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interface between
smart grid and other
smart systems

A. Integration of new B. Enhanced operational
users and reguirements efficency

C. Security and quality of D. Baetter planning of
supply investments

E. Improving market and F. Enabling involvement of
customer service consumers

High level services and functionalities

Network

Data & Applications

Communication Systems

intelligence of the components
Electric mfrastructure

Figure 18 — Functionalities of smart grids (Source: Ref. 1)
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Figure 12 — Responsible IEC Technical Committees (Source: Ref. 2)

© 7 Technical services

Level 2

Level 1

Protection

TC95

Level 0

IEC 1374/03

1-3



Control
System
Component

Standard

External

component

* Future

Application
User

Interface
|

Ul/Web UI
I

SCADAS
Real-time
Application

Application  Application
User User
Interface Interface
I |
SVG JSP
[ |
EMS MMS

Applications Applications

Communication Bus

61970 61970
I I
I | I
% < OB
= (o =)
2 8 |3

Substation

Figure 6 — Overview of advanced EMS architecture (Source: Ref. 2)

s 5
E &
-1
W

61968

OPC

Frocess
Automation

=
CIM/CME
DataModel

Engineering

61970
I

— 608706 —

Other

Control
Center

1-4



X = ECPs usually with switches, circuit
breakers, and protection

DER Plant Controller YeAH
and/or Proxy Server

Stor-
age

DER Plant LAN
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Utility interconnection
Meter Q% Meter
@ 0 X
Controller Controller
Key _
CHP combined heat and power DER Devices Local Load

WAN wide area network
DER distributed energy resources

PV photovoltaics : o : :
DANNG calaren e ok Figure 13 — Example of a communications configuration for

a DER plant (Source: Ref. 2)
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IEC ESEMWZIIRE

Core Standard

Topic

IEC 62357

Reference Architecture — SOA
Energy Management Systems; Distribution Management Systems

IEC 61970/61968

CIM (Common Information Model)
EMS; DMS; DA; SA; DER; AMI; DR; E-Storage

IEC 61850 Substation Automation
EMS; DMS; DA; SA; DER;AMI
IEC 61968 Distribution Management
IEC 61970 Energy Management
IEC 62351 Security
IEC 62056 Data exchange for meter reading, tariff and load control
I[EC 61508 Functional safety of electrical/electronic/programmable electronic safety-
related systems
Standard Topic
I[EC 60870-5 Telecontrol
EMS; DMS; DA; SA
IEC 60870-6 TASE2 Inter Control Center Communication
EMS; DMS
IEC/TR 61334 “‘“DLMS” Distribution Line Message Specification
AMI

IEC 61400-25

Wind Power Communication
EMS: DMS; DER

IEC 61850-7-410

Hydro Energy Communication
EMS; DMS; DA; SA; DER

IEC 61850-7-420

Distributed Energy Communication
DMS; DA; SA; DER

IEC 61851 EV-Communication
Smart Home; Emobility
I[EC 62051- Metering Standards
54/58-59 DMS; DER; AMI; DR; Smart Home; E-Storage; Emobility
I[EC 62056 COSEM

DMS; DER; AMI; DR; Smart Home; E-Storage; Emobility

(Source: Ref. 2)
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Electric Power System Reform and Markets ('E

Road Map of EPSR

(2 Supress electricity tariff
(3) Expansion of customer choice and

business opportunity

20i5 2016

Establishment of the
Organization for Cross-
regional Coordination of
Transmission Operators

~2020

(LSummary of supply-demand planning and system planning
(2Cross-regional operation for supply-demand balance under ordinary situation

(3Dispatch for generation and/or cross-regional transmission in emergency
@Administration of new interconnection, announcement of power system state

Selection of various tariff menu and retailers

>

Abaolishment of

Protection of consumers:
Final resort and comparable tariff for

remote islands

:

1
0
0
9
(1]
i (OCTTQ)
2 )
2 Full retail .
" e Transition
o competition | |arrangemen
S retail tariff
3
4
"
”
m ]
° AL

Hour-ahead Market
I
Doy ahead) I imbalance adjustment

regulated tariff

Negawatt Market

Adjustment Capacity
Procurement

Regal unbundling
of transmission/
distribution
sector

Realization of competitive markets

(Regulated wheeling charge for
T/D sector)

0 WASEDA University

Copyriaht ©2019 Waseda Uni Non-Carbon Value Trade Market

s B H{CEE 2 Rt#E(E)

Purpose @ Ensuring Stable power supply

BERIZE ;- Application of
OpenADR : Deployment
and Trial in Japan,
Professor Hideo Ishii,
2019 Smart Grid and
Smart Community
Workshop

15
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Latest Demonstration of DR (VPP) : (Resource Aggregatoriadl{k)

5 B L PN

ISO/TSO Retailor RE Provider Customer
2 4 +
Balancing Avoiding Decrease of Lower charge
P.Q., KW Imbalance curtailment Utilize RES
Services provided by VPP )

: LA
e« ~» " EEHe o M
Private Generator = k/ Coodinator '\‘ bd PV

Resource I Resource
Light Aggregator Aggregator Battery

Resource
A

ggregator

|
Conditioner v =
m Co-generation
& Heat Pump — (Fuel cell,

Production Facilities =~ Water Heater L, etc.)

4—» Electricity/Information flow

BERIZE ;- Application of
OpenADR : Deployment
and Trial in Japan,
Professor Hideo Ishii,
2019 Smart Grid and
Smart Community
Workshop

0 WASEDA University Copyright ©@2019 Waseda University. All Right Reserved
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IEC Standardization of OpenADR (£ £
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O CDV was denied twice by the protest of European Countries.

O After underground negotiation by PC118 chairman and
members, OpenADR was approved as IEC standard in
November 2018.

O At the final PC 118 Plenary Meeting, the following were
confirmed. (November 28, 2018)

v PC 118, as afirst PC in IEC, completed all the mission.

v Qutcome
-IEC 62746-10-1:2018, Systems interface between customer energy
management system and the power management system
Part 10-1: Open automated demand response SRR oot o
-IEC 62746-10-3 ED1: Systems interface between customer energy | openabr. beployment
management system and the power management system - Part angTriahinJapan,

Professor Hideo Ishii,

10-3: Open automated demand response — Adapting smart grid 2019 Smart Grid and

Smart Community

user interface to IEC common information model Workshop

0 WASEDA University Copyright ©@2019 Waseda University. All Right Reserved 3-8
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Energy + Internet

Energy System Information System

Internet
Thinking-Based

Internet Technologies

Applied to the Energy
System

Evolution of
the Energy System
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Inéigerfgtid R et Peer-to-Peer loT, Al, Cgigggyto Energy
System Access Big Data Management e-Commerce
Internet-Like Energy System Internet Plus
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ERIZR : H. Sun, Q. Guo, B. Zhang, W. Wu, B. Wang, X. Shen, and J. Wang: “Integrated Energy Management System: Concept,
Design, and Demonstration in China,” IEEE Electrification Magazine, June 2018, pp. 42-50.
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