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Outline of Presentation 4

» Changing Role of Smart Grid after The Great East Japan Earthquake

» Development of EMS method cooperated with grid EMS and HEMS

by simulation model and distribution NW simulator

» Waseda University Shinjuku EMS R&D center

» JST R&D Project of Advanced EMS by Japanese Universities Team



Changing role of “Japanese Smart Grid” through “3.11 in 2011 & | ACROSS IS

Before “3.11” After “3.11”
{or low carbon society \ GRenewable energy (FIT in 2012) \
v Installation of high-efficiency
of equipment & appliances O Electricity saving and peak cut
v Integration of renewable energy +
and EV/PHV O Demand Response
v Balancing demand-supply for O Energy Management Systems
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Road Map of Japanese Social System around EMS 6

FY2015 FY2020 FY2030

PV - Operating capacity 10GW
PENETration cerficated capacity 706W  Target: 28 GW  Target: 53 GW
(2012 FIT) | Suppress 360 hours/y rule

: 2020
Smart meter | Now Installing TEPCO 27M iﬂz737M

DR 2015

Nega-watt trading guideline

o 2015 OCCTO 2016
Electricity | organization for Electricity full liberalization

System  Cross-regional of retail market
Reform Coordination of 2020
Transmission

Unbundling of Generation

Operators
=P and T&D Network sectors

EV/PHEV

. : 15-20% of sales 20-309% of sales
diffusion

- 171 GW 31.4GW
CGS diffusion 81 billion kKWh 154 billion kWh




Vision of Smart Grid in Japan after 3.11 7
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Target of Our Research 8

Advanced GEMS Advanced HEMS ~
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Research Framework 9

Propose of cooperative EMS method by GEMS and HEMS

Forecast model Planning model Control model
GEMS/HEMS GEMS/HEMS GEMS/HEMS

—lntroductionl__
Test Platform of cooperative EMS method

== = | Grid EMS model \ Real time
" _':'} { System Link voltage control
(. r , // by GEMS/HEMS
e Home EMS model

Evaluation Evaluation

Theoretical aspect

%

Practical aspect ]l

Amounts of
PV introduction
 Peak demand suppression

Control possibility of
* PV introduction
« Peak demand suppression




Example Numerical Simulation Using Simulation Model & | ACROSS ¢
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Introduction Effects of Cooperative Method of GEMS & HEMSEINERER 11

for one month (January)
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Advanced Distribution Network Simulator ANSWER

Impossible to ¢
directly install

\J

Distribution NW simulator
ctive etwork imulator ith nergy esources

s Simulator
B Lto \mge _ MV: 6600V 400V
regulator ' gzl ) LV: 200V 200V

(AVR)

Free selection

Freely choose the components

Free connection

e + Freely connect components
Low 2 electrically on information
voltage T — communication environment

impedance Free testing
device

+ Freely test EMS method in freely
built network

B Enable to implement control model built by MATLAB Simulink on simulator



Outline of Voltage Control Demo by GEMS on Simulator
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Voltage Control Experimental Demo by GEMS on Simulator 14




Outline of Waseda University Shinjuku EMS R&D Center €| ACROSS ks

25 companies Waseda University
@ vy B SRS Shinjuku EMS R&D Center
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MoDE Hrmen sHARP @ GEET WDAIKIN

Four Smart Houses

DR servers

(EoB®n DENSO ) mwmn Tiokooss TOSHIBA :
Research, development, experimental

TOYOTA NISSAN @NIT Nec  Panasonic demonstration and technical assistance for
the aiming Demand Response technology
with the global standard communication

Hiactl RSy g, MRL O UEE
DR communication and control In-house DR communication
with HEMS

with electric utility company _
OpenADRZ.0b) (ECHONET Lite

'C'ommunication
Standard
ECHONET Lite

Start DR

Communication
Standard
OpenADR 2.0b
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Facilities of Shinjuku EMS R&D Center & | ACROSS S

Demand Response
Automation Servers
(Open ADR 2.0b)

Distribution Network
Slmulator :ANSWER

HP Water

Fuel Cell Heater Battery PV-inverter system




Demo of auto DR aggregation by two smart houses HEMS [INEReE 17
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Demo of auto load-shift control by HEMS for surplus PV power {5

A = =T, PAN
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Advanced Collaborative Research Organization for Smart Society

Energy management @ystem

Ao )

R&D Center

Load-shift control by HEMS
for renewable energy



5 frameworks for DR demonstration at EMS R&D center Lo aIABNOS

Power Supply Control WASEDA Univ. Shinjuku EMS R&D Center
Center TEPCO » <Standard ADR test site>

DR/(gnaI

HEMS Interoperability
Demonstration

: v\Ruev(s/ %
R op rating = ‘( (Utility role) i |/
clent  pRrmanagement DRASgi ))) (((&
ver (Aggregatort.
h }(%\ role) - Smartphone
Connect to / > Connection to ADR signal
Aggregator 6D-l§,§tgnal Four Smar’cI Cllty Projects 7 ADR Standard
DR signa Incentive DR ADR signal Test Site
y Field Trial
Neo

BEMS/FEMS test site
(Office and factory)

19

Aggregator
DR system




Next Research Stage from FY2015 to FY2019

oo €ms  JST R&D Project of Advanced EMS
SR www py eight Japanese Universities Team
(FY2015-2019)

Development of distributed cooperative EMS
methodologies for multiple scenarios
by using versatile demonstration platform

Ky '%JEE o
1"{{'&5? DA (_#¥ THE UNIVERSITY OF TOKYO ?, TIECF—
@Z{h} NAGOYA UNIVERSITY HOKKAIDO

§ TOKAIUNIVERSITY £ OSAKA UNIVERSITY Keio University



Target of Eight Japanese Universities Team Project (FY2015-2019) [ JINeXON 21

Proposal of integrated cooperative EMS methods for multiple scenarios

-

.‘. -

Cyber security Economics

Forecast

Computer science

Satellite data

1 Open EMS Simulation Model — Open Distribution NW Simulator
GEMS model || HEMS model | oEmS model | o] HEMS model |eThamEMS modei |

J

PEAE ORRN gy AN (L
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Auto EM and DR . i TIRE
by EMS methods Interoperablllty by xEMS m I 35 companles

T T

Outside test bed

> Practical ADR servers [ Smart houses

Fegy Bou0 ol commen i




ACROSS p

Research topics by eight Japanese Universities researchers &

Jii"* HOKKAIDO
S UNIVERSITY

Prof. Minato

(JST ERATO)

Discrete Structure Manipulation
Determination of NW

' WASEDA University

L Prof. Hayashi (PI)

Development of Collaborative EMS

@
Assoc. prof. Fujimoto

Prof. Amano
Operational planning for
residential energy systems

_fF TH UaversiTy oF Tokyo

Prof. Ohashi

Economic Analysis

« Simulation of demand change
against DR based on electricity

configuration by switches
| _' THE UNIVERSITY OF TOKYO

Wl
& Assoc. Prof. Baba

HPWH-HEMS Control

« HPWH model reflecting actual
characteristic
* Feeder voltage control

ﬁ Multiple scenario Forecast
I #.Prof @ Prof.
Tanabe

Murata
Development of integrated
cooperative EMS method

Prof.
% Wakao

price
&> OSAKA UNIVERSITY

3 Prof. Shimoda

Demand profiles for EMS

* Generation of energy demands
for EMS based on multi-agent

Prof Suzuki

PHV-HEMS Control

* Operational charge-discharge
plan for PHV-HEMS

Open EMS Slmulatlon Model

Open DNW Simulato_r

model
. E TOKAI UNIH!'EI'-ItSiT\'
= =

Prof. Nakajima

Solar Irradiance data

* Analysis and delivery of solar
irradiance data using satellite
(30 minutes intervals 1km?)

TOKyD J"'E:H

(2]

d.l Prof. Ishii

Cyber Security

+ Detection of cyber attacks
against voltage control

Universities (NSF, DFG, RCN)

Keio University
Prof. Ohmori

Robust Distributed Optimal Control

* Distributed collaborative
control b/w BESS and PVs




Please collaborate with our team
on open EMS platform
to build international super team.

Thank you for your attention.
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