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Time Agenda

10:30~11:00 Registration

(Location: Grange Ballroom and Conference Handbook Is Available)

11:00~12:00 Rehearsal
1 representative from each team to rehearse
We will help you with changing the updated presentation material (if any)
and lead you to know how this ceremony will proceed

Luncheon & Session I: Overview of the 2017 ESCI Best Practices Awards Program

12:15~13:00 Luncheon & Overview of the 2017 ESCI Best Practices Awards Program

Mr. Alon Abramson, Project Manager, Penn Institute for Urban Research

Session I1: Award Ceremony

13:00~13:10 Acknowledgement of Juries

(The Jury Members Accept Certificates from Chairs)
13:10~13:20 Winners Announcement

(The Awardees Accept the Trophies from Chairs)
13:20~13:25 Group Photo

(The Awardees with Chairs)

Session I11: Knowledge Sharing

13:25~14:50 Smart Transport
»  Gold- “Smart Park ICT Re-engineering Initiative” by Chinese Taipei
Speaker: Dr. Jason Yi-Bing Lin, Vice Chancellor, University System of
Taiwan

Smart Buildings

»  Gold- “Smart City Shioashiya “Solar-Shima”” by Japan
Speaker: Ms. Sumiyo Muraoka, Leader, Property Development
Business, PanaHome Corporation

=  Silver- “Energy Conservation Virtue at Huachiew Chalermprakiet
University” by Thailand
Speaker:  Dr. Prachak Poomvises, President, Huachiew
Chalermprakiet University

Smart Grids
= Silver- “Penghu Dongjiyu Microgrid Small Power Supply System” by
%2 H




Chinese Taipei
Speaker: Mr. Chun-Der Chang, Chung-Hsin Electric & Machinery
Mfg. Corporation, Special Assistant

Smart Jobs and Consumers

»  Gold- “BCA Back to School Programme: Getting student alumni to be
involved in greening of schools” by Singapore
Speaker: Ms. Sian Ching Ng, Executive Manager, Building and
Construction Authority of Singapore

»  Silver- “Applied Leadership Program for Renewable Energies and
Energy Efficiency in Mexico” by Mexico
Speaker: Mr. Francisco Acuna, Chief Executive Officer, InTrust
Global Investments

Low Carbon Model Towns
» Gold- “Solar Powered City - Tainan Reaches for the Sun” by Chinese
Taipei
Speaker: Tainan City Government

14:50~15:00 Closing Remarks
Dr. Cary Bloyd, Senior International Research Advisor, Pacific Northwest
National Laboratory, the United States
Dr. Fei-Yu Kuo, Director-General, National Development Council,
Chinese Taipei
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PAST & PRESENT

» PAST

— Limited Solution: Diesel Generator
as SMALL POWER SUPPLY SYSTEM

— Pollution in Noise, Air, High Opex

» PRESENT

— Goal: clean energy for the nature
— natural resources optimized
— fuel consumption reduced

— operating cost reduced
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OVERVIEW

» Chung-Hsin Electric & Machinery Mfg. Corp. (CHEM) & the project

~ CHFM completed the grid connection project of Dongjiyu's 85kWp photovoltaic and D.G systems
— Communication Interface: Direct RS-185 for Phase | Monitoring System and Phase Il Smart u-MEMS,
Wireless Communication for Auto Meter Reader on DC and AC Panel and Power SCADA.

| Measureable Meter AOCALION vt Uutor Bloimadr it B0OMetwr |
s
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MOTIVATION & OBJECTIVES

Problems/Issues to Address Overall Project Objectives Significance and Relevance to

Chinese Taipei

Renewable intermittency To perform impact assessment of | Assisted in Penghu County
assessment and control on a micro- | intermittent energy sources on the | Government enhancement

grid quality of electricity supply from a | solutions for bettering grid’s
micro-grid standpoint and specific | tolerance and capacity for
measures for improvement increased intermittent generation
sources through the use of grid-tie
energy storage

Emerging microgrid component Dongjiyu hybridized system and The project team lead in
and algorithmic technologies (e.g. | component performances, developing an internationally

energy storage technologies) conditions and their associated verified microgrid solution that is
performances and their associated | deployment configurations by suited for Chinese Taipei and Asia
deployment configurations collecting year-long operational countries, and effectively lift up
field-data Chinese Taipei’s strategic
positioning in the global energy
industry development
2 e ———
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APPROACH & METHODOLOGY

7 Use of lead acid batteries - higher availability & technols cost effective

» Smart ES solution - To improve controlling for fuel efficiency on inverters and batteries

SNaaASY

Battery with BMS Smart Invertar with EMS

[ Remot SCADA |- —J

Flowchart of the Smart ES
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PENETRATION RATE

» Penetration rate of solar power increased from 17% up to 40%,
» Battery capacity increased from 60kWh to 180 kWh

Before improvement

After improvement

RERE A B 60 S e N2 180 &
BE > =y PV B2 E %R B
92.8%:- H ¥Af PV Y& HLEHE
T HESEEA RS ZE 40% -

FUTURE UPGRADES

» Hybrid ES solution - characterized by the combined fast response of lithium battery and long
stable power supply of methanol fuel cells,

» Improves the overall supply stability and power quality issues (i.e, arising from high renewable
energy penetration).
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MULTIPLE OPERATING AREA

» Microgrid is a localized grouping of electricity sources and loads that are operated and connected
to the traditional centralized electric grid. Disconnecting and functioning autonomously are also
possible for different physical and/or economic conditions.

7 It provides the solution for emergency power supplying with flexibility between islanded mode
and grid-tied mode.

» Control and protection are big challenges in this type of network configuration, which is generally
treated as a hierarchical control.
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Ministry of Trade
and Industry

Universities, Polytechnics,

* _ > A
ED B A STAR Hospltals
Biomedical Science &
(BMRC) Engineering (SERC)

Aw 1 3% - | l l | l |
& Clinical Sciences & ICES IMRE || IHPC DSI IME I2R SIMTech NMC
Sciences Technology

Chemicals & Materials Computing Memory Electronics  Infocomm  Manufacturing Metrology
| Engineering
Biomedical Rls : i z
i Cobeotii EPGC l:gf:z‘er@;)n:zgal Power Grid Centre is a

ICES

A*STAR
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Management Team
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Dr. Keith Carpenter
Executive Director (ICES)
Main Number: 6796-7360

¥ =
Dr. Kong Xin Mr. Alex Chong
Scientist 11 Manager
Email: kong xin@epgc.a-star.edu.sg Email: alex chong@epgc.a-star.edu.sg
Office Number: 6796-7376 Office Number: 6796-7378
[ |
o Research Team
Assc. Prof, Ashwin M. Khambadkone
Principal Scientist |
Email: ashwinmk@epgc.a-star.edu.sg
Office Number: 6796-7386
| |
Ms. Serene Lau
Programme Secretary Support Team
Email: serene lau@epgc.a-star.edu.sg
Office Number: 6796-7380

[E14 ~ EPGC 4HA 2R 1w 1E]

Experimental
Power Grid Centre

Bl15 - 23 EPGC 15T
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Organization Chart of INER
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Advisory Commitios i Nuclear Regubatary Technoiogy Support Cantee

Ocupatioost Safety and Heakh Cormmitiss Markeling Centar
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%whwh""

Amount of employees: apx 1500
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Profile of INER

@ Pro. 173 Persons

m Persans

1 Persans {1

18 Persans (3.2

36 Persons.

Administration and Safety 54,935k 56
Management and Operation 6,768K
R&D Projects 29,745K 3
Technology Promotion and Service 6,236K
Total 97,714K

=
] @ tioser
! @ vocstonl scnoot
| ] @ Bacholor
5, Reseorchsum

6.25%
6.93%
0.44%
6.38%
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INER Microgrid

» The first microgrid test field in Tahwan
* Accepts the commands from Taipower Feeder Dispatch Center to perform demand
e by OpenaDR or il

( Pt ot Comma
Coupling (PCC)

* Generation and Energy Storage

* Other Components

System Configuration

* Renewable Energy

= Wind Turbine (150 KW & 25 kW 8 3 kW)
* PV {40 KW PV & 91.5 KW HCPY)

* Microturbine (65 kW x 3)
* Battery Storage system {2401 kwh

* Static Switch

= Power filter

2 I 4EAFT
f%'f';ﬁ%%ﬁ%iﬂjiﬂ’ﬂ
ZEREEES S -

(1) Power System Technolo; EY
- Microgrid Stability Analysis

e

 Software Tools
LPSCAD
2.CYME/PSAF
LNEPIAN
A.Marlab

* System Analysis
1. System Planning
2. Madelling

5. power fow

< fault Current

5. impact Analysis
f.Scenarios Design

(1) Power System Technology
- Power Quality Analysis

* Power quality analysis
* Harmonic modeling of microgrid
component
* Harmonic pnwer flow and unbalance
analysis

* Power quality improvement

* Active/passive power filter analysis & design

(1) Power SvsPtem Technology
r

* Protection coordination analysis

* Artificial fault testing

ion an ion

*  Fault current calculation & -
parameter selection and design -
lor protection decision-making
algorithm : T

* Action analysis for (NFE & OC % L
Relay) =

i

armtia]
i

P

Nessursment ol feult current

5‘%% s AT
BEEMIT K
He B f£ES
% Z}EE’\JEE@%\ :
1‘”&75; ﬁh%ﬁ*%
T~ PR fpaR
TIGHE TS -

(2) Power Electronics Technology

- Smooth Switching Inverter

» Smooll swilching capability wilhin one cycle
¥ Toio seamiesslranlersialegiesare develope:

(2) Power Electronics Technology
- Static Switch
* Actlve Islanding detectlon o
* AFD, slip-mode (SMS) bl Tz sz
* Voltage-Pulse Perturbation, = b
Voltage Correlation
* Activefreactive power preorat 1
perturbation
+ sandia frequency shifting a0y
+ Impendence, Current injection
et .
Time ey
sz ot
sz
e 2
ettt )|

current ion strategy
predictive transfer voltage control strategy

Gridenmeced
made

Smaath Switching Invertarissi)

tsbarding
macs

B JE T
BE  AFRERHRE -
B/ FET]
Tﬁﬂﬁj SRS
el [ B AT
Z%’?B J=' [HRER
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(2) Power Electronics Technology
- Multi-Level Bi-directional Inverter for Battery Energy Storage System

* Hard swapping function for BIMS (Battery Management System}
= Independent Control for battery voltage balance

* Multilevel topology with higher output ripple frequency

* Realfreactive power compensation for microgrid

R —
Curreat

| oia =
volose
-
cartene

i
Insert one battery module
16

Remaove one battery module

(3) Intelligent control and EMS
- Energy Management System

* The functions of EMS are as follows:

* Monitoring and Control Platform
* Generation Prediction

* Demand Response with OpenaDi
+ islanding Operation Test

* Ev Charge Scheduling Management  * Load Shedding Control

e Rsaeieg ATrmsens)

Monitoring and Control Platform

(3) Intelligent control and EMS
- Generation Prediction

(3) Intelligent control and EMS
- EV Charge Scheduling Management

The 1V charge scheduling management by cansidering
© 1V's parking time

* Renewahle energy forecast

» Feeder load forccast

(3) Intelligent control and EMS
- Demand Response with OpenADR

* The demand response system using OpenADR protacol is established in INER microgrid
* Distribute real time electricity price and utility power demand to terminal device via VTN
(Virtual Top Node) and VEN (virtual End Node}

Office Quilding with Demand fzzporse Control
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the Water

* Energy Management System
Generation Prediction

1aad Prediction

Monitoring and Control
Energy Dispatch

PV Curtailment Minimization
Unbalance Compensation
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iGrid: Intelligent Grid iDERS: Intelligent DERS

Intelligent and decentralised power Intelligent control and management of

distribution networks Distributed Energy Resources (DERS),
e.g.renewables

iEuse: Intelligent Energy use
Smart and interactive energy utilisation

[&17 ~ EPGC K e s i\ I RT3

#5 ~ EPGC BB 4G4 IS

B EE Rtk
» Mono-crystalline 20 kWp
& BE BE #R * Poly-crystalline 20 kWp
* Amorphous 20 kWp

* Diesel generator unit 1 | 250 kVA
PRI R 1% =X * Diesel generator unit 2 | 125 kVA
. * Diesel generator unit 3 | 50 KVA
HERM | . Micro Turbine 100 KVA
* Lead-acid batteries 110 kWh
e « Lithium-ion batteries | 40 KWh
fef HE 5% » Ultra-capacitors unit 1 | 90 kW

» Ultra-capacitors unit 2 | 60 kW

T F2 = * Load bank 1 R:62 kW, L:100 kvar, C:95 kvar
TEA * Load bank 2 R:375 kW, L:400 kvar, C:285 kvar
I=Ea% s » Load bank 3 R:190 kW

* Power grid 90 kW
T H5E 25 » Wind turbine 10 kW

e PV emulator 50 kwW
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Singapore Utility Grid Power Grid Emulator (PGE) Wind Turbine Emulator Programmable Load Banks

ﬁra

ot |l
s
'.ﬁ i

. a
oy

Diesel Gensets Battery and Ultra-Capacitor Bank Solar PV

Transformer
1 MVA
Main Utility [-CD—T——Power Supply———— l -----
Grid y
Power Grid || Wind Turbine PV Programm-

Transformer Emulator Emulator Emulator| | able Load
2.5MVA
gﬂz é SPAW KA Impedance
Bus C Emulator
Diesel I [ Future !
Generator | Asset |

— — —

DETS Bus, 3P4W, 2KA

Indoor DETS Area
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Loop Configured Grid 25 v ICES A*¢

Exporting To Grid :
Hy_PCe
0,450 MW
0,235 Mvar
Q 0,563 MVA
MG_Lv PCC

%2”4; rrqw uﬂzﬁ]}gn::\'
0,125 My . iy
BUS‘A 0.209 MV: BUS‘C 0.257 MUA
30008, 0.415kY 30074, 0,415V

Uk Experimental Powe

0,007 MW 0,003 MW
0,034 Muar SO By a S~
0120 M 0,080 My 0,000 My D0 MIA ' 0.040 w0120 w9 0.060 MW
Eigﬁ Rﬂ%r 0-'?30 o 0-020 Mvar g, e Q030 Mrar 0-09?;4"3' WC_"ZUf_' 'Jzar 0,000 Mrar
25e! d-LdD 10 ammal Ereraton = ne
Gereratar Létl:raoe LC?E.ld Benks Diessl %%{orarge Ernualtor %‘:ﬁjgg&
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S N % s /
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0.07S MUF 5070 My 0000 Myar 0,180 Myar

Solr Py ICES Criler

Ceisel Gif:f
Gererator Emulator Load
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ax 1% - HIE Alex Chong 77 95 - £¢5/j EPGC HER = > 411E 20 Aok - & Alex
Chong #/r » EPGC R K E B N &K% H(EDB) e A EH F
(EMA) ~ Bz 3 (R (NEA) ~ BT B (jte) R A B & EWR (> €& 1L IMW
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550 B PRl Y B & A H AR 40 (8 21 BTk - EPGC E 7% 2013 4 8 H 81 WEnergy
Global Inc. % ZF & EfT#k > W 2016 FEYEFFHREE AL /74 600 &
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t HY B 2 B -
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E20 ~ 23] EPGC HR=HIP

Global Markets

New First
Prot
Concepts fatotype Adoption

Scale Up for
Research & :>Experimental ~_ “Live” Global Markets
Development Test-bed = Test-bed
Intelligent Energy Islanded Grids Zero Energy Building

Distributed Systems
Pulau Ubin Test-bed  Electric Vehicle Test Bedding
Experimental Power

Grid Center Pulau Semakau Eco-Park  Punggol Eco-Precinct

Clean Tech Park

Partner Agencies: .
Intelligent Energy System

]E ]DIB //{ ﬁ ‘ grwi::::mm Pilot project E
NERGY
/{ : X ICES

A*STAR

[E21 ~ EPGC Z%fE R &
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(F9) ABB 37 il 73~ Bl 2 7

fiL#% Microgrid Knowledge T & » 7 L L% A S AYBY H 544% Nina
Mahmoudian 77 48 fit 9 2 BB - TE 6 4 (7 OB 48 R 28 A WU 85 DU B 1%
A 1 S0 T LA 1 88 5 DL AR R LR S P B 4 - LY ABB B
ENHETEAHLOESS BEF NS A TR TR EE A TESD
(L2 205 L 0L 7 1100 i 26 I8 2 7 ABB 37 M1 49 45 = + DLR 80 B B 4 30
E L A 2 R AT & T -

ABB Ry IKE N EH BT HISAEERE BN TE R &I
BT REE RO T KSR AN I L e R BEEAYZE
BiEAT 2K 100 ZEER > #A IS HALE T - ABBH N AF £ EZAYER
RifgtE P TN NNBEMRATE  GEs N LEdls  ER
M B R M AR A 2 BR Y AR % B RS S B LR P KRR = 4 & M &
onan 8 o [E R B D E G B E AT R AN ER > T AN ER
EWMEEYELBNIE  RKEAEBREER  BEFASEEZNNG - A2
37 B ABB T % 73 & S SE % U3 Florence Tan /NHBERF - /87 A = %
PR e S N SR TR BRE B S WEEEA N & - B
HEMEFMRGREMEESE ML AEENE NI (E 22 - 23) -
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[&23 ~ Florence Tan 571 ABB i 73/ 5] T 2E H B b3 A EBHYIE

Florence fijull ABB J& tH 5 55 — &l i A (2 il g5 AR FE il s8N T > I H
¥ P SR AY R R &L 40 BRI R - BAF NYIUE T 5 B A B E
#2815 ¢ B A M (more useful) ~ B HE B (smarter) ~ 5 gE %9 A % i {F (more
collaborative) ~ & 5 jA #2 J7% (easer) o

G E A M 7| > Es AN RE S0 s BE O SUA T Y T AF > A0 AE S EES B
AT E e HBEEE TAF - o0 & 58 H A m Ay TAF > e A0 3 55 IR &
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58 L B e 1 U (B - S0 AR B 07 RN OHI =5 A [ 65 (3 9% 3 B R U PR B 1~ 2R LA
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EMEFEE TEMEER G 28 8bemE EENRE TR -
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[&24 - IRB 360 Flexpicker ZIf#52 A F-55%
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[&26 ~ FA7C RobotStudio Az HEZEHzs
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