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WORKSHOP: DEVELOPING A MICROGRID BUSINESS AND TECHNICAL PLAN | Monday, November 11

08.30 | Registration And Coffee
09.00 | Introducing Your Workshop Leaders Davide Bonomi, Content Strategy Director,
DUFRESNE — MICROGRID FORUM
Simon Bell, President and Managing Director, THE APEX
CONSULTING GROUP (INDONESIA)
Andre Susanto, Head of Renewable Energy, PT IMPRIMA
(INDONESIA)

09.15 | Examining The Microgrid Business Case Within The Asian Region: | Simon Bell, President and Managing

What Are The Opportunities And When Is The ROI Expected? Director, THE APEX CONSULTING GROUP
(INDONESIA)

09.35 | Overcoming Social And Cultural Challenges When Implementing Andre Susanto, Head of Renewable Energy,
Microgrids In Rural Areas PT IMPRIMA (INDONESIA)

10.35 | Coffee Break

11:10 | Energy Storage Solutions For Microgrid Applications Rachid Yazami, Professor and Principal

Scientist, Energy Research Institute,
NANYANG TECHNOLOGICAL UNIVERSITY
(SINGAPORE)

11:40 | Examining The Microgrid Infrastructure Of The Island Of Pulau Seow Kang Seng, Former Consultant,

Ubin Using Intermittent Renewable Energy Resources PULAU UBIN MICROGRID PROJECT
(SINGAPORE)

12:10 | Case Study: Evaluating Costs And Benefits Of A Smart Mansueto Rossi, Researcher, UNIVERSITY
Polygeneration Microgrid Project In A University Campus OF GENOA (ITALY)

12:30 | Tools And Tips For Pitching Project Investors In Asia; Creating Pitch | Simon Bell, President and Managing
Decks And Presenting Microgrid Renewable Energy Projects Director, THE APEX CONSULTING GROUP
Effectively (INDONESIA)

13:00 | Lunch

14.30 | Evaluating Technical And Logistic Results From 117 Microgrid Andre Susanto, Head of Renewable Energy,
Projects In Asia - Lessons Learnt PT IMPRIMA (INDONESIA)

15:30 | Coffee Break

16:15 | Microgrid Challenge: Developing A Microgrid Project From Scratch | Simon Bell, President and Managing

The audience will be split into two groups and will need to come
up with a project list for achieving a Microgrid within a given
scenario with a few challenges set by the workshop leaders. The
workshop leaders will then give delegates feedback.

%3 H

Director, THE APEX CONSULTING GROUP
(INDONESIA)

Andre Susanto, Head of Renewable Energy,
PT IMPRIMA (INDONESIA)
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Forum Day 1

Tuesday 12 November 2013

8.30 Registration And Coffee
Davide Bonomi, Content Strategy Director,
0900 | 'Welgoms Address DUFRESNE — MICROGRID FORUM
Ashwin Khambadkone Programme Director,
. : Experimental Power Grid Centre (EPGC),
Sliilol sl g g et el AGENCY FOR SCIENCE, TECHNOLOGY AND
RESEARCH (A"STAR) (SINGAPORE)
Comparing Different Energy Storage Ashwin Khambadkone Programme Director,
09.30 Technologies For Microgrids In Different Experimental Power Grid Centre (EPGC),
: Geographical Scenarios AGENCY FOR SCIENCE, TECHNOLOGY AND
RESEARCH (A"STAR) (SINGAPORE)
Developing A Regulatory Framework For 2 - - B
A 2 . 2 Ali Askar Sher Mohamad, Chief Operating Officer,
0055  Microgridsiin Malaysta:And Improving The SUSTAINABLE ENERGY DEVELOPMENT
Business Case AUTHORITY OF MALAYSIA (SEDA) (MALAYSIA)
Designing Energy Storage Solutions For = SEs
10.20 Microgrid Only Applications (Scail_:?(Ntii)u, Sales Manager, Asia Pacific FIAMM
10.45 | Coffee Break And Exhibition Visit
) % 3 2 @ i Mahmood Malik, Executive Director & CEO,
f4.a0 | SazrEucy: Examining ThaGelan Minlenice1n INFRASTRUCTURE DEVELOPMENT COMPANY
9 LIMITED (IDCOL) (BANGLADESH)
Indonesia Case Study: Managing Economic " " p
2 2 TR Tagor Sidjabat Operation Director
11.55 Operation Of Power Generation T9 Optimise PELAYANAN LISTRIK NASIONAL (PLN)
Supply And Demand On Island Grid BATAM (INDONESIA)
Examining The Added Value Of Energy = 5
- Matthias Vetter, Head of Dept, PV Off-Grid
12.20 Mgnaggment»AndABattery Storage:in; Iiyorid Solutions and Battery System Technology
Microgrids With Diesel And PV FRAUNHOFER ISE (GERMANY)
Case Study: Undérstanding The Pulau Ubin Markson Tang, Executive Director
12.45 | Microgrid Technology DAILY LIFE RENEWABLE ENERGY
= (SINGAPORE)
13.10 | Lunch And Exhibition Visit - ]
Lim Yun Seng, Assoc Professor, Dept of Physical
Science, Electrical & Electronic Engineering,
UNIVERSITI TUNKU ABDUL RAHMAN
Tech Soap Box (MALAYSIA)
3 Speakers 10 Minutes Each Focusing On A ?’g:henr;/g;;gc:)ell_}\,;e;(:lZ;?YOt;VEthIi:é:tems
14.40 i
Innovative:Key Technology INSTITUTE OF SINGAPORE (SERIS)
(SINGAPORE)
Palani Balaya, Assistant Professor, Department of
Mechanical Engineering, NATIONAL UNIVERSITY
OF SINGAPORE (SINGAPORE)
Kristian Handberg, Business Development
Manager PERCEPSCION
15.30 Coffee Break And Exhibition Visit
Identifying Battery Applications For Energy Brian Li, Business Director, BYD (CHINA)
16.10 | Storage Solutions
Sekhar Kondepudi, Associate Professor - Smart
Buildings & Smart Cities, Dept of Buildings,
NATIONAL UNIVERSITY OF SINGAPORE
(SINGAPORE)
Panel Discussion: Seow Kang Seng, Former Consultant, PULAU
' UBIN MICROGRID PROJECT(SINGAPORE)
ildi ission Infrastructure V. T —
:E:S::g ﬁqt:?;goi:;:?ezmﬁzgr;r:j;as ruetur s Ashwin Khambadkone FProgramme Director,
9 Experimental Power Grid Centre (EFPGC), AGENCY
FOR SCIENCE, TECHNOLOGY AND RESEARCH
16.35 (A*STAR) (SINGAPORE)
Matthias Vetter, Head of Dept, PV Off-Grid
Solutions and Battery System Technology,
FRAUNHOFER ISE (GERMANY)
Markson Tang, Executive Director, DAILY LIFE
RENEWABLE ENERGY (SINGAPORE)
Ali Asker Sher Mohamad, Chief Operating =
Officer, SUSTAINABLE ENERGY DEVELOPMENT
AUTHORITY OF MALAYSIA (SEDA) (MALAYSIA)
Ashwin Khambadkone Programme Director,
Experimental Power Grid Centre (EPGC),
17.05 | Closing Remarks From The Chair AGENCY FOR SCIENCE, TECHNOLOGY AND

RESEARCH (A*STAR) (SINGAPORE)

%4 H
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ForumDay2 Wednesday 13 November 2013

08.30 Registration And Coffee
Ashwin Khambadkone Programme Director,
; : . Experimental Power Grid Centre (EPGC),
09.10 Previous Day Summary And Chairman Introduction AGENCY FOR SCIENCE, TECHNOLOGY AND
RESEARCH (A*STAR) (SINGAPORE)
. ’ Ravi Krishnaswamy, Vice President, Energy &
09.30 %:‘:egjgalst‘l’é??(;"swmg':ge“fegg L’i’r‘gsr}g’é" Impact | power Systems, FROST & SULLIVAN ASIA
9y 9 PACIFIC (SINGAPORE)
. ' . . ) Sunil Gupta, Global Head, Technology & Clean
09.55 8;?2;‘2"2%(}223\':2Igfi'e’;";si'\’;?a'” e Tech Coverage, STANDARD CHARTERED BANK
) 9 (SINGAPORE)
Evaluatlng.The Eotent'lal And Market Opportunities Of Shahrul Affendy Bin Abu Bakar, Superintendent
Implementing Microgrids In The Government : :
L Infrastructure Of Malaysia To Improve Reliability And gﬁgﬁ%{ﬁg%fg; ;ﬂ?k‘%‘&ozﬁi AYSIA
Energy Efficiency ( )
10.45 Coffee Break And Exhibition Visit
Malaysia Case Study: Meeting The Challenges In Shi
3 ; : ¢ : hiun Chen, General Manger, R&D
11.30 gszvtz:%nsg Rural Villages Of Sarawak Using Microgrid SARAWAK ENERGY (MALAYSIA)
11.55 An Update On Vanadium Redox Flow Battery Tom Tipple, Head of Emerging Markets,
z Technology For Microgrid Applications GILDEMEISTER ENERGY SOLUTIONS (UK)
Maggie Kuang, Analyst,
BLOOMBERG (SINGAPORE)
Shiun Chen, General Manger, R&D
SARAWAK ENERGY (MALAYSIA)
Panel Discussion: Utilities vs EPCs: To What Extent Tagor Sidjabat Operation Director
12.20 Can An EPC Become A Power Producer Through PELAYANAN LISTRIK NASIONAL
Managing Microgrids? (PLN) BATAM (INDONESIA)
Andre Susanto, Head of Renewable Energy,
PT IMPRIMA (INDONESIA)
Horst Kruse, Renewable Energy Advisor,
KALTIMEX ENERGY (INDONESIA)
13.00 Networking Lunch And Exhibition Visit
14.35 Developing and Managing Renewable Energy Based | Andre Susanto, Head of Renewable Energy,
* Distributed Power Generation Micro Grid Projects PT IMPRIMA (INDONESIA)
Australia Case Study: Mitigating Microgrid ; ; z
1455 | Contingencies By Using 20MW Battery Energy ge;'t‘:n';dg:gsé:'ﬂf_ifgﬁt(":fg'gx’a%' aNGF
Storage System In The Mining Industry o]
15.20 Coffee Break And Exhibition Visit
: L . Mohammad Hassan Mashori, President,
fGge | Ses mucy M Renewable Energy | pyNDAMENTAL HUMAN RIGHTS & RURAL
g DEVELOPMENT ASSOCIATION (PAKISTAN)
Andre Sustanto, Head of Renewable Energy,
16.25 BUILDING THE ACTION PLAN PT IMPRIMA (INDONESIA)
17.25 Closing Remarks From The Chair & End of Microgrid Forum 2013

%5 H
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T HE S EEE T MR A B0 SBIE R > Dr. Shiun Chen2Ak B
KPGERAERSE » 43 T (R 48T 6 AP an Sarawak i g i FE ok 5 -
Rural Electrification

About 1.2 million lives in ruralsettmgs in'6,200+ villages
(~200,000 homes) :
50% of villages (33% rural population) have no 24hr electnmty
— ™~74,000 homes to'energize
Currently using diesel gensets for 3-4 hours of electrlaty each night
Reliable (24hr) and affordable electr|CIty L

sarawak\‘venergy
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Access difficulties: river access only

sarawak\,energy

4 SRt s fmisirti(l)
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Access difficulties: poor road conditions

sarawak\) energy
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RIS LE H AR - Sarawak Energy 177 BB AR S1HIH EEGEHY R &AM B S A&l 6 B -

Autonomous Solar Hybrid Schemes

\Qg Batteries with Solar panels with

L bi-directional grid-tied inverters

) inverters
Satellite

communication o
1 2680Ah,
48Vdc x 8

65 homes,
school & clinic

Diesel genset
backup

5kW x 24
126kW x 2

Three-phase LV network

Sarawak\.energy Fully AC coupled scheme

6 FEAKPH L ER A Z AR
FEEERE R KIGRE R AV G - PSS [2(E BifiE - 2B E AR Mt Rz

AVEEDEE - HATSAERFENT 7¢ P HRRRERI LT -

H £ - AT TR R RRREEE ~ St PV SR -

75 18 At e PR HET T S M RS TR - 2B AR s M > SR BETRA AR -
ZHREE | N R RS A R S P i 2 EEE o A ] R sy
SR > WNIIREIRIEE TR AR E TR

PRAVE L @ SEHIRAH K PV REAH YA R s AR AT

FeEamiE P EAMI A I — AR R > Y PV SRR EA 5 BREMBEHE ARG UEE

FEfmERNE > A0ESeRTHYIEN S BT o A S A RS B /KIS A s (A0 o TR - SE40{A e
EPRIEE S n] LU i - WOBC R EHIHEE S ? Dr. Chen IRIAE VIS - £ Ryl
AR E I MER AR T EEMEREAGEN LR E RREDRBIIE - 1
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RSHAVERTE A B > BTLASOHERE E R ZEEF 2 RG] - AR T - REAEH
R B R AT PV R RS RCARRY > 1 H A 1 D FE A S S R 1T
5 REHIIER > R ERIRE H R A BRI EMEATER IS - it & EFREE T
ZEMFEIFHERL - — R4 T REERET U > NSRRI SAVEERA - E
ZEMIRRENER - FTREEERNIRE ZEREBIINA  EENEEEIURE - (HHTE

FEEGE o GIATREE R EMIEL -

FESEM B IR AY (l BE 4 5 e TR (B 1 EHY  #fr £ B¢ Pulau Ubin 7171 Microgrid
Testbed (ZfE 7) > HAAELIT
® 240VAC underground grid system
® ~100kWp Solar PV
® 1MWh storage
® 6 X 40kVA bio-diesel generators distributed (3 x 2)
® Smart meters at each customer premise
® Centralised intelligent control & remote monitoring system
smiE T > Seow Kang Seng k2 Markson Tang 2575 58 NI AV R A 1T/ 4H > b —
sTENHEER
® An intelligent micro grid infrastructure with potential for multiple renewable energy sources
® Facilitate connection of close-to-market clean and renewable energy technologies for
demonstration or test-bedding purposes
® Build local capabilities in the area of smart grid design
HAl Pulau Ubin 5 ERYREGGEZEREA NEIFTR @ @R R E R E R 7Y Jetty

Area > Y[E 8 i/ e

% UH



Electricity Supply Situation

__d & G Noordin
& Campsit\ v 57

6? E : Desalinati
- OBS-
- diesel
generators

o
Chek Jawa
Visitor
Centrg

T
Base Station

 Indiyidual Diese|

I LEGEND —— O — - —

generators

Microgrid Forum) ASIA 2013
7 Pulau Ubin 3B ] 245 28k

Jetty Area

8 Pulau Ubin i EE49EE (I E
FEEMEMEZST > FEERNKTEESR

® Distributed Generation
® Allows high penetration of renewable energy sources
® \ariable speed generators

» Constant frequency, constant voltage for power quality and grid stability
%12 H



» Grid following
® Advanced power electronics
» Grid forming
» Manage renewable energy sources
® “Energy-on-Demand” Concept
» Just-in-Time production
Hrz5 [ AJE HHYEATEEAY “Energy-on-Demand” Concept » H H AL ERZ QTR K K
BEERE  FHABEKRENSE  BERRGEL 100%50A A » FriniE# Smart Power
Management System (PMS) Z&RHHIEEEE R - WHEFCHRE R GKRHET RGN HERE
H o FHEFIETR PRI EE - 280 - StEEEMERRE A B DI EHE IR - Rt @R
EEUHERT - S SR EETE o NI - DLRE &y 7 5 A I AR ATSDH T -
AU T (S A S M (5 A [ RIS m A - BlE S R A 2 2 = S A A R Y
E4E 9 0 #1E] Diesel-Inverter Hybrid system [LZE%( Energy on demand fY H & o
&£ D L R E

renewable energy solutions

Legacy Solutions to increase fuel efficiency

1. Dual Diesel Generator system
4 2. Variable Speed Generator using

Diesel Genset A Mechanical Gear Transmission

o1
— &
Diesel Genset B ‘{ch:nge-over
| | switch AC Load

When the load is light, the smaller
generator is used; as the load increased,
the manual switch is transferred to the
larger generator. This approach results in
some fuel savings, however managing
this dual system would be time
consuming and impractical.

Microgrid Fo;um ASIA 2013

O (AL MR
DLRE /\&]fY Diesel-Inverter Hybrid system B #2524 T Sl K Z4H (& 10) » FIF/N

IR SRR R S B R R BRI B sl FE R U7 R B iR e H AT ey e ST - it

Diesel-Inverter Hybrid system E.4E82 & 1 SR BRI » BTl SR S KAV P (2 A TR BRI

Engine Variable Constant speed
(1200-2600 Speed Generator

rpm) Transmission

% 18 H



I ER i A R S TR > B DEIARE TR HE A B E - BEN AT ESHEE
ApEnE > EHTY Diesel-Inverter Hybrid system EL487E 248 N E B 115 iHRBERY 28 58 N B R S -
BRI/ DRE TR E T 2 4 4 R S IR - INARHRE S RSB EE -

Diesel Generator - 50 KW AC Bus

AC Load

Single phase Bidirectional | CCVS|
Dual Mode Inverter M-416F = O e,
[20 KwW] |

295 KWh
1230 Ah, 240 Vdc
[DOD=60%]

f& 10 Diesel-Inverter Hybrid system & Ff 224
ARIGmiERR T Hy B2 EE A BHSGEA SR MEAHEESLAE - B8 FIAMM -
GILDEMEISTER ENERGY SOLUTIONS ~ HITACHI SRR AT » FiT WA 22 W i B fRE BE 2 gl
P > B o A I LN ] E R DU A B AR A 1 BB S - HITACHI A= RIS 3 ER AV ER A -
i RN L P22 RSB R SR T sl
Hitachi H i EsER 5 &0 - PR A S SRS A S 4nlE 11 Fror

1-1. Hitachi Group (World Wide Activities) HITACHI

Inspire the Next

. [ Asia (ind. China)
El{:;ecompames G 322 companies !
10,783 iws 1 adl 78361 employees % Wi 9
_$93bilionsales ¥ Cping ; $:24 4 Dilon ssles [ North America
¥ 154 companies = o companies
- q ; 42,053 employees § ~ | 14,539 employees
hi Europe 3 | $10.6 billion sales
Hitachi Europe $ 13.1 billion sales i
i e © Hitachi America,

o) Hitachi, Ltd.

‘ WMM)P

! Ltd.
Japan [ Co gl =

341 companies \

212,302 employees - | Other Areas

$ 67.5 billion sales | | 60 companies
. 7,555  employees
$

| Financial Services

Digital Media & Gonsudier Products

Components & Devices

Automotive Systems

Electronic Systems and

High Functional Materials & Components Equiptment \
*As of March 31, 2012 Y ©Hitach, Ltd 2013 Alrightsreserved. 2

& 11 Hitachi &5 &l

% 14 H



Hitachi X EIATIHS MU ERGERVMH B R flo S8 it L B AT B S A EZ - HATH
SRS R G (08 12) - 655 @ 55E] ~ B ~ PEPES ~ JEE R H AR NSt > T

FHEREIR ~ 20 ~ KE RS D R R B B g ey 7 =K -
1-3. Smart Community Projects (Major Activities) ﬂ,ﬁﬁ?ﬂl&
CHINA [Dalian] U.S.A. [Hawail] SPAIN [Malaga] B
Eco-City i Sl

e i .!.

U.S.A. [New Mexico] > 211 [98 UK [ETI SSH Project]
JAPAN [Okinawa] T

B UK [Greater Mancﬁester]

m Development & Renovation o\
Ll of Smart City(incl. IT) S
aEnergy m MobililyOWater IT

Basic models establish through
small scale demonstrations.

Basic models © Hitachi, Ltd. 2013. All rights reserved 4

12 Hitachi i B4/~ & 7 {ffi &

Hitachi $1 314 [0 K 8T - Beat 7 DU ARIRSEE AR AR Bl T -
(—) FER
1. FEREJREH 245 (Home Energy Management Systems, HEMS)
Ry TEREA A E B A B ET A VSRR IR B B A (A8 13) > PREAZ IS Z
Hh o EREB AR - (EEacfiges ~ BV (FEENRE) » SR - BLIEHER
FEHVRETREH » AN - s R A DUERE @RV D R &R A8t - DU A
FIEENAAUE o HiZ 2B g e th YR IE iR S 4 E R AR (DL

%15 H



2.

Home Energy Management Systems (HEMS)

I

)

Local community

Information system

Extemal coordination

[ Home gateway, power meter

13 HIEREREH A

HEEHEH Z4 (Community Energy Management Systems, CEMS)
FHERETREE 280 (AIE 14 ) B 6 e & By T R R BRIG - B T RS0 TS
ERAVEAVEF BV Ze 4 nI S 2 Fh - SRR — 2P IR D R hRAVERI - FUBECERES
S - IR AERENE L e AR BT

Community Energy Management Systems (CEMS)

- Manage energy supply and demand withina
community
- Monitoring and operation of equipment and

- Efficient energy management forindividual homes,
buildings, and EVs

- Services for individual users
machinery ina community
- Added value services ina community

Community-wide energy management Energy management for individual homes, offices, and EVs, etc.

Planningand actual Realtime monitoringand control
operation of home of in-home equipment

_ Photovoltaic

14 tHERETREH A4t

%16 H



3. FEIMEM AL (Factory energy management systems, FEMS)

BRI AT —EEREHE AL (AE 15) - EREEIE TR AEIRIVFR R TR
PEFIERRE R MM FRARRCA » BRI o AN - BRI AR ~ KE5RE
LRIV ER - FERF RSN Ela EE R o IR AREIRNY [ERF
EVEFAPH A -

Smart Factories (FEMS)

i

: ili @Balance powersupply and demand
.PO\'IerCOIlI)(‘NIng .C.arbontmceabulfty Optirmeoontml of on-site Achiove “baal prductibn and consunption of
(purchased power) .Dlsplay of per"“ne“erw use anery” thiowgh optionm control of on-site eco- power gosoration and
@ Monitoring and contm| of utility plant purckasad power
W— @Trending and reports

i ey @ Coordinationwith plant maintenance l “Weather— ]

afonmton )
Openational

’ opelall)lr phnning Ganosation phint ‘

I‘:._Smm__: 2
|_mformotion |
A Storage batterns

[ Ehctic power | Contwlofsapply 8 Usoof b
T g e

powergenemton

IWnitoring and
oontiol uait "

Load ’

@ Coordination with utilities and production
Just-in-tire enemgy supply achivved thiough demoad formcasting and
optimmoporating phns

Optinmm fssassieat of Prodection
@®0n-site v : opotating phn demond for stiliths 4 bas

(Startep and
eco-powersources. | shutdovin, bads) -
oondtnns

- Wind

- Photowhaic Poforonca | el Bemal A A
- Battors o — valee § { walie  tergentue | ™ Feaction tangeatue
maw

Utility plant
- Heat pungs

maaaRRI

Production plant I

i <> - On-site genaration i
l. ] ! v - Photovolaic power gonesation T:::;:)"
- Chilbr b Emoad '

- Othor
- Boilers

heat

=2 (=] B L&

Use of excess powerfor EV
charging

Powerdistribution and utility plant

15 BHETMEHE R

(=) X
1. EFEREIAS(EV Charging)
BEFEHTCEIL ARG (WE 16) AR e & H ZtEny 5=t - FHEECHEY)
O FREGLURERE RS ZHHSOM - T HERRHILERER - SR EIARR
REFEHV RSN AR - B SE R AR EAAEE RAVEE) > 1A S5
MEET R RE(E R AR 2 E R -
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EV Charging Solutions

£ -I EV charging management solution

e

Power system management
(DSM, DMS, SG simulation)

Interoperation with

external systems

Settlementand various
advertising services, etc.

Fast charger with /
§A support (N:M lypq_)l_,

House / apartment bullding
-39

Standard wall-mounted
homecharger
- o= = i

Gasoline stand /7 \ Large parking facility

bl 3 s

Next-generation standard / fast Shopping center Control system for standard ,/'

chargerwrth SSsuW M T’ - Multiple EVcharger

——

Fast charger control system
linked to kiosk terminal

*Abbreviations
SG: Smart Grid, SA: Service Area

16 EHHESTEIEARER

7RI K 32 3 2.5 (Next-generation Road Transportation Systems)

Hitachi IEAERH# — MBI EHEEEONES - & nI DA R a2 e A = F o IR
RS E AR T A AR » SRR B AR S S A R AT SR - A R

SHEEHCAE B RS AR AR RS ErS R E (HE 17) -

Next-generation Road Transportation Systems

Emergency assistance

Mobile communications Inter modal transportation

17 it VRS ACE Z8t
% 18 H



(

1l

)

KEIR

EERKREEE 24 (Intelligent water system)

BEADKIFEEL 24 (A0lE 18) Eitikaels « Bt S KRdl - MR A
BRI T DA R B (K &R Y /K B B 7 4

Intelligent water system

@ Hazard management and planning solutions
- Contaminant downstream flow simulator
- Long-term water source quality prediction simulator

@ Ozone microbubble water recycling system @ Hazard management and planning solutions

@ CompactMBR+RO system b
@ Ballastwater treatmentsystem e -Flood damage prediction simulation

@ Operation supportsystem for

with reduced impactonthe
@ Membrane bioreactor treatments
@ Immobilized microorganism tre:

@ Duak-screen (coarse andfine) dust.
@ Shovelchainsludge collector - - @ Smartme
: E““W’“"’“"‘“MW“MA Sl @ Water and sewage monitoring and control systems
= Pmmmchmmum e @ Drawingmanagementsystem for water and sewage pipes
> . S @ Water supply assetmanagement system
@ Pump maintenance diagnosis system @ Equipmentmanagementsolution (PDA equipment management)

Intelligent water system concept

18 HEAKFEE AN

JKIRENEC 22478 (Water Distribution Systems)

G (/K ERAE Tt % - RLWVRIRE SRS /K A H B &R - e imic it &
A/ K ERYAIESTE © HREIRIE KR  FURAIE ST B R Y FR SR E M 7Eon]
FHIRIBTHNGESR - FlEmZETE - AR R EIE (408 19) -
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Water Distribution Systems

®Water rights and contracts ®Economics

®Variationin flow rates ®Safety

®Upper and lower limits of reservoir capacity ®Environmental load

Demand (forecast) ariabie op atlo Operation plan
Measurements Plan for rate of taking, purifying,

transporting,and distributing water

@ Coordinationand transfers between
different water distribution systems
>0 )

" BTN
il 3
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(M)  HiEfEs
1. ZE#EE(Cloud Computing)

GRS & R ] SER BB R A (A 20) > TRAECREERAAGIE S R
WZT o AIE] 5oy A A B A i AR S AR ER BLA SR - 38 A DUF B R YR S &

TeHET AN ]Il R (R DL i Hh e A B A BE TR R R B D T 26

Cloud Computing

——

lrresoucesemces Business application Mssnon-cmcal | Smartinfrastructure .,

Hitachi Cloud Computing Solutions platform

Data center

High reliability nvironmentally conscious

B 20 ElmiEE 240
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2. 4EpRfER 2 (Network Solutions)

£ 4\!:

TEREW T - BREE MBS 2 IE ~ TR ~ AR ~ EEE S JELSTE—#E (40
21) > AURIEEATEFINMER] - FEFTARERE AL HEARE » EEN SRS
FEA R AEAIERM: -
Network Solutions
Factory om Home Person
N Network
Server & Server
l, Main Backup ’ ’ ‘
Router Router \\ )
G ';': ® N7
(IPnetwork) )
i
% Disk Uninterruptible PP Disk
network for public
Mainsite infrastructure Backup site

21 GERREITTE
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2-1. Smart/Micro Grid: Configuration in Rokkasho PJ  HITACHI

(Ended July,2012)  Inspire the Next

'PHV : 8 of Toyota Plug-in PHV |

| Storage : Hub-Battery (100Kw), |
, Each Smart Home has |
Home Battery, Home Heat PumpI

.....

......

.......

 Manage supply-demand at the grid level

© Hitachi, Ltd. 2013 Al rights reserved. 8

22 RERE TR EE

2-2. Smart/Micro Grid: Systems in Rokkasho PJ HITACHI

(Ended July, 2012) Inspire the Next

Controlling Supply and Demand balance

Combination of Photovoltaic power generation,
wind power and HUB battery enable experiments
under various energy supply situations.

< Energy demand and supply >

= Hub Batt

Electricity
Demand

Photovoltaic
Solar power

18

24(h)
(*) Assumption for reducing battery capacity.

Not only Hub battery control, but also demand side control (i.e. Heat
Pump turning on and PHV charging on and off) would be the key to
reduce the battery cost (= capacity) .

©Hitachi, Ltd 2013, All rights reserved. 9
23 (e
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SIMEEEFEAIE — KR - HA Hitachi JRSEAEE > HEFRIFE AR EE X
ST - HAAOHK S s AL 70% - EEMAEIRESORIRE Y - Mz @B EE 2 AR
BEN=  B5 7 EiihkatE - ERERHETH 40%H A2 AR EE » W
2030 FERiSERE > HATCEE 21% (Y& 24) -

2-4. Smart/Micro Grid: Challenge in Maui HITACHI

Inspire the Next

Achieving 40% renewable energy in Hawaii by 2030

Hawaii has the highest dependence on oil by far among the 50 states. The ratio of oil-fired
power generation is more than 70%, about six times of Alaska, the second highest state.

Including fuel use in cars and airplanes, Hawaii has relied on fossil fuels for 90% of its
energy consumption. Electricity prices in Hawaii have more than tripled the United States
average price due to soaring crude oil prices. By 2030, the state of Hawaii has set a goal to
produce 40 percent of its electricity demand by renewable energy resources.

RE ratio: 10% g " REratio:21% ‘ N28% 40%
In Maui In Maui ;
\Mnd 1ZOGWh Wind: 158GWh (72MW) Al (Target) “(b'l:'arget)
PV 1OGWh b i PV: 32GWh (27MW) FRN B i et IR I s
Hydro&Biomaw 51GWh Hydro&Biomass: 47GWh (17MW) R e

Source: Hawaii Electric Company and Maui Electric Company

24 E@E}Sb/ \// Etﬁ

©Hitachi, Ltd 2013. All rights reserved. 11

H A Hitachi > 2011 FRH4AE E P Maui /NS R JUMPSmartMaui 5125 (41[E 25) i
PENFCEEREFEARR - FTATA T2 eI - 40 FIERIAER - FARER
HIN 2SR 5 B H T SRR EE IR BB BT > ZR1T Hitachi AR L 7SI RS i A R L
B

(—)  $ETHRERReR

(=) FIRSeiE A s e
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2-5. Smart/Micro Grid: Outline of JUMPSmartMaui HITACHI

Inspire the Next

System Design

i %

In Maui, large scale renewable energy resources
have been introduced. In addition, PV and EV
high penetrations have been expected.

\'I

Issues 5
»Excess Energy
»Influence on frequency JUMPEMArtMaul
= »Influence on distribution line voltage
e i {rvEvo
Six cutting-edge initiatives as solutions -

Maximum Utilization of Renewable Energy

DLC and Advanced Load Shift as Demand Response function
EV charger control and Batteries

Ensure adequate security

Energy control via Autonomous Decentralized System

ICT technologies to improve Quality of Life

DLC: Direct Load Control © Hitachi, Ltd. 2013. All rights reserved 12

25 JUMPSmartMaui 512 & fi# 1 b i

2-6. Smart/Micro Grid: Advanced Load Shift in Maui HITACHI

Inspire the Next

Maximum utilization of Renewable Energy

The conventional load shift technology + r@fj\gg?sideddd
or e

© Hitachi, Ltd. 2013. All rights reserved. 13
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2-7. Smart/Micro Grid: Advanced Load Shift in Maui HITACHI

Inspire the Next

Maximum utilization of Renewable Energy

Excess

Start charging
- ¥ 7

dal=tad 111 1.1
FERNER

The charging is scheduled to start
when the balance would have excess supply

© Hitachi, Ltd. 2013 All rights reserved. 14
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3-1. Smart Mobility: EV growth model in Okinawa HITACHI

Inspire the Next

® Case: EV car rental growth model in the isolated island for tourists

EV car rental
and users

“Issue IC cards

«Billing A

/ _, ol
EV Charge ’ o

= Deploy and pperate 3 (u'hentication

*Billing
S *Monitoring, Logging

Data Center

(Hitachi)

-

©Hitachi, Ltd. 2013. All rights reserved. 19
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3-2. Smart Mobility: EV growth model in Okinawa HITACHI

Inspire the Next

® Installation examples in Okinawa

Okinawa expressway Nakagusuku PA Okinawa expressway Nakagusuku PA

Okinawa Family Mart Onnatancha store Okinawa expressway Igei SA
© Hitachi, Ltd. 2013. Al rights reserved. 20

29 T E K T BRI ]

%26 H



BRERGRA T > FiE
BRAVERENE ~ A ETTEIEAYZE
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3-6. Smart Mobility: Analysing Driving Patterns

I
RSB ENNESSE G ([8 31-32) -

B8 > JRA(EEBIE K e EIhHE R (L - He AR
BREEEE LB LR ARSI HE - 58 77 B OR i
B B R e 8B i B B R A
ST E RS E A

fE L

HITACHI

Inspire the Next

Free run

Driving distance
(range) check

Daily driving distances

Select‘able EV

Replacing fleet with EVs

\ J

Center service

Driving route &
positioning check

Vehicle positioning
information

Locatio‘ehides

Install charging stations in
L optimal locations

Agent

Fleet Group: Each Dept. of the County, hotels, delivery, taxi etc.

Shuttle

Usage check
(time/days of the week)

Analysis of vehicle usage
patterns

Opti e plan

Optimal vehicle
deployment

30 EEEE T

[
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3-7. Smart Mobility: Car Sharing System for Islands ~ HITACHI

Inspire the Nex

Encouraging EV usage with reasonable cost by sharing

-

On business

Guests
/Facultles (ex. University) /mﬁ

Sightseeing Aw .

<. service

Shopping
/Restaural

On

private

Hitachi provides “One-Way" car sharing system
(Users do not need to come back to the same parking) . 25

E/\?‘ \\\ /u\.(l)

3-8. Smart Mobility: Car Sharing System Overview HITACHI

Inspire the Next

Member registration

Publish member ID>
and password

i i Rental applicatiol
Vacancy information PP! User

Parking ‘\\\
Reservatio

Rental Vehicle
Alanm driving out of area
Usage result etc.
Use
| - Remote Vehicle monitoring
~  information
Operation information = (Location Battery information etc)
Vehicle Information 3
Cloud Data Control Center
e = f L A
: Authentification Key ‘
Allow vehicle rental
Maintenance

Control Center Rental Vehicles
© Hitachi, Ltd. 2013. All rights reserved.
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1% AR B PR S A R A s A R B B AR A SR A & (Al 33) > AITRT5E
TR R AE IR - I EATA R IR B N FR oK G B e SV E B - AR
S e AR -
1-5 Combination of Smart/Micro Grid & Smart Mobility HITACHI

Inspire the Next

LI

<RE penetratlon>
- Smart Mobility

Supply
Expensive . VOIamlty
Fossil fuel ! &
' Demand
Increase

R ’
\ 2
mbn =m S Do st
3 X
< D D

A gasoline car

Merit: Dealing with increase in electricity demand
ggﬁe "::“m by intensive distributed generation.

Stable and maximized usage of renewable
energy with combining RE and EV storage.

<EV penetration> © Hitachi, Ltd. 2013, All rights reserved 6
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Utility
Operator

&

Vehicle
Charging
- 0
Smart Grid-Integrated Electric Demand
Meter Charging System Vehicle Management

35 ChargelQ 2B EH TR A4
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