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Introduction

= The standardized information description and the communication method are needed to provide the interoperability and the conformance of the distributed

energy resources(DERs) from the various vendors

= |EC 61850 Is expected to provide global standardized information exchange model to manage and control of DERS
= \We propose compact BeagleBone Black interface module to provide a bridge between IEC 61850 system and DERS

BeagleBone Black

= Main hardware of IEC 61850 interface module

= Credit card size(86.36mm*53.34mm) commercial
embedded board(COTYS)

= 1GHz ARM Cortex-A8 processor, 512MB DDR3 RAM, 4GB
embedded MMC flash and various peripheral interfaces

off-the-shelf

= Reduction of initial development costs, time and the maintenance costs
= Compact size, good processing performance and large memory capacity
compared to the other hardware of similar price

IEC 61850 Interface Module

BeagIeBone Black

Information Model Design

= SCL(Substation configuration language) file
s Description of device functions and communication services according
to the IEC 61850 standard
= Information model design of photovoltaic generators, a wind turbine,
diesel generators and a BESS
= Example of designed information model of the diesel generator

MMXUI Measurement in a three-phase system MMXU3 Metering in a three-phase system
— TotW Total active power |_ MaxWPhs  Max. magnitude of active power of 3
phases
— TotVAT Total reactive power
TotPF Average power factor
— Hy Frequency ‘ XSWI Circuit switch
AvPhvPhs Arthmetic average of the magnitude I_ Pos i -
of phase to reference voltage of the 3 Switch position
phazes
MMXU?2 Measurement in a three-phase system DCIP Eeciprocating engine
— A Phasze currents

— EngOnOff Engine status

| WP Max. magnitude of active power
Max hs of 3 phases

— MaxVArPhs Max. magnitude of apparent power
of the 3 phases

— EﬂgRPM Engine speed

Information Model of the Diesel Generator

Development Environment
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‘ *BeagleBone Black Board

*Desktop PC
*Embedded Ubuntu 14.04 SSH terminal | *Ubuntu 14.04 LTS 32bit
armhf (U’S'BTSGP son) -v3.13.0 kernel
-v3.8.13-bone56 kernel ' *Eclipse IDE
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IEC 61850 Interface Module Development Environment
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Interface Module Architecture

= Commercial IEC 61850 protocol stack(MMS-EASE L.ite) porting
= SCL parser
“»» SCL file parsing
¢ Creation of IEC 61850 data map on the memory
= OSI configurator
s Communication setting
= |EC 61850 server application
¢ Processing of IEC 61850-based service requests from the clients or
other servers
¢ Protocol conversion between the IEC 61850 protocol and the protocol
of the DER after mapping the IEC 61850 data memory onto the
Modbus register memory of DER
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Conformance Test

= |EC 61850 server conformance test of the interface module by level A
|EC 61850 certification test laboratory
= Certification with 13 conformance blocks and 131 test cases
* Three test phases to pass all the cases
*» First phase : 45% of all test cases pass(mostly the basic functions)
¢ Second phase : 61% of all test cases pass(detailed function, exception
handling)
** Final phase : all the test cases clear(remaining functions)

Configuration Modeling 1. Basic Exchange 2. Dataset select
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2+. Dataset definition 5. Unbuf. Reporting
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6. Buf. Reporting
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Total Test block : 13 Total Test case : 131

12a. Control(DOns) 12d. Control(SBOes) 13. Time Sync 14. File Transfer
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Conformance Test Blocks and Cases
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