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6th INT’L

SMART GRID EXPO

Dates: Mar. 2 (wed)-4 (Fri), 2016  Venue: Tokyo Big Sight, Japan [[IE33XE) Organised by: Reed Exhibi

Home » INT'L SMART GRID EXPO Technical Conference
INTL SMART GRID EXPO Previous (2016) Program

March 2 [Wed ] March 3 [Thur ] March 4 [Fri]

SG-K Keynote Session

Technologies and Visions for
Future Smart Grid Society

SG-S1 Special Session o ELJ-S2 Special Session

g ksl Advanced Cases & Market
Power System Stabilization Trends

SG-S2 Special Session

PM Smart Community/City AM
14:00-16:00 Projects 10:00-12:00

ELJ-S3 Special Session
Infrastructural Systems

ELJ-S1 Special Session PM
Business Outlook of PPS 13:00-15:00

ELJ-K Keynote Session

Business Strategies by
Electric & Gas Industry
Leaders
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AR GHEH SG-S1 HESWm ETELFEEAANENRGREZIEN B
g 1 AL EOEIT R 0 o B R KBRS Y AR B AR R R & AL 1R H B O
(Yasumitsu Tsutsui) 483 ~ W Z Byt & A H B L2 G WM & K E A1 (Kikuo
Takagi)F; fifi £ - Esstalion Technologies Inc.fy % H f 2 (Masayuki Yasuda)$ {7
£ 0 WE 2 Frow e

SG-51

Special | Cutting-edge Technology Trends for Power System Stabilization detail
Session

The Minami-Hayakita Substation Toshiba's Activities for Power Esstalion Technologies Inc. Activity
Large-scale Battery Energy Storage System Stabilization
System Project in Hokkaido

Wed. 14:00
Mar. 1
2 16:00

Yasumitsu Tsutsui
Manager,
Engineering Dept.,

Kikuo Takagi Masayuki Yasuda
Technology Executive Director,
Executive for T&D Esstalion

Energy System = Solution, Technologies Inc.
‘ Div., Social Infrastructure

Sumitomo - Systems Company,
Electric Toshiba Corp.
Industries, Ltd.

2 ~ PN ERE AR B E R R ; SG-S1 Gy EEA

HG o BRI HEREELERLER 2013 FRFEH AL EEELDN
W 7E % - fEILV8 E §Y Minami-Hayakita BB IL#'E 7 — & KA AL 24 - U
50 T B HE S 1 TR T R i AE R ) 38 B R B R PS O B A 4 O R A A R T A R Y
BB R W AR ) - W HAESREEZGRINE S (E 3) - ZEERFHIE R
15MW/60MWh #9481k # [ % 7 & it (redox flow battery » RF & ith) » H T {E R
Ry 1] FH 7 R TE BR BR S R N AR EIE A Ay SN B - 0 REE AN 2= i E T R E R
R EE T ACH  AMESRER > R RFEMEFEmBEEERE - BEMA
GVRIE - MARERXREWRS - BEENHRBEE S IA - SOC #E Hy#: 15 i1y

%3 H



BWNFEE NEBESFELFREE AR ELERIFER RFEMK
fiiT <H 25 W P 0 A ET 2 B PR AV IE A E S AT ST L R AR MR AE DL Y =
A (E 4) > (DAEFWHEAYHEES - EHEREERREETTE - HERE
R ETTIE - FRAENER S QREHFERNZEE  HNHELEREE
HA ekt A RF Ay ME - BEHR AR & iRt > a8 A
ek F BRI C)IREBEEN RS BN ELEERZEEFTAREE
H R Yl RF B & OF 88 % > Llmy e JERE P F B B8 7 A i) 22 it {3 2 /Yy ] AR &1 1

Large-scale RF Battery Project at Hokkaido Electric Power

: METI project
Site area : 5,000 m? ® Location : Minami-Hayakita transformer substation
of Hokkaido Electric Power
@ RF battery : Max. output = 15 MW
o — Capacity = 60 MWh
it 48 ® Project period : from 2013 to 2017
: ' ;;:;,,',@ ¢| ® Developing technology item :
oI *Frequency stabilization

= Adjusting of power balance under dump power

Stacked cell bank

Hokkaido By
Wind power

oy

Solar power

_|Frequency

Stabilization of frequency
i of output power

Ingenious Dynamics < SUMITOMO ELECTRIC

&3~ EAERTENIUEERENREFEERSR

%4 H



Electricity

Load levering Scheduled power

, Stabilizing fluctuation :
Peak shaving . | generation
= % Solar power
9 Balanced output £
b v, (solar +battery) g Scheduled output
onsumed g g (solar + battery)
2 Solar 2
o o
Received % POer :Ci
'Night Morning Noon Evening O Morning Noon Evening .1 Morning Noon Evening

B4 - ERBERITIES RF B AR E

HIX S REAMRARBERZAFHNALAETEERS LTENET A
U FETE EHEASKEMARENRE T E It TF 2B ALE - HE
f£ 311 A ESRAERBENF KR BN AFAEKERAE > Hi0 L8 EH
MAEERRFERm  WNIMELEBZNET - ¥ & negawatt power » 75 ot
ZExEINWEHSE TR ANBEH NILEREREET T —2IHNEN A
GRS EORIANE - B A Y (2 1R B 2 T AT & (Yokohama Smart
City Project, YSCP) - & &t & Z & & LAt & gE VR & B % 48 (CEMS) J 15 # o
O BREHREERR ARG (HEMS) ~ EEDGE R E H 240 (BEMS) ~ EHjH LI
k&' SCADA > HHZEEREHE AN MBS ERTHEINEREEZER
M EH > PIAKER R ARG - REDEREHE G (BEMS) & HZH ~ EH
EE ~ B R DL FELRETRRCR - CEMS ml £ EMS Bf[m f Fiedi &
DERREFER > RERHFRWELEZREGE]  ETHFENLEFR » L
RE G R AT S bR EE L e B R e R & L HE@IE 5)- R
Z N E A B AT 0T 3% Ay R 2U #8 B 5 % (Super Charge ion Battery, SCiB) > DI &
300kW/100kWh HyEE M < B 5y 20 INEME Y - 6Bk 20 40 &1 LLAH ple MW &R (5% RE
48 0 LIRS E negawatt power FfTid pl HY SR S 8l > WS O &t SCADA Z48 »
ER(E s ft B E R 2 Py > ZRCPREM T E(WE 6) -

%5 H



BEMS

5 l]L(]l.»'!‘

EM¥aems
KR

$E : YscPE R

E5E5 4 © #%EWorld Porters

BRigit « BB EEATREN
ERIEEART © 2010~20145%

| SRR 2010~20145 R
I

ARG

g | FEER T ERASHRERER

| BEEERE : 2010~20145 %

AT BT

5 BUEE BT B

METI

Yokohama Smart City Project (YSCP) R

400

Active Power (kW)
g8 - 8 8 8

Y
=1
=3

-300

-400

Test operation results for Balancing
Demand and Supply
Discharge BT ‘
—
Charge Battery SCADA

Batter
Panel

‘ Control

300kW-100kWh

Battery Energy Storage System (BESS)

Basic configuration of MW-class BESS for FR

TOSHIBA

Leading Innovation >>>

YSCP: Yokohama Smart City Project

[E]6 ~ 1E R T R TR AT AR Z FARE 24
%6 H



A% 2 HHEZ TR $ees Esstalion Technologies Inc. iy fil& Rt IL e & AT EHY utility
AGERE 2 &RU(ESS) - & A FEIZH HA Sony BifNs RgtIb e & K I3 A E SR A —F ik
FE - 0 2014 5N H 2 HEERIINTAE - HEERGEE Sony A SRS R ir Bl L e &
KT T3 RN FIH RS BRI G - bR ATRERE R4 ¢ FTAIERAY S 402 H 576 (&
u] 75 28R A s I $5 #25 BR . (olivine-type lithium-ion iron phosphate rechargeable batteries)
PHEAHFTAH R » I HA & —(E s s DAEHR EE ) - Bl —4H SRS LA sR %E ESS HYE R B SR 4g1H
UChc » 2B 16.2 ARRWERN - BA 1.2MW AR 1.2MWh FEE - SFEEH
nlfftas 23 (EZERYIEE - BT EMERIRERERE - MR E E SRTH AR s Ea i ([ 7) -
5581 - Esstalion R [ HEAE S 40 HE N TR E BR DS AR R (LRl - S8 IR TR
E%(Integer Speed-constraint Multi-objective Particle swarm optimization)¥}t ESS #1775/ EE
HIBFE - (15 ESS A gk AR 70 8 > e B AR AR R A - i HAR 2 D Te /iR
HAMEIY B REFRR -

Demo Site : 1.2 MWh/1.2 MW ESS

|

Partensites de developpement
Devmopment pariners,

SONY Q"80isec

[&7 ~ Esstalion Technologies Inc. iAIE K BEIL 72 & P HEHY FERE 240
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1. WZAH

B2 E R 2 Fir R B W R RE R B BE BE UM (Smart Battery) 811 52 ] AU
REVRE B ARG (HEMS) - Fii & - LR EAEHERE BT 8 B4 FEry SCiB > it A
AEE AR~ 22tk -~ MEE(30C I EiE) » S FTEG /7N A
TEE B0WEIMAE)  REM (EE 10,000 X HY 7 E -CE G R ) F R M (E
10) Hit@E e SERENER > NIBEAERMH PY NENREFER B EZ
o P REAEESEMAEN T EN KREAAEE AR S B ED
{17 BB 4 5 61 %5 ([ 11) - & A i1 - EMS 2¢ SCADA - BJ 5] 5 3 % g Bt 1Y Iy

R ETEHGEFEHREFLES - ®RE > TESEHREETLEGRIEAY A
PERIMEEAGIRE - B HEMS EMEBE S HEERk - RIGREFER M - M RM
BEXRBHARE R AEED ZEMEEARSI > F o] DUEC & 5 8 & & &
THEHENIE  DlnEeHEFNEAE --aE aiE 54 EHEK
ZIREHEEN T FEMINITY | 24 HE > FHESEEME T ER TFRAEER
WS FT A Z A B AYAR AR - A b A 1T BB ~ RE BA AN S 6 F R OE (E 12) -

Safe
Using safer material
(LTO)
Low Temperature High Effective
Operation Capacity
High t of actual
D emne!  Excellent features s

{-30°C) using Lithium Ti wide range u¥ S0C

(LTO)

Rapid High
Recharging Input & Output
Recharges Usable with

in approx. 6 minutes high current

Long Life

Over 10,000 charge-
discharge cycles

[E10 ~ 3= SCiB HYHH4E
£9H
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2. Tabuchi Electric Co.

Tabuchi Electric /N =] [Ib 2@ H By f % & =0 K [5 A8 26 & 28 (Multi-string
Solar Inverter) » B {45 8 o1 =0 2 478 B K AT A [F 1E 1 2% 88 =0 2 40 /s 4 ek /D 3F %
HEME R YBRIEEMG PV LER Ed—F PVIRRERAZERL
fttt PV i (B 13) » HEEBBRER S - HMAEEBNRETRXAY - FE45%
EPX ARG T E PYIRBEVNAMESE » DERETE N DCERMEE » EE
TH 22 [ A PR i i 48 5 & 8f PV IREE A [F B > R ZE 3 il booster B DLIE &

B HOoRESSE %A(Junctlon Box)zk & ff - 40 It HY i i i 4 35 0k 1
TOFERE © B4 PV IR EAREE - BIEXZEER > gREZ SR ERE > (F

A ] e R Ry o 6 FET A B JBR 722 1T 2E R o7 BR TE B O o AL PR R AR i i Th R - B
F 4 AT e o0 PR B R R T A S RV B D R (E 14) W H B E A EHC
MY B A Th B HE 25 (Maximum Power Point Tracker, MPPT) » [A It ®] DL{& Bl 4T &
RINEET%E  MEFTRXAGEN P-V i LA ZEEE - A =3k
B = HY I @ﬁﬁt&ﬂ%%ﬁ?kﬂff(l 15)- Tabuchi Electric A & 3 7R &
AV > B 2 AR 20 PV S S5 N & - A F5 e Geli 24 5] At i 5 1Y RS &)
REFREHERNE  EFH -KHFEMNEE  BTENINS EE(E 16) - I K
DAL JE 7 Wik & Y B AX 2] 2 > Tabuchi Electric A H] A HESE - HF Al £ # PC 5
I F57 45 L T IS P ot B e AH A e A -

O /{ X
ll’/(/’l [ ﬁﬁ /ﬂﬁﬂ Minimizes generation loss by

T quickly detecting malfunctions.

Does not impact other strings. s DO/DG Converter with MPPT

e e g —— e pprrerk

DC/DC Converter with MPPT
DC/DC Converter with MPPT

DC/DC Converter with MPPT

DC/DC Converter with MPPT &

Solar Inverter

A PV i

\

[&13 ~ 2R FURPHRE D s i — & PV il 2 2

FUH



Some models contain
this unit in the solar
inverter itself.

HE oE gE =
o 1 IH.Q-WE RS
EEEE =u

— 5 panels —

- !.I}!gl,g;!j

o 5 panels —

- 5 .
Southside %1 0 panels

7 String 2

EE N NN I N e ..

sEEREEERGRERENEE .

et | N BN BN BN =N N String 3
Southside L——10 panets————— Solar Inverter

(Built-in junction box, no need for a booster unit)

[E14 ~ FGET ARG S a9 UK RE B a5 2 AN ]

Maximum Power Point Tracking (MPPT —
—P1W]
Since there are multiple input peaks* in a central 3000 = :;g;jx:{ ‘
inverter design, the maximum power point can be 2500 =Sk

lost. However, with a multi-string inverter, MPPT 5000
control is used on each string, so it typically 1500
attains the maximum power point. i

*The maximum power point is the peak of 500
the P-V (power-voltage) curve.

0 50 100 150 200 250 300 350 (V]

[B15 ~ bt S48 % EB A MPPT LR

F 12 H



After supplying the

< | household load,

I surplus PV power is
used to charge the
storage battery. Any
excess power may be
exported to the power
company.

Although power from
the storage battery is
used for household
consumption, any

4 shortages are covered
1 by purchasing power

SETUP . ~RECORD

[E16 ~ RGN 2 G S AR E B A

3. H A B 1% H

H 7Bt 122 5] (NGK Insulators, LTD.)HE 2K H #Y 2 84 bt (NaS) &t > 8% 2%
5 H 2002 FRR L EAMEFTLIR  2IREEE LY 200 @5 AT 0 486 H R KK
B ASE TR #HEEBNNIRIEHEEE FMAENMNRELEAGEELR - H
IR E TR - RIEhSE - BEXE#EmMEZ MRS S5 5EHERE
TR BE M A R (E 17) © fa > f£ PV R Ty 2 3 > Na
MR FRRE AR N E D R et ET R [E#bc E k- NasS 8

(0)]
2 0> =
b

o

REESHE - B DUR IR FE R (R o NGK 2 5119 $ 7 8t 8 WS i
PR W S - s MR R AE DA RS o (E A
FE FEBE (51 53 70 Ry ARG 2 SRS R O A o B A A5 IR R 1.8MW/12.96MWh
PLR Bl A EI RIS S E T - EaEEHE S 4.2MW/25.2MWh - 15
CL7E 2015 fEpA 4 i (8 18) - 540 - AMRHEEEENEE  HRERBEST
M5I#E - NaS BE 49 7F Sms BN (L ERABEHMN)BEEE > BAELHEY
St (1) 5 2 B R (8 19) -

Bl NASTHOBSBE77Vr—ay

BH-ABARS REBRE

| @ LAz ® E—Thyk

| @ EHELHEE olir P
e ;i SR, Ee @ B
) ¥
1 —~ / J . i o — fit RIS =
i F———=  —
) i e, ey T B B \ : : :
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HDEAT—I/TF o1z (PEEH ) B/ BT ~+

& NASEh ! NASEEth .
1.8MW/12.96MWh 4.2MW/25.2MWh
(2015188 (201 5 #En)

(18 ~ NGK =] Hy gk fE At B R B B

BEC & SEEEZDTH 5ms COE

=15

i3 EWATEE (HFE)

T

LA AAARRAANS

10 oot SRR -
—RATRRBE (FHEHE)
15 1 I L L _SEAE F ! I I 1 I !
80 &0 40 20 G 5 20 40 60 80 100 120 140
o 10 B (ms)
£
KV
=~ 8
6 s | : RO E, 2B f .
Al— w
2 ) Mo "”____. ,,,,,,, i el e
— . il BHER16ms 000 - .
0 L I - I : > "_wgﬁﬁ : 4'6m51 ! ! 1 |
80 50 -40 -20 0 20 40 60 80 100 120 140

BT (ms)
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4. Ho g

—EBEMAILIE R RIS RE B R IR R BB 3 K 5 & B E Ry 3 fE ¢
ff - FBEC5EEHY HEMS » GEE DREZE T " AL - (s - MEEMHE, WEE &
A EFENRES 0 SN HEEH Facima AYE 2 248 - (15 5% # (Facility) gE
%05 R S by E B > S H K A (Maximum) s gg - & LB AIE R Solar
Concierge &t & Bi 1 48 > DL RE ] Zigbee MELRIE AV E 7 ENHM - 5540 E

BENGEREBLATEHNE ST  HAREBERNESEMHE MW -
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(=) FRHEAKE DR fL2TE)

i 7S B 50 8T 18 Y - F8 K B2 7% & S B (Demand Response, DR)H.0 » H IR
T T By BE R B B A 40 % 18 B 2% o0 (EMS Shinjuku R&D Center) » 2012 4 i
MBEEGMERIL > WHEIHABRNZET ~ L - &5 - RHE - XE
HEEF2MHMAFEY  FEENREMNSRENRIERISE & & H EMS Z 1 lr
MABEER  DEIHGAMTEMAEFERLEHE T (E 20) - EXEFEE
B O S A (Dr. Hideo Ishii)fdi /1 7 &8 Hat & £ H ASATHIHE
AT SH T M 2 B W oL (1 21) -

| PubicanaPrivate Boara | Waseda Project Member

[
[ 1

SmartMeter i - 5 44
Exacatve ing 0 WASEDA University 9 TREXE

The Institute of
Battery [ [ T Applied Energy T —
WG AsahiKASEl pfiS  ooxmnx OMRON ©mmEmAH

WASEDA
WG ASED/
Demand ]E> Voii Brwen SHARP O HERT IV DAIKIN
Expanded Smart Meter TF Response TF
(ADR

WG HEMS TF +a

— Association) Teﬁi}leriﬁcation @oEEn DENSO TS mwan Trokoos TOSHIEA

WG

TOYOTA MissAN ONIT NEC  Panasonk

bl T

Air Conditioner
G The Team of

Researchand
Verification

ECHONET Expanded SmartHouse . )
EGSOTHI swd Standardization

@ MITSUBISH
v Afu s MR B

=

[E20 ~ FAEH AT B AT AV B

@21 ~ AR TR R EE S HAS TSN
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e oh o o 1 R % o0 AF B E BT 2 T BT BV S 1 TR E (8 22) »
HIEFREMLG HHE o 2 E DRAS(Demand Response Automated Server) DL H] &
OpenADR2.0 #Hifllh & > BHHEEN&E ) A I EEH VTN(Virtual Top Node) »
Aggregator 5, CEMS Ii; 7 H VEN(Virtual End Node)B¥F » JHIE\ M0 & [ @@ Ef 0 I
& HAEMA OpenADR M & - ff R EFEEM Hm > Al ZE&EE
Echonet Lite i % ¢ 88 2 &l 28 2R 77 2 7Y HEMS &P & » LLER 6 Echonet Lite
RE#9$% 2 OpenADR VEN #Y 2 il 3] 5% M 5l /& B 22 )2 (Smart House) » £ 12 i L&
iz Echonet Lite 81 H it {5 72 (40 SEP2.0)ERERE B LAY 4 » Hrpr » HEE T
3 fE M AIHy DRAS » 77 5l &y % % 49 /4 t1 (T&D) ~ & % T & g (Retailer)
Aggregator > {E Syl 3% & f8 VTN 81 VEN F7 # 25 #J ADR E5E - B (ETE 0K 4
{E 5t 2 (& 23) > Project A o » I E S A E(TEPCO)ELBEHRHEHET &
B #1T DR AYEAm Bz > M50 DRAS Ed Aggregator L OpenADR Z#Ef
Project B H - HIJ il st ADR (Automatic Demand Response) #y =f 9% 4%
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