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|IEC Standards i

Application To Application (A2A)
and Business To Business (B2B)
Communication

Application
Interfaces

u

Equipment And
System Interfaces

Specific Object
Mappings
Field Object Models

Specific
Communication
Service Mappings

Communication Industry Standard Protocol Stacks

(ISCITCPP /Ethemet Protocol Profiles

WAN Communications
Madia and Services

Teleconirol Communications

Media and Services
External Systems

0a70-5
TC13 RTUs or
Field WG14
Devices u@ (Symmetric Client /

-_-- R

Source: IEC 62357: TC57 Architecture Part 1: Reference Architecture for Power System Information Exchange
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Application To Application (A2A)
and Business To Business (B2B)
Communication

Application
Interfaces

u

Equipment And
System Interfaces

Specific Object
Mappings
Field Object Models

Specific

Communication
Service Mappings

Protocol Profiles

External Systems
(Symmetric Client /
Server protocols)

Source: IEC 62357: TC57 Architecture Part 1: Reference Architecture for Power System Information Exchange
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Common Information Model e
e o EPRI=HCCAPIZ: 74 @ X
— Control Center Application Programming Interface
e P wd |[ECTCS7 ik
— Power systems management and associated information exchange
— CIM, IEC 61850 and IEC 60870-6/TASE.2 (ICCP)
— WGL13: Energy Management System Application Programming Interface
— WG14: Systems Interfaces Distribution Management Systems
— WGL16: Deregulated Energy Market Communications
— WG19: Interoperability within TC 57 in the long term
» #ETITARL2P(NERC)  MMEARY v g
(ENTSO-E) ~ gt ~ Ty % 2 204 5 I B RN 45 %
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— 2 % afr 3N 3T 3 & M (language-independent)
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IEC 61970 (EMS = cxenn

IS =
Power
& ™~ Measurement Topology system Network Accounting/  Broker/
database processor model applications  settlement trader
Legacy
SCADA scapa || N [ N N ~N ~ ~
etwork System Programs CIM Server Programs Programs Programs
[ _ . .
|
A A ) € J € J € A )
Component execution system
and component adapters
B T
0 User : i
Public PCa :
data | B |
|
T — | Cgmponent |
interface :

ICCP
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IEC 61968 (DMS) 7 TR
IS =

¥
Distribution management " Business functions external
business functions ¢+ to distribution management
L
(NO) _ (AM) (OP) (MC) {  (ems) (sc)
Network Records and Operational Maintenance F Ermergy (RET) Supply
it asset planning and and ¥ management and Rietail chain and
s management optimization construction energy trading logistics
I | .
Imterface. interface " Intesfacs * Imtertacs interface * Imtesrfacs = Interface *
Standard: Part 3 Standard: Par 4 Standard: Part 5 Standard: Part & Standard: Part 10 Sandar® Pan 10 Standard: Part 10
< = = o =T s = o - >
o IEC 61888 compliant middieware senices i &
= = ey
G | G G G
Interface * Interface Interfacs * Irtesrtace * Intarface " Intetace * Interfacs. *
Standard: Part 7 Standand: Parn B Standar- Fart 9 J| Standarm Part 10 Standard: Part 10 Standard Part 10 Standand: Past 10
o R R ¥ B s ST
N.!::E :rk (5] ' m y c ﬁ?ﬂTi {FIN) {PRM) £
0 ¥ ] ustomer i
extension EHEMT:r reading and F ] account Finamcial Premises ———
planning B control 7 management resounces
F
- - - - r - - -
Electric distribution network ’ Generation and transmission management,
planning, constructing, ¢ enterprise resource planning, supply chain, and
maintaining, and operating ,' general corporate services

* Under consideration IEC 2317/03
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> Gateway & SCL Tool (IEC61850)
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69KV SOE MCD 2BIT 1BIT
LINE | TIE BUS  LINE TIE LINE TIE LINE BUS TIE |[LINE BUS TIE LINE
& BUS CB RY/87BIA CB 81A/8IRY ABS ABS 855  RY/87B1S MW KV MWH(+)
PHA/51RY 85A/85RY ES 74A  RY/VUA MVAR AMPx1 MWH (-)
GDA/SINRY PHA/21 &51 81S .
GDA/2IN &5IN (¢35 B - AMPx1
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LINE)
22/11kV SOE MCD 2BIT 1BIT
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Siemens EMS in TPC CEMS Smart grid show
room
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Smart substation Feeder automation MDMS DR Renewable
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Srmart Meter ik CIS, OMS, DMS, GIS, EAM, MWFM, etc.

Carceniraior ‘Wircloss

nand Enterprise Service Bus (ESB)
PLC/BPL Database
Emart Meter De nd
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MDMS | Response |, B8R | Analysis | Dane nstallrs.
Control Presentment Fatalars

Regulators
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‘Wireless
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End External
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CIM and DLMS/COSEM = canmnn

7™ September 2010 = e DLMS/COSEM/CIM Study Report

61968-9 Message profiles for DLMS/COSEM
7" September 2010

Revised
Study report by:

Don Taylor and Gyozo Kmethy

Gyozo Kmethy Secretary, IEC TC 13 and President, DLMS User Association

Don Taylor National expert, IEC TC13 WG15 and IEC TC57 WG14
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Harmonisation

Smart Metering TC13 Smart Grid TC57

CIM
System

System S
System A

JJ (proprietary)

o 2 rietary
cosem\\ S~
Object / Gateway, E-Meter, R
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Message Profile

» ActionRequest

» ActionResponse

« EventNotification
* GetRequest

» (GetResponse

e SetRequest

o SetResponse
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e CustomerMeterDataSet : T # =y
e MeterAsset : 7 2 » B ~ T &K ~ T 23R
o MeterAssetReading : % # 3

 EndDeviceControl : § §“ 34 ~ g =R %74 €

« EndDeviceEvents @ %% R ~ BEKE ~ T4 SF

* MeterReadings : ¥ #p:f % ~ L& % ~ g TR HE >
o MeterReadSchedule : ¥ #p 3§ %

. MeterSerwceRequest z ;ﬁ—a‘\;{j & EE Rk
e MeterSystemEvent @ i tui
« EndDeviceFirmware : ﬁf R AT
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& 3% % su(Distributed energy resources, DER) » kb # ¥ 37,4 Sus F gL b
8 m B IEC61400-25 > 18P~ # & S BB R T (i BiIpdER
W 2K N —IEC 61850-90-7 -

A

hN

IEC 61400-25

control center| [T}
(expected)| ()

61850 information over IEC
60870-5-101/104

) - L __"9! i
) o - =
T z-\-ilv‘j(:ontro! center w- N ?
k- "= scapa ;
. IEC 61850
o -
IEC 61850-80-1 wn Use of 61850 for C 61 400 2
Guideline to exchange 92 substationto| Wind power plant
w
(@]

Distributed Energy Ress
IEC 61850 IEC 61850-7-420
ka

. .
IEC 61850
| ; Hydro r plant
\ Power utility substations A < 1EC 61851 — [EC 618%?}?44 ‘r 0 o

IEC 61850-7-4 & MV network

IEC 61850 parts, as of 2010 —s\(
["XX | IEC 61850 future parts

| e ol
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IECﬁlSSO Virtual Model i
I
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IEC 61850-7-2 (Virtual World)
Services 5
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Network S 4 T i
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= ~ — % [ XCBR1
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SCSM A
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in any _
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|IEC 61850 Data modeling 7 THsmER

IEC 61850-7-3
/ |IEC 61850-7-4
L) bata At ) / IEC 61850-7-4
Stval|| g t Mag || g /
Logical Node IEC 61850-7-4xX
XCBR1 MMXU1 -
Logical Node Logical Node - /
LogfcafDewceJ |EC 61850'3
Logical Device = Physical Device /_ IEC 61850-6
Physical Device IEDx

I IEC 61850-7-2
= IEC 61850-8-xX

IEC 61850-9-xx

IEC 61850-5
IEC 61850-10
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Modbus RTU to IEC 61850 Gateway F- =27

Modbus 5 3% & 0 # £ 5 % chii 2o FP K F TR F LR B IIEHEY 0 R
mél’.ﬂi[z f—:—bﬁaf’%;':&‘}giaf’%lbzﬁ %Fﬁ] ‘f'\o % & F]P\}';v:;(-j%) VE = IR ;J‘E‘)\%E‘f‘r
7 i a0 3V > 3k - -Modbust: T i & L IEC 618501 % 2 f 3k fi i & o

IEC61850
Application
— Modbus-to-IEC61850
o} Gateway
=SCans . Modbus-to-IEC61850 server ( Inside Mapping )
[ |EC61850 —lwpr || b2 | ....| LDn

Modbus RTU
Compatibility with: M M y
 |EC 61850-6 (SCL Substation Configuration Language)
_ 000 000/ " ++'\000
 |EC 61850-7-1 (modeling concepts)
 |EC 61850-7-2 (ACSI Abstract Communication Service Interface)
 |EC 61850-7-3 (common data classes)

 |EC 61850-7-4 (Logical Nodes and data object)
« |EC 61850-8-1 (mapping on Ethernet-based communication networks)
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PUBFEF I R E T RRF(SCL) 72

o IEC61850-63% » e 7 #b3Z =% (SCL)#Z | KiE = 0™ p ens
— R XLE KW 03 3k 1T (interoperability)
— A BE G T eI 2 1 (interchangability)
— & ¥ ehf2 = 4 (Long term stability)
— pd K e e B 2 ARF) (Free configuration)

o k3L WK (System Configuration Description, SCD) &_— &
REF T L <

o SCD#%% 5 IEC61850-6 1 v~ it P > #73 p3E ~ g
;ﬁ%:ﬁiﬁéf%’}’f 5]?1}‘*?1*7}%“"”"‘ "\2—’;'),—;\?"/4;2 qué’r_
2 g F

» Ao BIEDAT 4 ks rhiend § o e AREHET A2
1B Y] > T RE g 5 B W IED# s /e # it (*uicd)

o HFEREARET 0 3 AR PIEDIST L 3 % i)
ELAANSRE 4 RGBS REATT

-
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SCL Tool > IR
—— TreeView: #-SCL+ i o
Project Explorer:#l fEproject= ¢ # 2 IEDB# " #h# > [k n

@ SCLManager-100- D:\Prtﬂl\'?éﬁlSSO\SCL Manager\trunk\bin\Debug\SCL Manager.workspace . 1 6\ RIC=Ao X

File Edit View Tools

D RE O ® s+ RAXIOQ IR 2 @O a QR w - - English -
e o L T o
La :
. E | <?xml version="1.0" encoding="utf-87"72> E -lh E‘ |
B%Works‘pace ITRI1 j <!--This file is generated using ITRI S5CL Manager IEC61850 Configuration Tool (www.itri.org)--> 220kvSubstation | 23k Substation
B ﬂ Project; 220kvSubstation <5CL zmlnsz:xsi="http://www.w3.org/2001/XMLSchema-instance” xmlns:xsd="http://www.w3.org/2001/¥ML5che SoECL
i =T < i =n n i =4 =nmn =nn g =n " I &
E!lf:JSCL <Header :!_d er:ien 3.0.0 revision toolID nameStructure="IEDName" /> - Header
- = 290k Substation sed <Substation name="220KV"> - Substation: 220KY
E| u SLD <VoltageLevel name="ZZ0EKv"> [ Commmideation
N <Voltage unit="V">10</Voltage> =-IED: IED_B1
<Bay name="bayl"> ! eIVice ] =
<ConnectivityNode name="connvtyNodel" pathlame="220EV/220Ev/bayvl/connvtylodel” /> =3 ACCE@PUﬂ'ﬂ ALP1
1] </Bay> - Server
. - i Authentication
1 <Bay name="bayZ"> & LDevice: FROT
2 <ConnectivityNode name="connvtylodel"™ pathlame="22Z0KV/220Kv/bavi,/connvtylodel” /> --LNIMe:LLNDI
3 </Bay> - LNInstance: LEHDL
..... LS IED 135 4 <Bay name="bay3"> (- LNInstance: PDIS1
[_J@ Froject: 33kvSubstation 5 <ConductingEquipment name="conEquipCBR1" virtual="false" type="CBR"> --LNInmnce:PDISI
DSCL & <Terminal name="terminall" connectivityllode="220KV/220KEv/bavZ/connvtyNodel"” subsatationlizme --LNInstame:PDISl
D SLD 7 <Terminal name="terminal2" connectivityNode="220KV/220Kv/bay3/connvtyNodel" substationlName - ig%me %%ggi
|“_-| IED 8 </ConductingEquipment> Sty
— =] <ConductingEgquipment name="conEquipIFL1" virtual="false" type="IFL"> 1 111} 4
Llaolh L J a <Terminal name="terminall" connectivityllode="220KV/220Ev/bay3/connvtyNodel"” subsatationliame . =
. ) Properties - 220kySubstation I
= Al ~ B1 </ConductingEquipment:
% Pointer 2 <ConnectivityNode name="connvtyNodel" pathlame="220EV/220Ev/bayv3/connvtylodel” /> %l |'rJ
3 </Bay> Text g
I:l ZSubstation 4 <Bay name="haya"> o IED
i i =n i " o =m " =n " —i
u Voltage Level 5 <Conduct:'.1.ngEqu:|.pmenr. néme conEqu:LpI.FL.'.L \.:er.u.ain falff type="IFL"> . IED Bl
& <Terminal name="terminall" connectivityllode="220KV/220Ev/bay4/connvtyNodel” substationlame
O Bay =(f- e £ et e, e
ol m | > manufacturer
alidation 1 configVersion
@ OErors | /4 0Warnings OOMessages / originalZcl Version =
Tom o 1| original®clRevizion
. )\ . ' . 181 ine Posdtion eneRight fall
Ry -
Editor: %8 = SCL~ & p % e & o
= UnMaming
2 -7 . g = » /,_'_ ’ 2 2 N _l,‘ N dese L8
g *‘kﬂ FoY ur_y”‘"ﬁ FISCLF & ey it :
) . Text
v » VIR TSR
= !Out_ - ,
. . . . 7/
D:MProject\itryEC 61B50\SCL Manageritrunki\bin\Debugh220kvSubstation.itr length: 1 lines: 1737 Ln: 16 Col: 20

Properties: 35 iz TreeView » k1 % &)

4=
IB;
&
puty
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