct life cycle process, covering design, manufacturing and operation and maintenance, and involves 
different information systems within and between enterprises, and different suppliers of information 
systems, and there are phenomena such as system heterogeneity and semantic divergence, which 
cause difficulties in exchanging information between information systems in each link. Therefore, it is 
necessary to study multi-mode operation and integration optimization technology for solving the 
problem of data exchange between various information systems in the design, manufacturing opera-
tion and maintenance links, so that various different manufacturing enterprises can realize compre-
hensive sharing and work collaboration in manufacturing resources, computing resources, information 
resources, knowledge resources, expert resources, and equipment resources on a global scale. 

 
 
 
 

 
AIoTC2022@International Conference on Artificial Intelligence, Internet of Things and Cloud Computing Technology 
EMAIL: *Corresponding author’s e-mail: 373288728@qq.com (Hu Tao) 

 
© 2022 Copyright for this paper by its authors. 
Use permitted under Creative Commons License Attribution 4.0 International (CC BY 4.0).  

 CEUR Workshop Proceedings (CEUR-WS.org)  
 

23



2. Integrated Technology 

2.1 Integrated Technology 

Information integration between heterogeneous systems through information integration bus is one 
of the effective means to solve the integration of various information within and between enterprises 
and realize the interconnection between different information. Through the information integration 
bus to carry out information integration, the integration between various information systems is no 
longer the original direct exchange of data integration, so that the whole integration processes struc-
ture is simplified, and at the same time will effectively reduce the coupling degree of integration be-
tween various information systems, so that the whole integration mode of intelligent manufacturing 
becomes flexible, and the scalability and adaptability of integration performance is enhanced[3]. 

2.1.1 Establishing a system semantic mapping-parsing model 

The standard conversion protocol of information defines the formatting scheme of standard infor-
mation, which is mainly used to realize the uniform conversion of information between different ap-
plication systems and different data formats, so as to achieve the purpose of consistent understanding 
of information between enterprises. It is actually a translator that converts the information output from 
the upper application system interface into a standard format for transmission, and then restores it ac-
cording to the requirements of the destination application system. 

In the standard conversion protocol of information, two models are mainly studied: the common 
information label model and the mapping model of information. The generic information label model 
is used for the unified expression of various exchanged information in networked collaborative design 
and manufacturing, and solves the problem of conversion between different data formats; the mapping 
model of information, on the other hand, carries out the corresponding conversion between infor-
mation in standard formats and local application systems according to the generic information label 
model, and is used to solve the problem of conversion of information between different application 
systems. Through the cooperation of the above two models, the conversion and integration of infor-
mation between different data formats and different application systems are realized. The process is 
shown in Fig1. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Systematic Semantic Mapping - Parsing Model 
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2.2 External operation mode of the integrated bus of a wind turbine 

According to the heterogeneous system integration operation model proposed above, the external 
operation model for constructing an integrated bus of a wind turbine is shown in the following Figure 
2. 

 
Figure 2. External operation mode of the integrated bus 

 
The integration of enterprise information technology heterogeneous systems can be divided into 

information integration, functional integration, process integration and comprehensive integration, but 
fundamentally, it mainly includes information integration and functional integration. For information 
integration, the main idea is to synchronize the database changes of heterogeneous systems through 
the integration bus, so as to realize information integration based on database level; for functional in-
tegration, the main idea is to carry out unified interface conversion through the integration bus to real-
ize the decoupling of interface changes of heterogeneous systems, and to carry out interface mapping 
and interface data conversion of heterogeneity. In order to realize the connection between information 
system and integration bus, an Agent (intelligent agent) is established as an intermediate layer be-
tween them. To facilitate the deployment of integration bus, the unified interface conversion module 
in integration bus, which is more coupled with information system, is put into Agent. 

2.3 Integrated integration of wind turbinedesign, manufacturing, operation 
andmaintenance based on integrated bus 

 
Figure 3. All-in-one integration model 
 

The design, manufacturing and O&M of a wind power company involve different systems, PLM 
system, ERP system and own developed O&M and big data analysis system respectively. The above 
systems use different platforms, different programming methods, different data expressions, etc. In 
order to reduce the integration coupling of the above systems, the integration bus is used for the initial 
integration between each system.For more details, see Figure 3. 
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The integration of enterprise information technology heterogeneous systems can be divided into 
information integration, functional integration, process integration and comprehensive integration, but 
fundamentally, it mainly includes information integration and functional integration. For information 
integration, the main idea is to synchronize the database changes of heterogeneous systems through 
the integration bus, so as to realize information integration based on database level; for functional in-
tegration, the main idea is to carry out unified interface conversion through the integration bus to real-
ize the decoupling of interface changes of heterogeneous systems, and to carry out interface mapping 
and interface data conversion of heterogeneity. In order to realize the connection between information 
system and integration bus, an Agent (intelligent agent) is established as an intermediate layer be-
tween them. To facilitate the deployment of integration bus, the unified interface conversion module 
in integration bus, which is more coupled with information system, is put into Agent. 

2.4 Integrated integration of wind turbine design, manufacturing, operation 
and maintenance based on integrated bus 

The design, manufacturing and O&M of a wind power company involve different systems, PLM 
system, ERP system and their own developed O&M and big data analysis system respectively. The 
above systems use different platforms, different programming methods, different data expressions, etc. 
In order to reduce the integration coupling of the above systems, the integration bus is used for the ini-
tial integration between each system. 

ESB is a pre-assembled SOA implementation that contains the basic functional components neces-
sary to achieve the SOA hierarchical goals. ESB is the product of the combination of traditional mid-
dleware technology and XML, Web services and other technologies to achieve accurate, efficient and 
secure delivery of different messages and information for enterprise applications. Reusing existing 
services and modules to meet changing business requirements.[4] 

The SOA-based integrated environment for wind turbine design, manufacturing, operation and 
maintenance is shown in Figure 4. The integration environment is divided into three parties based on 
the SOA infrastructure: service demander, service provider and service intermediary. The three parties 
correspond to the three roles in the classical SOA architecture, and at the same time, the basic archi-
tecture of the platform matches each other and follows the SOA standard protocol. The manufacturing 
middle party is composed of three layers: the representation layer uses JSP technology to realize de-
mand interaction with other actors; the service integration layer is the core integration layer, which 
uses the enterprise service bus ESB to realize multi-protocol connection, conversion and management 
functions. The platform selects synapse ESB tool as a service intermediary to complete the joint exe-
cution, proxy, caching, load balancing and other services that may be generated in the dynamic alli-
ance of cloud manufacturing.[5] The data layer will use SQL Serve/OraCle and other database soft-
ware to provide storage services for virtual services, execution processes and other data and support 
the execution of platform-related functions. 

 
Figure 4. SOA-based integrated environment 
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2.5 Figure 5 to Figure 8for integrated bus deployment method 

 
Figure 5. Development of the basic functions 
of the bus service 
 

 

 
Figure 6. Integration of services to IIB 
 

 

 
Figure7. Calling the bus service 
 

 
Figure 8. Return Results 
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3. Conclusion 
In order to meet the heterogeneous resource information sharing needs of a wind power enterprise 

networked manufacturing, this paper establishes a service platform model based on multi-mode opera-
tion, proposes an optimization integration method for networked manufacturing, and applies it in the 
design and implementation of the prototype system of a wind power enterprise networked collabora-
tive manufacturing service platform. In the future, the main consideration is to expand the scope of 
use in the wind power industry and further improve the integration and optimization methods of re-
source information ontology to meet the requirements of efficient and high-level cooperation in the 
industry. We will establish a pilot demonstration for the networked collaborative product development, 
lead the industry's technological development and paradigm shift, and promote the overall transfor-
mation and upgrading of the wind power industry. 
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