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Erginecr
® ;c-.;q-;aa H AIECHL 1 E (L (S TR FIDNP 3+t

IEEE 1815 IEEE Standard for Electric Power Systems
Communications — Distributed Network
Protocol (DNP3)

& GE{hEEH
IEEE 1547.3 — IEEE Guide for Monitoring, Information
Exchange, and Control of Distributed
Resources Interconnected with Electric Power
Systems

IEEE P2030.2 - Draft Guide for the Interoperability of Energy
Storage Systems Integrated with the Electric
Power Infrastructure (&/F 1{1)

Chasrg Vs Clelasan
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IEC 61850 — Power Utility Automation
¢ |EC 61850 /1EC TCS57#E AV eafir H ah b i% it frfe
¢ |EC 61850 2IEC TCS7H J) A 2% R #af— 5

¢ |EC 618509 IECHE AV F B LofrgE (75
M) Z—

TC 57: Responsible for development of standards for information
exchange for power systems and other related systems including Energy
Management Systems, SCADA, distribution automation & teleprotection.

adebemnten-? | | SEb AR

¢ IEC 61850-7-420 — Communications systems for o

Distributed Energy Resources (DER) logical nodes

® IEC 61850-90-6 — Use of IEC 61850 for
Distribution Feeder Automation System ( #filrf )

€ IEC 61850-90-7 — Object Models for Photovoltaic,
Storage and other DER inverters (i)

€ IEC 61850-90-8 — Object Models for Electrical
Transportation (E-Mobility) (Bl )

€ [EC 61850-90-9 — Object Models for Batteries ( iff
i)

i s e “**:.:n SR AR
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Information Model, CIM ) =] (it fc e 7 3 ShEE [a] Y
WEAEEEO -

® IEC 61968-11 — Common Information Model (CIM)
Extensions for Distribution

® IEC 61968-12 — Common Information Model (CIM)
Use Cases for 61968 ( i1l )

® IEC 61968-13 — Common Information Model (CIM)
RDF Model exchange format for distribution
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» N FHIEC 61850
» LR B IR BIBERBHFRENL
o HSERIR I FBA SNBSS HRAAR
» EEXBMIERFRENL
o FSIBEARSSIEO(ACSI)
v HN3HENA
» LRinig & Bk
» BRI LA MR IZE

IEFEJT R T AR

Publication Target
No. Name Type | Status date
61850-7-420 | Basic communication structure - Distributed IS WD 2016
ed.2 energy resources logical nodes
61850-8-2 Specific communication service mapping (SCSM) - IS WD 2015
Mappings to Web Protocols

61850-80-3 | Mapping to Web Protocols - Requirement Analysis TR DC 2014
and Technology Assessment

61850-90-6 | Use of IEC 61850 for Distribution Automation TR WD ?
System

61850-90-7 | Object Models for Inverters ed. 2 TR - 2014

61850-90-8 | Object Models for Electrical Mobility TR DC 2014

61850-90-9 | Use of IEC 61850 for Electrical Storage Systems TR WD 2014

61850-90-10 | Object Models for Scheduling TR WD 2013

61850-90-15 | Hierarchical architecture of a DER system TR WD 2014

@HUI =
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3-1:[E 4 DRAH L hR1fE

*HZ) R R\ (OpenADR)

2009F EEFREARFTLE (
LBNL) F1CEC%7 T OpenADR1.0,
OpenADR2.0 8 OpenADRFOASISTE
011 FHEES .

«ZigBeelk %

ZigBeeBR B F2004F L. 0, FBEE
FEMGBEBNAERE. ZigBee HEEAEMN
SEPZ. OHIEEZ EESR . TATERS. B
PEEXE. REEH . BRWE. Wz
THEHFAEEX THARREOME
AEBEA, BNTEFHPEVNRE. ¥
ERHEE S ERENTEME R .
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H HOpenADR 100
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<200506: CPP/(1Z)CPP (PGEE) WAL
. -EFR-RHE L (NW) %%DR
LBNL/DRRCH $6 7 Opea DRI ik T,
(CEC/PIER) (PGAF, SCF, and SDGAFE) 1. b

t r 3 LEBRRE

1. Open ADRE TOASISHUCA Lug

UCA OpenADRIZR] T EHIE &

-OASIS B TCH 2 20RAERE
2NIST W@, PAP 09
3 EEHR wehe

LOREREAERL

I aE#EZE R£2009F4 8 £ HOpenADR1L.0, ZF—'DRAGEME, &
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SYSTEM INTERFACES AND COMMUNICATION PROFILE FOR
SYSTEMS CONNECTED TO THE SMART GRID

62746-1 general A Mengecuct { ol
62746-2 use case : -
62746-3 architecture and
requirement

62746-4 data model i :
62746-5 Message Content ! e
and Exchange Patterns

62746-6 Message Transport

and Services using XMPP

IEC 61850 | Other
IECCIM | Standards
l

@& BREA
smarsxann . 4-1:T1EC PC118FrtEFF K—hrE LT

20114F118, KIECHEEIRSHNE, 1EC PC118 IF3URR. HEIZREM
ARFIBIEC/PC11 8RB THE, BBARAEPERME. BBATR2
ML HEBP-RREIST, 0-RRET.

}mﬁﬁum o-hk R E(9)

1 =1

A;U, CN, DK,EG, FR,DE ,IT,JP.KR,PL,ES,SE,GB, ’Ug!RU BR, CA, CZIL, MY, NL,NO,SG, CH,

IfE PR -3 4 BEA

il
WG1 | BR5 A R Mg & (8 584 Mr. Xiaomin Bai CN
Bac &0 Mr Serge Volut FR

WG2 | A7 K 584 Mr. Jing Zhang CN

S Mr,wwd..ﬁombem ...... Us .....................
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OpenADR 4 7

Open Automated Demand

Demand Response M& m.m:
dperan
OpenADR #& £ — {3
% ¥ R A d 6 B A // -

%ﬁ"ﬁ@}"’\‘;}% Loads

HiEEtadeyins

A i8R (4o & PR - se.
455) R KTA R P O

HATE T RIS NN

i&m ° mmmmemmmmmg

Source: Understanding OpenADR 2.0, 2011/11/10

1LEHLAER—NEERRFH
SR ESLTERE A HE
151 %5 (DRAS)

2.5 F RS F O FURAS RS B
DRAS

A @ ' 3. DRASH /5 3% (CLIR & WS)4 4
Um.tynso 4 ¢)DRAS 5 13 & ¥ F1F
mms,.w., - o 4. EMCS (Energy Management
2 P and Controls Systems)if 4§ #i sk 2
BERE RGETRE
5. EMCSAWNE FFMHMAS » %
B B RR LA
Design and Operation of an Open, Interoperable

Individual Sites Automated Demand Response Infrastructure for
Commercial Buildings, June 2009

46



sRFARPL
(DRAS Client)

A

BHAEEERRP %
(Simple DRAS Client)

% 7 OpenADR 2.0a

 Utility or ISO

SEFRA P %
(DRAS Client)
NENEEFEA P E
(Smart DRAS Client) REFERITNAR
EMCS)

g

Control Network

(L) O () £#O0penADR 2.0b
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Internet
{ VPN
Hud-{ud

Zigbee Devices

In-Home Display Home Gateway FT_“—-‘

| Dgbee o
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AMI Meter
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OpenADR ¢z H 4b.4% 4 2 T 64 B 14

OpenADR . 78 $iL 46 & F 7 fE R 45 32 84
Wi E R A ARk L !

(4

OpenADR will also need to interoperate directly or
interwork indirectly with other popular protocols now
used for energy management, including BACnhet
( ), LonMark ( )
and the Smart Energy Profile ( ).

(4

Source: The OpenADR Primer, 2011/08/18

T T Y
(2 J- o R R
2002 2004 2006 2007 2008 '

»)

= 7
Spem:ﬂg grEairlao.? grEawa Semart Energy Profit 2

Application Protocol Standard

2009 2010 2012 2013



SEP 2.0 Milestones/Documents

» SEP 1.0rev 15 -12/01/2008
» SEP 2.0 draft 0.7 Interop Complete — 6/8/2010
» SEP 2.0 draft 0.9 Ver. R32-7/26/2012
B Smart Encrgy Profile 2.0 Application Protocol Specification
» 7ZagBee Alliance Completes Smart Energy Profile 2
Standard --- 2013/04/29
B Smart Energy Profile 2 Application Protocol Standard (339 )
o ZigBee Public Doctment 13-0200-00
B ZigBee IP Specification (86 /)

o ZigBee Public Document 13-002r(0

ZigBee Alliance -SEP 2.0

- » ZigBee Alliance X it 69SEP 2.0 (Smart Encrgy
Profile 2.0){& ftHomePlug PowerLine Alliance,
Wi-Fi Alliance, HomeGrid Forum, SAE
International, IPSO Alliance, SunSpec Alliance %
WP UG BHASEZT AL RBESR

L REREABRR - v

> AHARRRG R (NIST) £200945:%
AISEP 2.0 (Smart Energy Profile 2.0) 2 &5t 3% 45
a9 G S RS TR B — AR R A A B X o bk
ASEP20KF KGR AHBEMBERZ— -

& 4




Smart Energy Profile 2.0 44 43 25

SEP 2.08t1.0KE 2 & » Z£%SEP 2.0 444 % & R &R Fs -
FHA PG TR ST AL EL A R FEREN
ERBCR G R R MRS TP R S A

48 A EC 61968 CIM (Common Information Mode)
FAZIEC 61850 (T x5 & $H1L & &)

% 4% PEV (Plug-In Electric Vehicles)4E € X & $ £ & B

£ 3#MDU % 4 % /& 4 (Multi-Dwelling Unit, MDU) & B

Smart Energy Profile 2.0 % 3¢9 % &

In-Home Displays PN E ST B
Smart Thermostats W8EES
Load Controllers ANIEY S
Meters (including non-revenue grade |3t § 5
submeter)

Plug-In Electric Vehicles (PEV) HEXATHE
Smart Appliances HRES
Premises Energy Management HERBTE R
Systems (PEM)

Range Extenders ¥ Bl 48 K
Energy Services Interfaces (ESI) SER AR D
Pre-Payment Terminals AT 05 R
Inverters W
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Smart Energy Profile 2.0:& A &4 4 [

ZigBee IP
(TCP/IP, TPv6 RPL,
6ILOWPAN)

TCPAUDP TCP/AP

IPv6 IPv6

PLC (Home-Plug) WiFi

SEP20 THEXRE 89 R A8 &
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The 454MHz, ARMS-based
i.MX28 processor is one of
the options in a ZigBee-ready
Freescale Home Energy
Gateway (HEG) "smart grid”
reference platform.

Linux-based home energy gateway supports ZigBee Smart Energy 2.0
linuxfordevices.com, Enc Brown, 2012-01-31

ADREHEMSRREBA N &M ZTiTH

» OpenADR 2.082SEP2.05% % i F 7 gk oy 77

> ¥ FERSHB(ERARELfa
(WGSN)#7 41 5€ 9 4% 3 ko {7 ?

> f1ZigBee SEP 2.0%4 % Aty £ £2
7 P RARRERE R RRBERBTHHE?
» SEP 2.0 and OpenADR 2.0 & 473% 2 1 @R 4?2

30
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OpenADR 2.0 #2 SEP2.0 /& A $ B

ISO Independent System Operators 31
DER :Distributed Energy Resources

SEP #2 OpenADRR E] Z &

SEP 2.0 OpenADR 2.0
« Enables residential and light|+ Service provider (server) to
commercial DR customer energy system interface

* Communicates over Automated (client)
Metering Infrastructure (AMI) or |* Enables automated AutoDR to
via a broadband gateway commercial, industrial and

* Transmits small data packets residential customers

» Communicates over the Internet

* Ideally suited for use within a : -
using web services

home or building
* Transmits larger data packets
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Organization of 1IEC PC 118 Smart Grid User Interface

INTERNATIONAL 1
N O ciccrrorechnicaL
Ml COMMISSION Chairman. Mr Richard Schomberg

[Snromlat: China :::nunt::cm Ms Dongxia
| ZHANG

I Number of Participating countries :15
Number of Observer countries - 9

{ WG1 (33 bxperts ] [ WG2 (29 experts J

from 10 NCs) from 9 NCs )

Onconmwieek | St Clara, cAMGy 22 24 B0 B OO TR 20TE

WG1 * Exchange interface between demand-side smart equipment and the grid
WG2 : Power demand response

1

OpenADR 2.0 and SEP2.0 #7345 27

OpenADR$ISEP2 044 45 4% 487
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