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IEC61850 SPECIFICATION, CONFIGURATION,
SIMULATION AND TESTING

The challenge: Multiple communication protocols currently exist in the area of electric
system substation automation, which are often not compatible with each other. The IEC61850
Standard for the design of electrical substation protection, automation and control (PAC)
system addresses many crucial aspects of Transmission and Distribution System Operators
(T/DSO) communications, data modeling and engineering in order to reach seamless
interoperability of different vendors’' subsystems within the T/DSO system management
architecture. However, presently, the communication networks have an essential importance
on the performance of the PAC system, so they must be carefully designed.

HOW WE ADDRESS THE CHALLENGE

R&D Nester developed an engineering approach that brings efficiency to the specification and configuration of substation PAC
system. Furthermore, it makes it easier to kick-off IEC61850 implementation. By appropriate use of the ICD, SCD, CID and
SSD files, a top-down engineering process for system specification and configuration is developed.

The process takes into consideration the following aspects: (i) full use of the IEC 61850 international standard, using a
third-party specification and configuration tool, (i) a new architecture, in which control and automation are no longer
separate subsystems, (iii) use of process bus, (iv) study of the communication network, so its design prevents traffic
congestions and considers redundancy and (v) use of an adequate time synchronization protocol.

Process level devices such as Circuit Breaker Controller (CBC), Merging Unit (MU), Intelligent Unit of the Disconnect Switch
(IUDS), Power Transformer Controller (PTC) and Power Transformer Monitoring Device (Online Monitoring) are addressed.

For this purpose, R&D Nester specified and built a real-time simulation laboratory, which includes: (i) a Real Time Power
System Simulator (RTPSS) platform, compatible with IEC 61850, (ii) open-loop test devices, (iii) communication network
real-time simulator, analyser, load generator and link impairment device, (iv) Precision Time Protocol (PTP) analyser and (v)
IEC 61850 conformance analyser. The laboratory provides tools for PAC systems specification, configuration and testing
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By means of Co-Simulation (simulation of both power system and Power Systern simulation
communications system) R&D Nester is able to simulate and analyze %ﬁ?ﬁlﬁé%ﬁiﬁ fi%ﬁecroiygitt?g;
different communications network configurations, and understand its 1 |
impact on power system world. Different ways for traffic segregation can !
also be investigated, with traffic types including GOOSE and Sampled Values. }
The important issue of time synchronization is also addressed, with the PTP
(IEEE1588) gaining increased relevance due to the required increase of I
time accuracy for correct functioning of substation PAC functions. GOOSE and SV messages

ICT simulation

Possible applications of the real-time laboratory:

« Testing of protection, automation and control systems

« Simulation of large power systems

« Co-simulation (power system simulator and communication network simulator running simultaneously, interacting with each other)

» Communication network studies, by means of simulation, to aid in its design with possibility of Hardware-in-the-Loop simulation

« Testing of communication network performance (measuring parameters and cause communication impairment) to evaluate
the impact on control and automation systems

« [EC 61850 certification tests

« Specification and/or configuration of IEC 61850 substations

» Training on IEC 61850.
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Contact Us

Rua Cidade de Goa, 4-B,
2685-038 Sacavém, Portugal
Tel.: +351 210011 300
Fax.: +351 210011 710
Email: info@rdnester.com
Web: www.rdnester.com

www.linkedin.com/company/r&d-nester
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