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Smart grid technology span the entire grid. (from 2012 GE Energy)
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The station control area

Communication within substation and control system,
coordination with the substation operational function and
the station-level support function.

s ol ik e it

The protection and control level

Protection and control of substation equipment: includes
IEDs traditionally called “secondary equipment”
(protections, measurement devices, bay controllers,
recorders...)

The primary equipment process level
Capture of voltage and current signals, consolidation,
processing, and transmission of data via optical fibres:
intelligent primary devices (electronic power and
instrument transformers, circuit-breakers, disconnectors)
and optic fibre have replaced traditional CT/VT systems and
conventional cable wiring.
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* The first Malaysia IEC 61860 Smart
Substation in TNB

o 132/33KV KAJANG ESTATE
* Project completedin 2014
* Solution provided by Elipse Software
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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
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Station Level Operator Interface - Frame Title
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Station Level Operator Interface - Frame Title

@mm System Single Lines Bay List Trending Summanry Administratior Logout Loggedinas: a Exit|  57/15824.57PM (
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B & BATE12ZFIILP2LINE PROTECTION 2 LINE DIFF COMM FALLT' OPERATED D7Map15 041932488 PW 1 H
SBATETLFTILET LINE PRATECTION 1 LINE DIFF COMM FAULTY UPERATED 07 Map15 0419:32. ! Hig =l




elipse

Station Level Operator Interface - Frame Title

@m System Single Lines Bay List Trending Summary Administratior Logout Loggedinas: a Exit| 571582731PM | (
E05 CONTROL [SFASCIANRTCC
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OPERATION SELECTOR:

KEST SYS_1E01F34LC E01F34LCSystem DataSets.
[LLNOSdsSLON_Digital] [XCBR1$ST$Pos

ook

SELECT:

KEST_SYS_
1.E01F34LC E0O1F34LCControl CSWI1.CO Pos
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When the control command is in progress the
display 'Waiting Respond' will be shown below:

SELECT:

KEST_SYS_
1.E01F34LC E01F34LCControl. CSWI2.CO.Pos

KEST.EO01.[2C

oper Ciose

The timeout for Control Operation = 20s.

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

Select Failed - :




0 = Terminated OK

2 = Select Accepted

3 = Select With Value Accepted

4= Cancel Accepted

5 = Operate Accepted

50 = Terminate Fail

100 = AppError:Unknown

101 = AppError:NotSupported

102 = AppError:BlockedBySwitchingHierarchy
103 = AppError:SelectFailed

104 = AppError:InvalidPosition

105 = AppError:PositionReached

106 = AppError:ParameterChangelnExecution
107 = AppError:StepLimit

108 = AppError:BlockedByMode

109 = AppError:BlockedByProcess

110 = AppError:BlockedBylnterlocking

111 = AppError:BlockedBySynchrocheck

112 = AppError:CommandAlreadyInExecution
113 = AppError:BlockedByHealth

114 = AppError:1_Of_N_Control

115 = AppError:AbortionByCancel

116 = AppError:TimeLimitOver

elipse

117 = AppError:AbortionByTrip

118 = AppError:ObjectNotSelected

200 = WriteError:Object_invalidated

201 = WriteError:Hardware_fault

202 = WriteError: Temporarily_unavailable
203 = WriteError:Object_access_denied

204 = WriteError:Object_undefined

205 = WriteError:Invalid_address

206 = WriteError: Type_unsupported

207 = WriteError: Type_inconsistent

208 = WriteError:Object_attribute_inconsistent
209 = WriteError:Object_access_unsupported
210 = WriteError:Object_non_existent

211 = WriteError:Object_value_invalid

212 = WriteError:Error_unknown

213 = WriteError: Timeout

214 = WriteError: OutOfMemory

215 = WriteError:DecodeError

216 = WriteError:WrongParameters

217 = WriteError:CmdnotSupported
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Figure 1 - IEC 61850 SAS Overview
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TNB SVS Lab in TNB Research Sdn Bhd.

Research and Development on Substation Automation System Based on IEC61850 for Optimal Substation
Design in TNB
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What is Smart Substation?

Case Study

Malaysia (Smart Substation)
Brazil (Smart Load Shedding)
Taiwan (Micro Grid Protection)

Conclusion
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Reference from “Intelligent Load Shedding Need for a Fast and Optimal Solution,” IEEE PCIC Europe 2005
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SMART LOAD SHEDDING o
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SMART LOAD SHEDDING o
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Fig. 8. Frequency Response for Load Shedding Stages
Reference from “Intelligent Load Shedding Need for a Fast and Optimal Solution,” IEEE PCIC Europe 2005




elipse
SMART LOAD SHEDDING o

Frequency (50 Hz bass)

—— Fwitchyasrd 1

100.1

100.0

a
5 ees
iy
9.7
886
“‘ED 1 2 3 a 5 L7 7 8 4 10
Time (Bec.)

Fig. 10. Frequency Response with ILS Scheme
Reference from “Intelligent Load Shedding Need for a Fast and Optimal Solution,” IEEE PCIC Europe 2005




elipse

What is Smart Substation?

Case Study

Malaysia (Smart Substation)
Brazil (Smart Load Shedding)
Taiwan (Micro Grid Protection)

Conclusion




Q Tpman_ elipse

— SCC1714.2
MVA

Y1 .
PR L LY A

NC NC ACB 500 | GCB 10 MVA

— gy KVA 7.26%

NO  microgrid Dl e

11.4kVINER 69KV

power system TPC
R A _I)______W{_________________:

! |
| — | N 380V ‘ | |
| T | 1 ] T |
! ) ) ¥ ) ) ) X |) |
| | ‘ ‘ l i | — |
| ¥ 200 dow i ) |) |
| % 150 : | L] |L VA" | : 150 \Lﬁ . I
| KVA | | KVAT Y '
| ~ L1 L2 : | 30kW 30 kw | : |
| L 380V I ) kW
_ KW 30 KW | | 280V
| P 3oV B | | | | — | |
o) — T T Tl — 0 o g
1 !
| kVA ) ) ) ) i i X | 100 L\«l |
| 100 Lw 1, [~
| leO\L%_ %‘ %‘ _ A L kA T 1| o= KVA'T™ |
VA |
[ fT; = = E‘ﬁﬁlsOkVA : : | : |
' |
v ] Qe E | WT) Hepy/ (W) Tees PN pCs] |
| askw l {ECPV/{ PV /IPCS| pcs | | 150KW 125 KW 25 kW BKW || 26kW  3kwW 65 kW |
=23 1

| Zone 1 ot g KW Bx240W e H‘: | Zone 2 || Zone3 |




QIpwAN_ elipse

Elipse Power

GPS
[ Antenna




QAN elipse

A

> IEDF e

AT 57

DG# T &
T RH?

F B g N *7 3% |ED
e g L Sl




9 TAIWAN

TECH

rid - Frame Title

ﬁ”ﬁﬁ%ﬁ

Utility . Zone1 Zone?

srenaes B T T P T L T L L T T T R P T P PP PP PP P A
o

L cote Zoned

e ushar5
i CB15 820 @ cB21
+ .
Bushar ge T
- .
7211 Z2-L2
B ) o CB16
: Bushar6
B35 CB1 CB1 CB19

ZaWT2 Z3HOV  ZaWTL ZT PG

.
.
.
.
.
.
.
H
.
.
.
H
.
.
.
H
.
.
.

Z3HPY z3-uT 23T




Q Tpman_ elipse

IED% » 7.8 ——> A Trip
IEDF w T3 < B Block
- /% ------ aE e
o ‘b N o1l j..
—_ Linel
PR \_/IEDBA IE Dse
--------- - Trip
Line3 Block C
|E Dpa ‘_’ _______
Line2  — |
IEDac IEDca

|ED g ¥ 38 7 & B




Q Tpman_ elipse

IED# » % & ——> A
IEDF & % & <o % Block B
('"----/_\( ------ | €-------
D Trip  —~N}—o— ! 1 1 |
—> Linel
e < IEDas IE Dga |IE Dse
......... : Tri
Line3 Trip P C
IE Dpa IE Dab <—> ¢_>
Block _
TripYS LA 1— s :
Line2 g
|EDAC\_/\|EDCA '
Block

IED, % i 2 7 3, B




QTawAN

I E‘ H SCHENCE AND TECHNOUOGY

v

| -

| R 40ms |
I

I

e i AEEE
IEDAB MC% 4 | B wEERE I

I
From IEDBA | ;_z>—><6
GOOSE B & 31 %, |

elipse

Send to IEDBA
OOSEp¢ % 3 55

o

I
I
; I
= ) Bt R =z I
ey 40ms | I 80ms I
| L
|| From IEDAD > \ L ST~
|[COOSER 47 %, ) I 5=
|| From IEDAC |
|| GOOSE B 4315, | >

N

Send to IEDAB
PR B B 92 B

—<e

Send to IEDAD
OOSE gk %t 20 55

From IEDBA
GOOSE @53 %

From IEDAD  \_
GOOSE g+ %,

From IEDAcC
GOOSE @5t 31 5}

# & % S IEDABR{EL 4]

=<

Send to IEDAC
OOSE#"%t 3t 51




O TAIWAN elipse

”P&?%%éﬂupfﬁﬁééﬁﬁﬁ%ﬁ
FIARKFETA FIFAT ZEGFHEE




O) TAIWAN 7
‘) TECH v E"Bosﬂwa?e

What is Smart Substation?

Case Study
Malaysia (Smart Substation)

Brazil (Smart Load Shedding)
Taiwan (Micro Grid Protection)

Conclusion




elipse

R S K
IALER




