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7}. & FA 1(Preferential Subject 1)

Ensuring Operation Reliability

® New concepts of system observability, conrollability and
tlexibility.

e New solutions for provision of ancillary services
- frequency and voltage control

e Wide area control

® System restoration
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Fig. 2 Restoration path under test
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Scenario 1 = Scenario 2
Instantaneous Wind and Solar Penetration (%) 17% 50%
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Total Wind and Solar Dispatch (MW) 187 542
Total Generation (MW) 1.075 1.075
Synchronous Units Online 13 7
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Figure 1: Frequency Response following Loss of Generation Event by Scenario
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Figure 2: Deconstruction of Frequency Response Contribution by Inertia, FFR, Governor Response, and UFLS
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. 5 A 2(Preferential Subject 2)

Big data and their use for system operations.

® Trnasformation of data into information for system operators

® Data exchange platforms with other entities

® Monitoring, visualization, awareness systems, decision support

tools

® Forecasts
1) F 12719 =& H ¥ Special Report 'T3E(Contribution)
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step Frequencdy Time Delay |Load Shedding
1 59.2[Hz] 0.17[sec] 10[%]
2 59.0[Hz] 0.17[sec] 9[%]
3 58.8[Hz] 0.17[sec] 9[%]
4 58.4[Hz] 0.17[sec] 8[%]
5 58.2[Hz] 0.17[sec] 8[%]
6 58.0[Hz] 0.17[sec] 5[%]
FH| 59.0[Hz] 12.0[sec] 3[%]
Al — 52[%]
2. B5 (A% X %) Special Report AlA
7}. & FA 1(Preferential Subject 1)
Protection under System Emergency Conditions
® Load Shedding Schemes
e Large / Transmssion System Islanding
¢ Distribution and Isolated Power System related
® Generator Protection schemes
® Thermal protection
e Fault location
e Conceptual System - Wide Protection Architecture

1) F 24719 =& A E Special Report &3 (Contribution)
2) 8 IE Y&
7h (B2d ONS) Power Swing Blocking and Tripping

O A% Disturbance®]| <&J3] Power oscillation®] WAJA], stable

oscillation?l A5 BHEAIR79] 522 Blockingg .24 2483 7
22]E 93, unstable oscillation®] 3¢ AlFS BT 2ZHN &
7]374% U= B 3$ Scheme= A&

O PMU(Phase Measurement Unit)E AFEEO=EH AES] Power
oscillatione AAIZFCE A 4= U1, ©]F Power oscillation H3&
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O PMU(Phase Measurement Unit)s< 283 WAMPAC(Wide Area
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Figure 10: The Scada frequency record for our electrical system during the event
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. 5 A 2(Preferential Subject 2)

User Experience and Current Practice with IEC61850 Process Bus

e Site trials and real installations
® Design and Development

® Testing and facilities to support design, development and

testing

® Costs and Benefits
1) & 17709 =& H5 % Special Report T3 (Contribution)
2) & Ux g

7h (=29J°] Stanett) TIAE ¥4 Process Bus 2-8 R&D Project 471
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O x2Z29°] Stanett> ITEC61850 9-2 process bus 7]¥He]  Digital
Substation Automation and Protection System(DSAS) ¥#¥ Project=
THT

O ©] Project®] =42 Non-Conventional Instrument Transformers$}
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Figure 1 - Hierarchical levels of a logical scheme of the three levels of a substation
automation system
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Concept, Comissioning, Maintenance Cyber Security
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