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(Security) ~" 42 %_1+ | (Stability) ~" 38+ | (Flexibility) ~" ¥ 3=+1]4%+ ;(Controllability) ;

f]}wgr%* T 10 EF BASBEEZ > BENREL AR P B HAr il
T # A #2E % (Advance Metering Infrastructure, AMI) ~ £ ¢ F 3 # % (Common

Information Model, CIM) ~ = % p # it (Distribution Automation) ~ e & T it § 3 %
sL(Distribution Energy Management System, DEMS) ~ e % £ 2 it /& (Distribution
Energy Resources, DER) - % & & p¢ (Demand Response, DR) ~ 3+ 2 ;& % %t
(Flexible Alternating Current Transmission System, FACTS) » % % #* % i (Home
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AoRERABAA RS CRE R BPT CII R SR
ETF-FEXLE(ED)~ & & > Ris5d WAN -~ IEC 61850 % rg & i 3
B %~ T4 ~ Proxy Sever ~ Mapping Service 314 3] SCADA ~ EMS ~

DMS # 338 * [+ K o
FMEES LFFE Y IEC 4o 5] % Figh-1-2
®|EC 61850 @ % 7 “Th # 1 A3 I * M4 %
®[EC 60834 : 3T 3 iFL oL 4k surt iy Rl R A
®|EC 60870-5-103 : 472k # fr i st Mph % - fe R X & RE A4 &
®|EC 62488 : ' i 3R 2 T
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MNetwork, System, and Data Management (future)

End-to-End Security Standards and Recommendations (work in progress)

O|EC 61334 : fie & p & b e T AL M5 2

-

® |EC 60870-5-101/104
FHRE

[8

FR A S-Part 5-101 i@ By 4 A i

® |[EC 60870-6-TASE.2 : Inter-Control Center :if 2t = %_
OIEC 60870-6 : i * »rifdy kL2 T f A AfeqT 4 hiip & i ¥ EF
O®IEC 61970 : i /A g Ik 7lAe B d& v R » 2 i ERfriR R § -

OIEC 61968 @ T & BT A AFM it E > LEBT FIL FANRT

’E 2 % $(DMS)

Energy S
Market Participants L T Service Providers

Jjr Ir It Ir

Utility

Other Businesses

Application To Application {A2A)
¢ and Business To Business
(B2B) Communications

Inter-Application Messaging Middleware, ebXML, and Web Services (specified in XML; mapped to appropnate protocols)

61970 / 61968 Common Information Model (CIM) Application

Inferfaces

T

61970 Component Interface Specification (CIS) 61968 SIDMS for Enterpnse Application Integration (EAI)

Market Operation Engineering & Extemal
SCADA Apps EMS Apps DMS Apps Apps Maintenance Apps IT Apps "'J“_l"'
Equipment And
System Interfaces
Data Acquisition and Contrel Front-End / Gateway / Proxy Server / Mapping Services / Role-based Access Control Specific Object
Mappings
61850-7-3, 74 60870-6-502
Object Models Object Models Field Object Models
TCI3WG XML
60870-5 61850-7-2 Messaging 60870-6-503
Meter 101 ACSI (work in App Services . L
Standards & progress) Spemfil.: Commun _u:anon
104 61850-8-1 60870-6-703 Services Mappings
Mapping to MMS Protocols
6133 Communication Industry Standard Protocal Stacks Protocol Profiles
(ISO/TCP/IP/Ethemet)
Telecontrol 60495 WAN
Communications == 60663 ———P — Communications
Media and Services 60834 Media and Services
608705 61850 IED Me)s(sril_ging 60870-6
i i i TASE 2
Field | TC13wGi4 || RTUsor || 61850 Substation | Field Devices || e o External Systems
: Substation Devices Beyond the Other Control IS
Devices Systems Substation Systems (e.g., Cenfres {Symmetric client/server
Substations) protocols)
Customer .
Meters |IEDs, Relays, Meters, Switchgear, CTs, VTs

¢ Peer-toPeer 61830 over
@ Substation bus and Process bus

*Notes: 1) Solid colors comelate different parts of protocols within the architecture.
2) Non-solid pattems represent areas that are future work, or work in progress, or related work provided by another IEC TC.

Fig5-2-1 IEC Technical Committee 57 2 ¢ % % #
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> FEREE
> 48 pRAE
> PR
3.EC 61850 » A#Hz Harpd AR TR
> BLATIMAILEE
IR TIE B R < -]
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> B - BERZEARE
> RS ERER Rt E
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BT A ST R T 2 EAR S B R hiE - R ST
BT

BT ARA > REEFT R IR BRT e Bk o2 R
it p AR LB R B AR T TE RS U E R AT

Er o5 hd o
BATEFET #Th & (L R 0 A BIEP 4o i
> .3 H s g (Diagram)
> &AL (4 IEC 61346)
» i 7 F(Functional requirements)
> ¥ 3 A& Z F(Dependability requirements)
> Mt & f(Performance requirements)
» & ¥ 7 5 (Environment requirements)
> % % ¢ 72 (Project management)

» PRix(Service)
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Contents of a SCL file

Substation Structure

=E1 Voltage level 110kV IEDs with loaded LNs

=Q1 line bay / feeder =Q2 line bay / feeder
~— —

=WB1 Busbar 1

/ \ / =WB2 Bushar 2

..........................

-QB1 QB2 :
4 4 Relation between LNs

1ED -SB1 IED -SB1 & single line

=QC1 =QE1

Complete Single line Communication

© ABB Group Subnetwork
December 8, 2011 | Slide 9




Engineering process based on SCL data exchange

I Device capability I | IED Configuration I Device in the system I
EJ Description (ICD)
\ SCD per IED

_ Device
Device (IED) specific

ﬁ tool
'

Stand-alone device

c ﬁ
2 configuration™ I
E System device Device data
. = 3
> configuration
: System
8 configurator
> I System Configuration Description (SCD) I
a System
configuration™ 2 Eeeemme
[FIr"
I System specification description (SSD) I e e = e 15;

Feeder block Single
diagram line
(function spec)

I r? ' . '
DAL |
P — | | ] -_’_“
g —— Ik > System
documentation
System & device

configuration®

e, 2011 | v 7 AP
Fig5-2-4 5 SCL #icfh % # B =
> HRGARTER T TER Tl TR
8.— it R AI2 ALt

Y oK & 2 R f ¢ & IEC 61850 #R4F ~ 2
£ % MICS = #(Model Implementation Conformance Statement) ~
PICS = i (Protocol Implementation Conformance Statement) ~ - 3%

M ep| & < % (Conformance Test Certificate) 2 ICD < i (IED # it

Hv )5 FE S 2 R e Gateway 0 P mil g - Rfbehe 2
Zd:\’ﬂg# E’i@/?]pé‘_%mm%{’ lE ’\)/ij} },,%,f %j.; Ei_‘lifﬂ;

% PPRBaEE (T AR 1 SA kitm 7 > SCD < i (Substation
Configuration Description) & 5 & > & % o

% 1 FEi+ & IEC 61850 2 *FLEPG v * 23K “‘"UT% i IEC
61850 2 % & * 2. P > 7 B IEC 61850 =2 & P » % & 1 IEC
61850 Part 10 -

IEC 61850 A % F X5 Lﬁdﬁaz' AT R TR A oo KA
7oA 2 R g e A w4 B e 5k chpF F (Tripping and Response

-12-



times | ~ I %3 eh3 {4 (Protection Characteristic) ; ~ " 5 B 4} i i
(InterLock Conditions) ; 2 %2 T i B /i & (Operator interfaces) |
MR AR T TR E I o NS F N B R K ATk
RAEWS I AAREE XFEIT oA ASN TR M

WG RRAT % 2HFREE Y

PREEE IE: SL AR B  ACE 3 A RIS R
PRI AHeHE S R R EATR B RE o

GseZ RE A A IEC61850Part5: p % &L L7 F
BHEE AR ~ AFrR B R 2 & o

&

RTATh K A Fd T E 5 AP (Grace Time)1344 IEC 61850
Partb

BETAWA G E TR FEER>LS
few ST gy - 100ms
]' TAI A4l - 20ms
e B ik f B (EpF T 0 10ms
T FER AR & EREF  3ms

B4 FoR I L SAV L 3ms

9.%"%"']%% "LFE #5 L 4 ﬁ—‘é,g,];%‘:

ZRG G THad T ERZMHERZR ST E M TR RgE | 3
PEAh o ERERA G TRERY e TR MR IR RSN
R R M2 R3Sy FIgh-25 A n T rp b i H B R
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Station | -, Station Station

level computer, gateway

Station

bus

Bay

level Control Protection] | Protection Control Protection

& Control

Process 7 4

Bs I | I 4 Cu wires 4
Process Interface Process Interface Process Interface

Process

level Switchgear/Switchyard

Figs-2-5 7 AR T *rp - HF MB L £ ¥4
10.r2 IEC 61850 = a2 j siiEffi & gk
> IEC 61850 B+ v e s 1 ¥ % hoe % % « OPC % 3
> Jre x geit 2 100Mbit/s & sd%
> IEC 61850 # i 7 3 7 4k iT{d
> KA Bayw bz o T ARZE p Bt gRiT
> A A6 (HMDFr® T 7 v o dk (T h o g 8
> IEC 61850-8-1 ¥ 12 {7 i¢ i w3 13 7 ¥
> Bay®? Bay 2 P v (7 i 13 (7%
> oEme xR R A e B
> OFFRFIFL PRI S RERBREA
NAENRETrpd 28545
® IEC 61850 io3F (T £ 47 3¢ 40 ift
> LGRS ER
> OFERMIXATL AT FIESXER LA G
> i R ALA B AL R LR E s R T 1995 IEC 61850-9-X
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FUhy ERE T RTFEFIAERE BRI A -
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APw SR

n
Q
@
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v
!
g
b
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T,

Gl T TR 2k Sz E Ak B o

i
LRGP R AT AP AR LEFRAARIB EAR
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\

[
o

CEREAN O ARMRE CRBRA CTHRA S e AR LERE
¥ 17 On-line & iRl # 5k ik 5 R T Fci i~ S uiRE k (SPS) s R B R
FERAWAMS) BB ETZ 2ET A o

#7T k%3 Fige-1-2- # o~ IEC 61850 H#-idE T A frdlw pasl » ¢ B
iR @ % & (Serial Communication) » & F#iciz i 4c B B A A G 0 T UFIET
Frfci i 0 M R FERERA N > N E B R E - A4 6 (HMI)
It VRN "‘*W/“f? T RAEEDRNS O RET IR o

HMmI
Control Center

Ny RTU | | |
Interlocking ﬁ
logic

| _Hardwired with paraiiel Cu wires

Relay| |Relay Relay| |Relay
X1 X2 LR X1 X2
1 T
H H H H
Conventional | [Conventional Conventional | |Conventional
Switchgear CT/VT's Switchgear CT/VT's

Figh-1-1 % — @ 505 T “14r 4/ 20 sz H sk )
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Control Center | HMI, Station 'EVOIution
| T controller

megﬁz ﬂ

IEC61850
—{ Serial communication |}
Bay Relay| |Relay Bay Relay| [Relay
Controller X1 X2 Controller X1 X2
I 1 1
Hardwired with parallel Cu wires
Conventional Conventicnal Conventiconal Conventional
Switchgear CT/VT's Switchgear CT/VT's
Fig6-1-2 » # » IEC 61850 i3 T - FERAPNE I ET = N B

THEARMRE TR RE IR E | ek TRETA

Mt ee

ri;";?f?'
Tt~ g
EE A~ R ‘gfﬁﬁﬁi%\\ﬂ& W ITI P

B TRAR T FA RN T AR P SNBSS A (T

X HE > %~ IEC61850 2% Process Bus > % — EAFEA| % T 97 o

BT I N (T

ﬁﬁ?éﬁ%' T AEURMRE  RTR
% & d Process Interface 4+ Process Bus (LAN) - IEC

61850-9-2 | Bay > 4 & Bay 4 ¢ 4] -~ % £ #& F| Station Bus &

Interbay(LAN) - IEC 61850-1 & » Station Level > = d Station HMI i& #& &
#”‘; o

P4
iH
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[ ]
Control Ce-fnter f HMI, Station 'Revollltlon

controller
Router |::'__'|
1
I I
Bay Relay | |Relay Bay Relay | |Relay
Controller| | X1 X2 Controller| | -X1.{.L X2_|
| ne x| | | RN
T = . 1 r p
-[_St.llcl COTMITOTrmGa oo | "\ "-’
Intelligent Non Inmngenf_-_ Non
Switchgear conventional Switchgear conventional
CTIVT CTIVT

Fig 6-1-3 % 43 7 £ 219 2“4

e
."‘v

CFHEMRFLEXRRYE SR

FLRAFWA > wRHRA - RRRA G T RES TR FHGL
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Current
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4 XCBR
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_ belong to
this object ?
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Objects
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Logical
Nodes

T N ABB
Fig 7-1-2  #+F MK & F 8 #0117 B

= L System LN (2) = M Metering and measurement (8)
= P Protection (28) » S Sensor and monitoring (4)
= R Protection related (10) - X Switchgear (2)

- C Control (5) = T Instrument transformers (2)

v Y Power transformers (4
= G Generic (3) “

. . = Z Further power system
= | Interfacing and archiving (4) equipment (15)

= A Automatic control (4)
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Fig7-1-3 > #F X BRI B L -

Gas Insulated Switchgear
Camera for switch position check

- Combined cameraand light units
plugged into view ports

- Large S inch monitor

« 2 unitz allows swwitch over betereen
DS and GS

- Easy use by one person

- Possible permanent installation for
indoor design

- Safeeven ifused during switch
cperation

- De=signed with customer feedback

Fig7-1-3 #FXRFRPIERS
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Discharge Monitoring System) > 3>+ WPl 3R MK A (RRET~R)FH G % 7
o A2 RREAEFRME T UEHPEEG YA 2 » 1943 CIGRE
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*Sun
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+ Temperature balance
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| On-lozd tap-changer (OLTC)
+ Position

+ Contact wear

+ Temperature

+ Temperature balance
Current transdugers « Maisture OLTC
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+ Load
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+ Cooling cantrol
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+ Temperature balance X
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+ temperature balance
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Fig 8-1-4 OLTC #:/§ & B 4= 2 3+
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Contact wear
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» Ageing calculated

from hot-spot TEC 021 M 0N 2264
te m pe ra t u re a n d Ambient temperature c’i!z G Q‘l 23 °C
moisture in oil o T I R T
¢ S h OW S Ove r | O a d :;l:\::::ml capacity: 12395:{;?;::\:\?
i @ 15min 150% (932 MVA)

Ca pa CIty & 30min 150% (332 MVA)

L] Based On .~ @ 60min 143% (886 MVA)
@ 120min 134% (B35 MVA)

transformer data, ] Vop orend TS

ambient =
temperature and

loading conditions
Fig8-15 5 % + #RB&§ f1ii 4 21
TROTRAKE
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RAPMEIXN S RIRPLETI BT 2R FHIELIR AR 4
TN S )4t~ kMR Ao EV R ﬁ\‘-i B SR A RS AEFTR
ELEIT A BRI RY LEATRTRAF D RALTRED
PRAE > T Fig 9-1-1 3 AT RA A hS 2 > BAHTRA K

BB b AT TR

c?r"

AVR ~ OLTC Tap 33 B4 [ 5 78 2 2 A5 # i
( Static Synchronous Series Compensator, SSSC) ~ & #* T & # & (Wide Area

Regulator) ~ j& >z # 3 48 1§ % % ( Reactive Power Compensation equipment) %

AER TR AN
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Solutions for voltage regulation
Overview

i : : 1r11|r,vr| ve er
Voltage regulation unit et o active powe
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Fig9-1-1 5 & T RA e 2

® %% Fig9-1-2SSSC T BB %% - Fig 9-1-3 £ 55K > § Uy~
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rovc

Fig 9-1-2 SSSC T B B3
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® ;7 B3 (Wide Area-Regulator)
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Common: Voltage regulation on the secondary side on a
constant value
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.Wide Area“-Regulator
Example
m——r‘-SST
R e Regutator y
: - | E‘I m.uw
24 T
.l - Al 8
¢ Non-real load/feed-in characteristic
NS End Load
—Feed-in
N — Time
V// | ABB
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326 "THE INTRODUCTION OF IEC 61850 AND ITS IMPACT ON PROTECTION
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f
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Business Intelligence Case Study Georiga Power & & & = iz ¢ B @ i # (SAIDI)
2006~2009 +# @ "% 41 11% » & & & = % T =0 #cdp R (SAIFI) 2006~2009 # &' *% i 7
12% > # %% Fig 10-1-1 FocalPoint fZ i+~ % B

FocalPoint Solution Overview
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=

Cap Project Mgt . eic
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