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SCADA DASHBOARD SEPT 2019

RTU/SCS

518

-
G2
39

| 324

= Foxboro
= ABB
Dong Fang

D,

= OTHERS

PMU 7
57

54
a7
S e = 33
thvlvbezvn::
[ | II nom

O

= 40
=

463

SW T E S =D == = O

=*This figure is include all the LPC an:

d Generator

- bes SHEEZE2EEEZ33E
o
SCADA System Awvailability 99.99% ZONE
|
Remote Switching RE - Solar Monitoring Registered
Capacity
86.82% 70.51% Total
g 2 ) W Solar Connected to GRID 9 429.00 M
Supervisory Isolators Supervisory Circuit Breakers Solar Connected to TNBD (OAG) 9 -
Total 15,396 Total 8,566 18 [ oo |

isolators and circuit breake:

129.48 MW

Large Power Consumer

Stations
Total LPC
Monitor Stations

Max of Measurement - 400,000 no

84
3

4%

of points (DI, DO, Al, AO)

RTU Protocol
315
178

61%
34%

IEC 60870-5-101

wWISP+

Used : 251,820 no of points (63 % - usage)

3-1 58 TNB A 52 SCADA HHRBH4RET RN
NLDC H 2008 “F-BLH B A2 EMS %4t(GE E-terra V2.3)2% » H
ATIEAETAHERE] V3.1 > 2020 FIEZUBUH > EMS $RFF4ROT ZUREE > LA

AN EEE

B EERIRAS o B LA

A K > B

EMS Z&REGRAIRRE (S HITIAE

> HIRHAH &

/EJ 5 PMU E’jﬁ‘ ’

R O (ERTEE 2 463 ([ - DUERTRERY A E A4S

S L 2

B GHE
2E E‘/

B2 B - WBHIR L B EE 2 K PRe&(Wide Area
Monitoring Protection and Control, WAMPAC) > 1o Ey £ 5 [ 522
FlZ2 e a] FERY Al ERERAE 247 -
BB AERART A B i BhHEE) WAMPAC - FERH IS8 T HI4TE
1. BHEEREL()ESTR R E QR 2 ERREH Q) E R

()R BN -



2. BiERAR(DEIE AR Q) EASHEIE SRR 18 (3) A\ T R e AR
R R GAER R4 38 BT R IR TR .9 SPS F5 KA H -

3. BEHE R R SEE S AR RE J1(D) 2B TAN Q) FF R EHIRRG)4akE
R ] (4) 41 e AT S5 A R[] 25 Fp ] (S) DR R R {2 o T IRE R (6) Za
RIS (TS 58 S R IEL SPS Z47 -

4. B pa (DE e A RE TR A R Q) (Kb 2 B -

58 NLDC HFi#T#53% e-terra v.3.1(Alstom,GE) 2 5#5%7 2 EMS

4 AW MERIGENE 3-2) -

1. BRHHRER R sie e & -

2. WA LIRS G s E R RS 2 H s E EHEEAH (Common
Information Module,CIM) -

3. FIFMHEEMNEE PMU » REISE 24T WAMS TEARRESEH]

PRI IE RS

RIF 2 ZE8 oM FEOH]

PR A B Bl 2 50 25 -

TS 4 A B LAY ERRES - G AR -

BT REALD 2 - IR EEREEAT -

BT Information Tech.(IT)E2 Operation Tech.(OT){bZE A4S &L

SHEERE - FRALSTHIRFS

9. EofrsEEIEA & T/Fuh -

10. P& BE0F T R S R REE 2 Oracle BERE

11, S FEMRES A > A 8 iE o0 (Network Operation Center, NOC) Jz 2

E I L0\ (Security Operation Center, SOC)ZE KA E 2 ©

12. A &6 ICT(Information and Communication Technology)$ ity 52 %2

®© s e
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Enhanced GSO SCADA/EMS Platform oo KSR
. SYSTEM
- Salient Features operator Qe
' EMP 3.1 : ecture ]
- latest and most advanced Energy i 5
Management Platform in the m
- market
CIM Power System Modeller Multi-Site Redundancy B !r!‘lem ! b
- Model once with targeted - Servers distributed across 4 _ hosted on High Performance ICT

deployment capability Private Data Centres ORACLE farm

Enhanced Grid Stability &
Security
-State Estimation with
SynchroPhasor data
-WAMS integration

Comms &

Cyber Security
- monitored and protected 24/7 by
ICT NOC & SOC

Enhanced IT-OT Connectivity Data Protection
- Enterprise Service Bus for - Fully Managed Backup & Data
interoperability between systems Protection services by ICT

& 3-2 F5EE TNB A EHEEsc 2 EMS S &t
TNB HYZEAE 5 [ 15 2478 (Operation Training System, OTS)z|
SR > sEAE 3 0 DS A GRS e Ry W (8 22 6] - 8 sasAil
ARG A ZE A B LR N 228 ) RS IR - P R BE [ A A B
H o BB IIMREE BT OTS A4 K ESRIG < EESm BN » 1+EIHL
EET‘EI"JT%‘Q%%EQXQ%

SN
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B~ Wi E R E IR B T ELCE

— ~ HPEESE JIRIN Gartner HTAAERER (2% DNV ATHREEED
Gartner BAM A FHRELESE » 0 EE JIBIEGH RH A G S

& o SO ST R AT - 48 HYEE JI9EIE Gartner FEfigplzhE

(Maturity) H 4R B E W E Hi4R (Hype Cycle) > sFUNE 4-1 > 5P EEEREH

AR e

1. ARz A A B (Technology Trigger) * #KFF/5 BB HLAdx LA
788 (Ultrafast EV Charging) ~ HEAR{EH X EE /7 (Wireless Electricity) ~ il
R4 Kz B2 23 (Pico Grid & Appliances) ~ 2>k &4 (Nano Grid) ~ )¢
R &% (Seawave Generation)

(£ © Micro Grid : 5000 2 15000 {EFHEF AR - FHEHI L
100% P4 REJR K T DARERE  Nano Grid = 1 BREEYIA FH R | A
- 100%FF A= REF B FTDAGRERE 5 Pico Grid © 1 {HHREA TN S35 |
0 100% A= RER R T PARERE 22 15-20W 5 DA EJE R s — 2
[ERIPEEATEAE)

2. PEITHE = EAEEHA(On the Rise to Peak) © #7848 (Internet of
Everything) * L& #E 48(Community Micro Grid) ~ B EE R
(Local Market Place) °

3. W HIE A Sl (Peak of Inflated Expectations) © 7 iy JBR EL A i 25 44
(UHV DC Grid) ~ KXFZEEZ#EE(PV Solar Generation) ~ &1 T
{E(Mobile Operation) ~ &HMHEER(Data Communication) ~ A EIE 4T
(Big Data Analytics) ©

4. FE[EMEAHA(Slding into the Trough) © EEEE(Storage) ~ ZHEEEE#%



(Meters) ~ ZEl(Cloud) e
. EFRBEAHA(Trough of Disillusionment) © 43E{=\2¢ 8 (DER) ~ &1

Z+%=(Cyber Security) °
. TR TETHHYSEEAHA(Climbing the Slope of Enlightenment) * fH& &
HIT(PMU) ~ EHEE A (WAMS) - 75 & E(Demand

Response) °

. RBEAEN S FIAPateau of Productivity) : 48 H #{E K #E(E(Grid

Automation & Switching) °

Technology Maturity

Maobile Operation

PV Solar Generation Data communication

= Expectation
UHV DC Grid Reak Big Data Analylics
: g Storage
Local market place —
Community Micro grid Meters Productivity
|
Internet of Everything | Cloud

Grid Automalion and Switching

Seawave Generation

w Techno ST R Cyber Security

Trigger .
9 tirme

Demand Response

I Enlightment
PMU WAMS

Ultrafast EV charging

Gartner Hype Cycle

(& 4-1 FAPSELEE 7488k Gartner Fe TR EVE 4R



— - BHEEETHE (255 DNV AEHREER)
FEHEE R AR A T 2 A = (2 B
ERrimEEEEE R - EEER - AR - EEEN - B
B~ BB - IRIEATE R « PTRARERE Y -
& F2En B H Gt ~ B RN - 4L/MRHDE ~ RS
B ~ JHYERMEEE AT~ RREEEAT o
3. EERE RORRERHE: BB - dEsEds  EEEE - AdET
B HrCHlsE - BT -
EHREER N S E EEE - MR AR S
WAL REIE M - BEBEHEEEH A4t T Z 25
> FEERIEERIEIE - BRI R AT EROISR - BiEE S
&~ BSAERE  (ER AR SAEE - RIS Aok -

—_

N>

Execute the real-time
action to capture

Provide better decision I‘ value

options according to

Learning from the past forecasts
to find out

Value

h = Trends
Determine cause of

successes and failures |‘ = Standards

= LCorrelations

Preventing failures in

real time

- - ; N
I\ =2 B2
"' 30
Illustrate the implication : AU
p # ] : Self-provisioning
of each decision option k

Autonomous
Anticipate the future Operations

*  Artificial Intelligence
* Reduced human
intervention

* Statisticall analysis *  Machine Learning
*  Queries *  Simulation
* Data mining * Forecasts

* Take action

4-2 BB B R 2 B B RUA



E A A BRI 2 B B RS AU E ELEREUE - 5
4-2 , EBHATR
L. A AT e i oA, R0 H s AL ey SR -
2T TR E Ryl 3 AR IR
TR AT AL RE A& 3 A R TE L -
Pa FPESAT R SCR) > Ry AR AR AR R b e LA TR
so IPETAT - BEEH EME R > BIREMERASEN Al 240 HE&
TR ZR A ELREE Fy -
4 LUEl 4-3 Fos ABB A FEIFAS#HVE AL EH A0 - (g
FIEEE Z BRlfh R Ry BB B MR - A SERER(R - TBM
AlETAVPRE - CBM AR X8R E - DUREE R AS SR s
Bi% - PRGN ENARE LI EEEEEH 2 -

Asset Maintenance Strategy Maturity

AT B

Financial optimization Reactive &

Preventive &
Predictive &

Reliability centered Proactive

Maintenance

Optimum Cost
(Maintenance
Cost & Loss

Combination of
Production)

Maintenance &

Proactive —
Maintenance Condition-based

i Usage-based
Preventive
Maintenance

) Timebased

Reactive Run to failure Assets
Maintenance e

ABB

[ 4-3 ABB /X F & e AERE SRS B AT SR 2 [l (4



= ~ IEC61850 GOOSE HEZEE /T AEHVEM (2% DNV ATIHREER)
LAt %8s )7 Fe %% o EDP 8 J11F IEC61850 Goose A

1. BrpasiifEineg © B PMCC EEEERENFRE TR » RIE—
TERFFEIANFTHR » 25 Goose (B 5EAF HARAPETES 23T Th » FREEL =
R -

2. A ERAAYER - A HIETRE LB SR A E ST B R o A
tH Goose {5 FEFZEMIFTHH EE A B A4 -

3. E#EEIEK[EETTE - ERH—H PMCC A ESRENFEE - miE
2% Goose (5 24 HE PMCC FIB&EmRSss » K2R -

4. A [EIEEER s P I RERER BRI R A B > A Goose (5 5 A HH{E
Ik SEE T RS A -

5. CB/DS/ES BrRBEIRRERVERIF O 8H - HHEASECAR U HIE Goose (5 &
ZHRAS O BH -

6. PMCC fra&as e PR 2 B4H » kB2 Goose {88 HEhFH% -
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Vg ~ BIEBREREZE (8% DNV ATHREER)

IT N EE R Z B OT REHE A RHTZZ LR - 5FAIE 4-4

ST
L IT HEEN > KRG BTN HO0T 5E=AH

M KRB ZERMEE REEN -

IT &R LB R 3-5 F {5 OT &Rz 10-15 5 -

IT 2RI AT B2 E BhiEH - {H OT ZSuiN & - PRI AR
SRS o AR B EE R TR A AT IS EAR -

IT 205 FARAEAeRs © (H OT R 2l 2L -

IT 28 E LR 5 AH OT 2SR E L MIFRAG R BT «

IT Z8E LB ERARYRI AT TS ¢ B OT 2 E LB AR
=M EETALS -

Understanding the difference between OT and IT
Real Differences

1.

A
w

.
e AL

A4 TT SRS 2 E8 OT R AR AL
%)) SCADA SUEH T (LA 53 By FHIH 8]
EHER -

2. NEERIRIE R EBURER A -

3.

RS AR E I -
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BB -

HE V&N -

e O S E 1R B A -

HPZERI UL E] RTU » 52580 OT B GEVE RS 1 ©

A

Zugi st e A I B2 (Systems Development Lifecycle,SDLC)
SIAYE Z &E2aeat A anEH(Security By Design Lifecycle) 2P EzHY
JE\ b E ERAE 2R GEIE 4-5) -
1. BAaiE] - WEEER B E et -
AL Er Ry RS &R
e 2
RHEH ~ L SOE SN
PN L YN e AR
BREed#
BLOIE H BB ZEEtED MR |, JEIHE AR TR
& EIHE REL S =TS AR |, 4LEIMETHR H AR B
T2 o

AT e
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System Development Lifecycle  Security By Design Lifecycle

Planning & N Security Planning &  lge—u--
LRequirement GatheringJ r Risk Assessment
1

e

L Tender Preparation

Initiation

Tender Security
Requirements e

—

Acquisition | _ _ _ _ _ O_ R —— S

Tender Security
Evaluation

| Tender Evaluation

Critical Security o
- Design Review

g e ey el
|
i

Design /
Development

| Design & Development

Application Security
Testing

| Component Testing

L —

R

System Integration
Testing

Implementation
J Assessment

System Security
Acceptance Testing

F 3

Penetration
Testing

U

COMMISSIONING

Deployment

~
™
(o]
3
)
£
®
™
L
whd
c
)
£
)
o0
@
c
®
=
~
—
o

U

Operations/ LOperatiDns & Supportj :__[ Audit & Continuous ]

Maintenance Monitoring
Disposal L Disposal J L Secure Disposal J

U - Performed by Project Team
- Performed by Security Officers (Security Consultants if project team does not have expertise)
- Performed by Independent Third-Party Assessor

D - Milestones / Deliverables to Steering Committee

4-5 FEsk L an IS IR EL S A B Z B2t S IR EL
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T~ [EC Z BB ENER S (2% DNV AFHREER)

RE e [EC , FiltZ 8¢ TCST , BT & TAE/ NI
TEZ AR EAHRRITLE | IZELHEAYRARGIE | bR 7R E AR
RTU F 60870 %511, B AT [ED F 61850 %51 , A @ IT/OT
EiEE&GEME  AERVAEEEGLER M, BT Iasg
HaEAE SR 2= F (E B CIM(Common Information Model) .2
61970 251 » FFAIE 4-6 -

“Nodes: 1) Sohd colors comelate dilferent parts of profocols wilhin
2) Non-solid patiems represent areas that are future work, of work in progress, o related work provided by another IEC TC,

% » @37/ _EFARY(Distributed Energy Resources * DER)

@‘_ Peer.to-Peer 61850 over

Substation bus and Process bus

the archilaclum

4-6 IEC Z B4 HRE I E R H RS £

FHIE 4-7 A1

Energy . . Uity R
Market Pumcmams Ltility Customers Sarvies Providars Other Businesseas ‘
Application To Application (A2A
and Business To Business
1T IT 1T 1T T iness ToBunire
Inter-Appl o , abXML, and Web Services (specified in XML, mapped lo approprate profocols)
61970 / 61968 Common Information Model (CIM) )
. Interfa
> | e1970C ©1s) | £1968 SIDMS for £ (EAI) oo
: T
£ —
- Market Operation Engineering & External
== SCADA Apps EMS Apps DMS Apps -
g i Apps Maintenance Apps IT Apps 'D"
5 Equipmant And
= System Interfaces
5 Data Acguisiion and Control Front-End | Gateway / Proxy Server /| Mapping Services / Role-based Access Control Specific Object
g
4 61850-7-3, 7-4 60870-6-802
2 i Object Modals Object Modals Field Object Models
= = TC1aWG14 AWML
2 g G0870-5 61850-7-2 Messaging 60870-6-503
= Maoter 101 ACS| {wiark in App Services
g Standards & progress) Specific Communication
E 104 61850-8-1 60870-6-703 Services Mappings
g Mapping to MMS Protocols
& | =
= 3 B1994 ion Industry Protocol Stacks Protocol Profiles
g 2 * (ISO/TCP/IP/Ethemet)
& Telecontrol 80485 WAN
-t Communi ications BOGE3  f——d" c icati
& Media and Services 60834 Media and Services
R P
g‘ﬁ:: or | | 61850 Substation Ff:: anlviEo[:-r. Messaging TASE.2
Field TC13WG14 ; B - External Other Control External Systems
Substation Devices Bayond the &r Lontro
Devices Systems Substation Syslamelo ft Centres (Symmetric clientiserver
Ly e 5 b : tions) protocols)
i IEDs, Relays, Meters, Switchgear, CTs, VTs

BB 70N 5 & [E SEIek T ERY 52 International
Electrotechnical Commission Technical Committee(IEC TC57)fEEAEZEFE S

 JE NARIKS]

RIRRFEIECO1850) » o Fif_EEBA 2R . o Rzl o o]
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(IEC60870) » M5 ZHI(EC62325) » B DMS Ko & ZAA B
(IEC61968) » H1fHl &l HYEISE T AT R RS A EIRIIEC61850) - PLEAS

[ Distributed Energy |
—‘ Resources (DER) —
Electric Vehicle

B E TN E L 4 (EC62351) ©

1
|Mamet55rs'nen1 Back Office |
DER Generator - - : l
(TEC 61850.90-7, 8, PN A
L l Control Center A re -
I f 1 | \
- I. § \ | § .I ~ Control CenterB
DER Storage EMS DMS g | | 2
i Apps. | Apps. | g | |I g |
f 3 _.--—l—--._ ____l___~ I'-. = \ = ."I
§ (IEC61970) (IECE1968) . / o
| 1 s e T =
[ 'é | I | B i i
= Communication Bus |
1 L=} ) E
L e
ey I (EC61970 ) =l=
"y S e — -
£ N
/ IEC 60870-6
o SCADA . TASE.2ICCP —‘il e
fie e e - : N
fiti) I T L A (Pt
[ x| A HEN, £ Vs . Cybersecurity |
g | P i / I \ e .
| 8 | [ 8\ | &\ g\ [ )\ ==
| & | oISt O T | [ &)
\ | e
timiimtimt
./ U - R eee——
\ o / \ 8/
1 L o S e ————..:_\
Turbine and 1 L 1E09%‘1:50 )
electric systems e
e e Substation oM
-'\\IEC 61850 | Automation Systems Us

| Hydro systems |

Hydroelectric/ Gas
\ Turbine Power Plants

4-7

u

(IEC 60870-5-103 ) ( IEC 61850 )

ion, Control, Metering
— BN —
" GOOSE, SV
\_ IEC61850
ol

Switchgear, Transformers,
Instrumental Transformers

BN
-\\_.IEC 61 350 L

BN F S EFEAE 2 IEC IR &
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BRI EJR (Distributed Energy Resources , DER) IEC 61850
FHEH#ZEHHSEE (Logical Device, LD) , K H#EFHETR (Logical Node, LN)
SHRCHVAH ARSI AREE |, FR 1 20K AYGHREErits =3 CSWI/XCBR -
SERRE MMTR 7h , BHETAEILIFZ LD - R4 4-8

DER Plant Electrical

e —— DER Unit Controdl —_— i i
_ — — |,

—— —
- DRCT, DRCS, DRCC, FSEQ,
MMXU ~ DCRF, DOFPA, DOFR, DOFM,

( ) ) 1 DPST, DCCT, DSCC, DSCH,
Recip Engine DCIP / CSWI, XCER, MMXU
Fuel Cell DFCL, DSTIC, DFFM

Photovaltaics DPVM, DPVA, DPVC, DTRC

Combined Heat and Power DCHC, DCTS, DCHE DGEN, ZRC 'I' XFUS MMTR
DREX DRAT, ZINV, cswi ¥
Energy DEXC, DRAZ, MmMDC XCBR MMTR
Converter DSFC DCST DC Converter CSWI
RSYN
GEHE[E10[ A AL
MFUL| DFLV

System

CER XCBR
i —3 H Circuit [ Hghyf
Breaker Utility Electric Power
Slnrgge - \'A'J Circuit Systam
Dievice I / ~ ( Breaker
T
FBAT|ZBTC / N PERO
Batter . N . PBTC
d vy ) g For
p pToF | Protection

Fower System

QD+
Measurements \\

Physical Measurements
STMP MFRS MHET Local Loads
| Temperature | Pressure | Heat |
MFLW SVBR MENV
| Flow | | \ibration | | Emissicn |
MMET
e IEC §1850-7-420 Logical Node Classes

IEC 81850-T-4 Logical Node Classes

Energy Converter = Microturbines, Storage Device = Battery, Pumped CO’JVEWEF DG to AG,

Fuel Cell, Phatovaliaic Syatem, Wind Hydro, Superconducting M: b 1, volfage

furbl'nes."DJ'Eaen' G_enera?ws_. Energy Storags, Flywheels, Micro level conversion

Combustion Turbines fMywheelzs Auxiliaries = B, Fuel Cell EC 10309
i 1034

E

[ 4-8 43ENEEE DER IEC 61850 LD/LN 4H 4% 2 bt S 44 s
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~ SCADA EMS/DMS %&RHEFEAL (2% DNV A SR
SCADA EMS/DMS Z &t KR A a8 Hf- A~ REMGLLRA (% |
Aoy Ry - FEIPEES: 8% , {H ERHERCA (committed costs)RId 70% 5 5%
STPEEE 15% , (HEARPERARNE 85% ; S5FEIEEE 20% » B HIEAFHS
Bt 50% 5 B 2 s R B EGE 100% , R ahEs |, B
VAR , S RIS - SEE 4-9 -
IR E S BRORZE AT
1. ST S RRAVET S REAEE B (& Bl A dn B AR E R HY
85% » HUF A ET B FrAAPE ey — e B KA E) -

2. GmET = E VR SR A E

3. PREE B EED BN

4. VRHIAEAEAN )T ZE R i =B -

5. BIIFK A nl e e AR b R M

6. R EERHENERAY B ERIE -
100%™ Committed Costs —95%
80%— —83%
BO0% — ?i% 500-1000x
T0% 03&9&

B @ 20-100X

BO% m?}
S5 — G di" ProdfTest

40%

30%—

20%

Bron: INCOSE Handbook 3.1

Cumulative Percentage Life Cycle Cost against Time

Time

4-9 SCADA EMS Z&ft K3y A apEHE-p A~ R (G LR A
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T - e-terra EMS Z48/148 (&% ALSTOM GE ATIHELERD
ALSTOM » GE A H|Z e-terra BEIREH A4 , BEAW T 24

FLAHEEAE] 4-10) -

1A PR -

2. BrEE4gps B A

3. AR TR EAE -

4 BEIRAT FhIEAH -

S.ESIAE (S

6.7 EE A -

T REIE T R 4R AR P R T A

BAUHIR AR T ZEA54H.

| = e-terraplatform Transmission Network Management |
= e-terradistribution Distribution Network Management
= e-terraRenewablePlan Renewables Resource Planning
= e-terramarket Energy Trading
= e-terragridcom Telecom for Utilities
= e-terraDRBizNet Demand Response Management System
= e-terraphasorpoint WAMS and Online Stability Solutions
= e-terrapipeline Oil & Gas Solutions

4-10 ALSTOM » GE AH]Z e-terra BB EH 24t
e-terra Y BB as AR 4-11 > FIE S EIEALS T > #5H%
TEERINEUR | FIERE SIS ~ RAGE R J B8Rt - 457 Google Map
Z GIS #EEM & - BIEEE NS THEREZS - & L2HEEE
REEG , PURIEH N E | [BIE RHRRE o W AE TR AR APP
FBUCE , A222E REcmaIRS] , SERE I s sEhtE - SEE 4-
12 o FARRE IR % BRSNS ) PRURIRRAG DRGSR 1 » s FAlE 4-13
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e-terrabrowser

)

| — i
DA e | e —— S a——

GRID ‘ ALST@JM
4-11 SCADA &4 & =\arlE = H

Mobility / Business Intelligence

IPAD Grid Viewer

SN ]
* Mobile network View

- Grid Management: “We have an app for that” (Read Only)
- Up to date synthetic view of the grid for operation managers
- Up to date substation view for field crews

Support your mobile operation

4-12 FHE KSR APP & SCADA &4t EEmH
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e-terrarenewableplan Monitoring of renewable

» \What is the Renewable Energy (RE) situation ?
o MW, Utilization factors (%) from Solar, Wind,
o ... grouped by Windfarm, Region, Substation, Balancing Area ..
o Past/present/future views

What does the Forecast say ?
o Forecast is up to date ?
o Forecast is stable ?
- Forecast is reliable 2
o High/low levels ?
o Stiff ramps ?

» What are the impacts on the operations ?
o Limit violations ahead ?
o Contingency issues ahead ?
- Power balance issues ahead ?

[l 4-13 FAE AR 32 2 & N St E MR A

FEE4R IS B (Dynamic Line Rating * DLR)EFEL | 2F41E 4-14 > &
B H A BRI IR < [ E SRS A & (Static Line Rating » SLR)ZKZER
1B e-terra AIFRIZESAFARES B2 BOHESEEME ~ KRN ~ PMU BIEF
REEMRHES - (FHESEEmETE ST FileEEEEH
b BOTERECEE T A EINE - e 8L ) R ZE ZE AR R B
[EI BRI G RANELRR » LI Rl FET ORI BN RE m] (K B T 5
FIFHEEE -

e-terra A BB L 2 E F B OERTIEE - HlEl 4-15 A%
PMU HUEE -2 2PV E4) » SCADA EEFERR 2-4 b » AGC H#4H
ST B E PG BRI RT AR St FE B T A 4 P > SE &
CA HaH R E FEIRER I EE 10-30 RYECHETE » DURTRSLAEE 30 73
1% FERG 2GR

%1
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’/’./

Dynamic Rating (Maximize Asset Utilization) f“’ ,Q._..

- = = e
Real-time Foredasted
DLR _System ) model-based thermal limits thermd! limits
____________ Direct Weather station @ DLR i Forecasted
Line SENSOTS Measurement i p-thermal lmits
Real-time thermal limits ! { We?;ther
forefast

Day-ahead

. On-line stability monitorin, imi limits
Phasor Analysis y 9 L )
Real-time Stability limits Day-ahead Stability limits

Substation PMU T ! - i

Synchro-phasor ; i """"i

measurements i H 3

Real-time Network
Analysis

Real-time DSA

DSA = Dynamic Stability Analysis

4-14 EhRELEIRAE DLR BH T EAHRBFS
EMS Vlewsjpf the Gnd

Real-time limits Day-ahead limits

+Core functions for Grid Security
- Topology Processor _ N
- Quick Network Analysis " E"ha“s""m"‘g‘fg"‘fm
- State Estimator LSO e
- Load flow calculation

- Contingency Analysis Syl Gk
- Operajcur Guide Automatically correlated
- Security Enhancement view

» Security Constraint Dispatch

+ Contingency Planning Canarsiion: Tios:

- Voltage/VAR dispatch Eri bl

- Short-Circuit Analysis et 4 seconds
- Optimal Powerflow Asynchronous,

- Special Protection Schemes (RAS) Uncorrelated: SCADA
- Topology Estimator Telemetry view T

- Dynamic Line Rating

- Voltage Stability

- Transient Stability

- Small Signal Stability

- Real Time & Study environments

PMU

milleseconds

1

[l 4-15 BEHEZ g % R 2 S AH Bl ] KU
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J\~ SCADA/EMS $EBRE TR LS (&5 ABB AFHREFR)

ABB Z SCADA/EMS $E A4 - 25 GBI TAME - #
ST —(Eg EERHE - TR SZ8E 2 (# B PEFEE e ke 7 E &
ST L BEE 4-16 » AR —EAE U LAVEHE N B R 4EEE/ NH
Z SR S o i ER T B AR - s L ETE
F&p FEEPERIAINGE R EE - 1 RA £ SRR UL ATHERE - i
— [ LA N TR B EE )P AR S (Validation) - IR E fitk
el E PR FERE - B2 REEHAD  TRaRBEESR E—
{ERRAS -

FrAMER ZE T R EREEH S - B EE 2K E SH{E
PEFEE LI BIUAN S > A DUEI TR — B RHREAS - (i e f5 e A [FE
YIS ERYFRE TRl - R e e B R B ZE IR FR 45 A [E s Y
E o SEERYIREE S B A RRVEEE L EE - EHEEIRVEER
(Production System)&S & H[E -

Centralized System Architecture

One online DB

hY
\

DC / Control Center DC / Control Center \
NCC TPE BNCC KS j Centralized Server

o, ST R B e
// [ / \\\‘. \:\ \x\\l\iegional Control Centers

7/ / ' ¥ W R
v/ ‘\_ R

{TPE\‘ ‘ KL \ }stcz‘ [Tc \ }{Hsl \ !'KS ‘ ‘ Bk ‘

4-16 SCADA/EMS 4&EErh K £4%

22



AT TP Lo B B TR 21858 (Quality Assurance
System, QAS) A5 & B— &R B HYERE §1.0 B CHY Study
Mode - HIEENRERHEMER % > Fi% %2 Production System £ >
A7 A E By &38R 2.4 (Dispatcher Training System, DTS)z)l| 4R HE A
B -

Al BB E TP =A% - At ERI R E A
(Application Programming Interface, API) » F1&SFIREZESHIGER - 1
FE25 B RV T L e BRI, -

ABB BB —{b4 & RIE SCADA/EMS Z:4t > FlE S TEK
(it 2 ME LY - CEHOABIEZ T Ers A = RTE ArgkH - B
1 {0 S 7 el e B2 s -
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{h ~ O SEEERR

L.

F5#E TNB A 8] EMS RGUKBAER , N ZEIERIE 24 e-terra 71
e, BATRIFEPRIEFDRRARGERE , A SR S af
EMS Z40hsE , H N PVRIR R 4R0T4EE AR ERG T, B
HEREECR S R N BRI EIE AR | 1B -
578 TNB A S HB B ER - AAFINIA » (&%t
RISEEIERY 25 HHEH— EMS T 2020 FFRUH » 5o
ICT 351 (ER M ARSI E RSB /v E LA
CLOUDY Eidt 2 DATA CENTER - 2R [E1& EhErFIEFAY
BRSSP EER 0T RS T A -

588 748182 GARNER HYPE CURVE - H Fi#e & 74 2 b
ST R TIRERRE B R P ARFEEL -
REIESMIA B fGHERAR &I M R TR - RS EE A A
REJR K. AMI E#RAY S L , #E R Rt & -

. AESIEREOESY | BRSSPV T, sarEkn , Al

&L , 7 Z5A SRRV A TN A ESIMERT | 2 B R
RERHEIRGET R

RIE ICT Hy35 2 , FHAERERES s TR ~ S S e & - 4k
GEEREIBE T AL | S A BT PE SmERE -
FHIAfREAR T4 APP AR , Wi e A =AY NEE SR A 75
B, NAEMITFEZIER: | O — LR B e S E I A -
TNB A H ALSTOM GE A EHEHEA VT EMS %24t , BLAE] RTE
JNEIH ABB A ERHHVHT EMS %48 , #0222 Bl oL B
IR T LI —ERS  EEALEERE  MEHREERAL
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