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WHAT IS SMART SUBSTATION

Smart grid technology span the entire grid. (from 2012 GE Energy)



WHAT IS SMART SUBSTATION

Operational communications domains in the electric utility (from 2012 Alstom)



WHAT IS SMART SUBSTATION

Substation data flow (Smart Grids: Infrastructure, Technology, and Solutions, Stuart Borlase)



WHAT IS SMART SUBSTATION

Smart substations in the smart grid architecture. (2012 Michael Pesin)
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SMART SUBSTATION (TNB)

• The first Malaysia IEC 61860 Smart 
Substation in TNB

• 132/33KV KAJANG ESTATE
• Project completed in 2014

• Solution provided by Elipse Software



SMART SUBSTATION (TNB)

• To allow users to monitor the substation 
status through single line diagram at station 
and bay level

• To monitor and filter of fascia, alarms and 
events in the substation.

• To provide trending and historical 
informationon

• To communicate with DMS or EMS for 
power system analysis in smart grid domain



SMART SUBSTATION (TNB)

Dual Monitors

Printer

Industrial
PC Server

AC/DC Converters



SMART SUBSTATION (TNB)

This is the 
CAS 
Switch 
Status 
shown 
between 
NLDC and 
STATION 
for 
substation

The button on 
top of the bay 
can navigate 
to the desired 
bay

Alarm displayed 
GREEN = alarm normalized
RED = still on operated



SMART SUBSTATION (TNB)



SMART SUBSTATION (TNB)

The red indication IED 
failure/not healthy



SMART SUBSTATION (TNB)

Sync Check

CAS  Switch
for bay

Reset Counter

Master Trip
Reset Button



SMART SUBSTATION (TNB)



SMART SUBSTATION (TNB)

RTCC Step 
Position



SMART SUBSTATION (TNB)



 When the control command is in progress the 
display 'Waiting Respond' will be shown below:

 The timeout for Control Operation = 20s.

 In such if the control failed, the pop up menu will 
show:

SMART SUBSTATION (TNB)



SMART SUBSTATION (TNB)



SMART SUBSTATION (TNB)



SMART SUBSTATION (TNB)



SMART SUBSTATION (TNB)



SMART SUBSTATION (TNB)

Research and Development on Substation Automation System Based on IEC61850 for Optimal Substation 
Design in TNB
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SMART LOAD SHEDDING



SMART LOAD SHEDDING

LOAD GENERATION

Provide power
To all loads

Maintain V and F 
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SMART LOAD SHEDDING



SMART LOAD SHEDDING

供電系統受到突發性干擾導致瞬間供電容量不足

時,系統必須能盡速調整到穩定平衡的狀態以避免

系統全黑(Blackout)



SMART LOAD SHEDDING
頻率突降可能導致發電機低頻保護跳脫,系

統供電中斷.



SMART LOAD SHEDDING

Reference from “Intelligent Load Shedding Need for a Fast and Optimal Solution,” IEEE PCIC Europe 2005



SMART LOAD SHEDDING

• 隔離最少化的負載 (Minimized), 降低對製程的
影響

• 最佳化可使用之發電機的備載容量 (spinning 
reserve)

• 彈性可規劃的負載重要性的等級

• 快速動態分析電力潮流以及預先Pre-Set 要切斷
的開關群及切斷的優先次序

• 100 ms 以內完成卸載, 達到系統平衡



SMART LOAD SHEDDING
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SMART LOAD SHEDDING

360 CYCLES

Reference from “Intelligent Load Shedding Need for a Fast and Optimal Solution,” IEEE PCIC Europe 2005



SMART LOAD SHEDDING

< 6 cycles

Reference from “Intelligent Load Shedding Need for a Fast and Optimal Solution,” IEEE PCIC Europe 2005
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MICRO GRID PROTECTION
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MICRO GRID PROTECTION

Elipse Power



開始

拓樸是否變動?

選取適當
保護群組

切換IED

保護群組

N

Y

是否需要更換
保護群組?
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Y

N

偵測系統拓撲結構
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Y

N

DG發電量
是否變動?
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IED資料收集

運算IED保護
設定值
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MICRO GRID PROTECTION
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MICRO GRID PROTECTION
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MICRO GRID PROTECTION

From IEDAD

GOOSE閉鎖訊號

From IEDAC 

GOOSE閉鎖訊號

From IEDBA

GOOSE閉鎖訊號

線路保護

IEDAB MC狀態
跳脫:0, 投入:1
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匯流排保護

後衛保護

延遲 

40ms

延遲 

40ms

IEDAB

前向故障
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範例系統IEDAB邏輯規劃圖



MICRO GRID PROTECTION

以上微電網保護系統研究資料為台灣科技大學
辜志承教授及電力系統研究室團隊提供
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