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Energy Storage:
. K Iun
Energy Storage: Tell Gty &N+ 100KW/60kWh (Lithium iron
. 50kW/1 50kWh (thhlllm Lienchiang ng.r:(ay“ i phosphate )
iron phosphate) t -

Hsinchu City
Hsinchu

Testing Functions: Kinmen County
. ] (S 7 Miaoli
» Centralized Community d County

Energy Storage System

Testing Functions:
« Continuous Islanding
Operation

 Taichung Gity « Seamless Grid-
+ Power Flow Management 4 Connected/lslanding
hanghua
and Control County,  Nantou i
- Hualien Operation
o . . Yuniin Gounty < County
+ Distributed Grid Business Y County - Remote Demand Response
Model Demonstration Pongfu 0 oy Chiyi
Coflinty City County

) i Taitung

Kang;l(u Ng  County

Energy Storage : Energy Storage:
+  100kW/40kWh (Li) - + 30kW/63.3kWh (Lithium iron
County phosphate )

Testing Functions: Testing Functions:
+ Renewable Energy

. + Voltage Dip Compensation
Smoothening

+ Demand Response
+ Grid-Connected/Islanding
Operation
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» Load Leveling and Peak
Shaving
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Scenario 1: | Scenario 2 :

Replacing Installing Transmission Level Energy Storage System
Transmission

Lines Scenatio 2-A Scenatrio 2-B Scenatio 2-C
Year 2031 Year 2021 Year 2024 Year 2031
Demands to be  (To start (Delaying the (Delaying the (Delaying the
satisfied construction  construction for 5 construction for 8 construction for
now) years) years) 15 years)
Energy Capacity 440MVA > 115MW 150MW 300MW
gy ~-ap 778MVA 410MWH 811MWH 1,590MWH

Installation Price ~USD$ 20M ~USD$ 163M ~USD$ 324M ~USD$ 636M

L) sfpres None ~0.56km? ~1.11km? ~4.92km?
Requirement
Energy Lose 0% 259
Rate
Can last » Take Sodium- sulfur battery as example
- elulesier - each unit is about TMW x 6hr
Note over 30

» Discharging time is set at 6 hr for each scenario

years » Average 4,500 cycles can last for about 15 years

o1 AU RER kAR R A R T B T AU R
pAa¢ &3 4 5 “7(Central Research Institute of Electric Power
Industry, CRIEPI) 7™ $1>* s # i X E >R 4 i3 Moy o

LAPFOT T R i ) 5 CRIEPI 587§ % A 3040 T D ) -

%2012 & p ABE 4T R A S Raw PenpT ) FR IR 218 eh

N\

SHR AR

FEBAE#E ) 2 (4oF 19) 0 |7 2015 E2ehE £ e

Z 30GW» 752030 # v 3| p w3 212+ § 1 64GW o domn it o
CRER A RROERET T A R S - LN ¥ 4]

SRR LR B PEE T TN ST AR B &R

TR > TP RS KRNTRE TR o
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Input

Input

Information from
Upper Power System

. Price, DR Information
* PV Suppression

Configuration of Community

'+ Area Structure (Ratio
of Residential and
Commercial Area)

* Amount of PV, BES,
CHP, Water Heater

* Purpose: To minimize
Cost, Energy Loss, etc.

* Method: Autonomous
Operation, Centralized
Operation

B 20 = [Fa %

Community Model

Community Operator \

Cost Minimization;

Operation Plan

€ Voltage

Distribution System Model

Control

1

1
! Price, DR | Inter-
| Information | nnectig

distribution system

>| Demand Simulation

Operation of Customer’s Equipmen|
smart community

Reflect op! ration of

Simulation Output

Community and Customer
* Energy Loss
* Opportunity Loss of PV
Generation
» Cost

Distribution System
+ Line Voltage, Current
* Peak Power, Load Factor
+ Operation of Voltage Control
Equipment (LRT, SVR)

) K
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i

Sl ANV R W I i 1
Mo R AP ARNE R AT
TA)EE A A EBQELF

T

s &

in-

Configuration of
Distributi

+ Distribution Line (Type !
Length, Branch)

* Installation Point of
Communities, DERs,
BESs, CHPs

Control of Distribution
__________ System
"* Voltage Control
Equipment (Tap settin
of LRT, SVR)
* PV Output Control
(Constant power facto
Suppress voltage)

#2 1B

T B (do® 21) -
g .
Community Operator
Smart Community
P N el
L= Cost Minimization using BES S
,'H I N
# e = %
’r BES J#" \\\\ \\
s "l’ \_\ L
’ #' -y A1
i ,{ "\‘.\ '|'.
/ s e Vg < ™ \
: Water !
H PV BES Heater PV BES CHP ;
¥
Commercial Area .
A o
£ A £ -
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Buyer Time Period Electricity Price
Community 8-22 11.82 yen'’kWh
(from upper gnid) 22-8 86 venkWh
HV Customer 8-22 15.39 yen'’kWh
(commercial) 22-8 11.11 yen'’kWh
LV Customer 7-23 28.62 yen'’kWh
(residential) 23-7 11.07 yen'kWh
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Power Flow (kW)
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