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ABSTRACT: To satisfy the demand of automation devices
testing for digital substation based on IEC 61850 standard,
based on Digital Dynamic Real-Time Simulator (DDRTS) a
kind of real-time closed loop simulation system for protective
relaying in digital substation is developed. The technical
scheme of this simulation system, is presented, by which a
series of key technical problems, such as dynamic real-time
performance of simulation system, concurrent signals of
multiple merging units, mixed-use of analog quantity and
digital quantity, simultaneous simulation of signals belonging
to IEC 61850-9-1 and IEC 61850-9-2 communication protocols,
establishing simulation model for electronic voltage
transformer (EVT) and electronic current transformer (ECT),
are solved. Utilizing the upgraded DDRTS and connecting
transformer protection with fault recorder, a lot of tests are
performed by the simulation of normal loads and faults
occurred inside and outside protection zone to verify the
accuracy, synchronization and practicality of the proposed
simulation system, and test results show that the performances

of the proposed simulation system are satisfied.

KEY WORDS: digital substation; real-time simulation of
electromagnetic transient; IEC 61850; GOOSE message; signal

synchronization
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