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Never Ever

Getting Back

A Theagreementsetsout a global action planto put the world on track to avoid
dangerousclimate changeby limiting globalwarmingto well below 21 C Lo
A TheParisdimate ChangeAgreemententered into force on 4" Nov. 2016

Content Content
A The target of keeping the rise in temperature is A The developed countries will continue
below 2 Cand shouldaim for 1.5 C, to support climate action to reduce

Longterm | 4 .. : . : .

Goal A Emissions shouldeakas soon as possible and emissions and build resilience to
the countries will aim to achieve carbon climate change impacts in developing
neutrality in the second half of the century. Support countries.
A In 2018, Parties will collectivelgke stock of A De‘_’e'oPe‘?' countrle_s intend to co_n_tlnu
S2 dzy (i N& § areduclions, and thed vipdat their existing collective goal tmobilise
their NDCs or submit new ones by 2020. Usb éOﬂ_bllllor_} per year by 202(nd
| A After 2020, aNJB 3 dzf | NStodk@keéawil fake extend this until 2025.
Review : . ) : : :

Mechanism place every five years starting in 2023 to review| Decides on the continuation of the
aspects of Agreement implementation, including Mechanism | Warsaw International Mechanism for Los
mitigation, adaptation, finance and support. for Loss and| and Damage associated wittlimate

A Parties will thersubmit new NDCs every five Damage | Change Impactsfollowing the review in
years informed by these Glob&8tocktakes 2016;
el — . Ry
NW dUnitedNationsFCCC/CP/2015/L.9 (2015) '- = g"g%{- %Eﬁ%%h
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The GlobalbbevelopmentiofRkRenewable &pergy

At2 SOSNE AYyOSailz2 NXBhalfof thel Rogahr@Kivstlied = A Y
capacities went to renewable energiRenewable energy has become a mainstream
energy.

A Due to the strong carbon reduction policies in international community, it is
projected that, from 2015 ta2040, 60% of the electricity investment will directly
link to the renewable energyThe leading countries will be China, the EU, the US
and India Renewable energy will continuously take the dominant position.

START 2004 2013 2014

g INVESTMENT
New investment (annua 1)
inr ble d fuel billion USD 45 232 270
Renewable power capacity
I, not including hydro) GW, 83 560 657
Renewable power capacity awW 800 1,578 1,712
(total, Including hydro)
B Hydropower capacit: y (total, ) GW 715 1,018 1,055
gas wer capaci GW 93
£ Bio-power generation TWh 227 396 433
[8) Geothermal power capacity GW 89 121 12.8
Solar PV capacity (total ) GW 2.6 138 177
nnnnnnnnnnnn g solar thermal power (total) GW ¢ 4.4
Wind power capacity (total) GW 48 319 370
HEAT
Solar hot water capacity (total) GWin 86 373 406
TRANSPORT
£ Ethanol production (annual) billion litres 28.5 878 94

A04 205 206 2007 208 2000 00 01 X2 013 04 208 2005 2005 2007 2008 200 200 01 12 2013 014 2004 205 2006 207 2008 200 200 M 012 013 014 [ Biodiesel production (annual ) 29.7

& % AR IR

Taiwan Institute of Economic Research

PNBIEIEFS Source: 2015 world energy outlook,IEA , REN21 2015



The Global Energy TransitioaOngoing

A Due to thecarbon reduction policiegagerly adopted among
International communities, together with the trend that tlteecline of
costs in renewable energymainly Solar PV and Wind Powég global
energy transition is ongoing

A Toincrease the share of renewable energy, each country expects the
reinforcement of the application amormiemand side management
renewable energystorage and smart gridas well as establishes the
regional systenof smartenergy management
and supply.

ALUOU Aa SOSNE O2 dpoindi@tieza
necessary technology of the energy transition i
both pragmatically and economicallyto reach
final goal.

. . y = E 4 BERALE
Source GouChung ChiYenhawChen, Thé&ole of Smart Grid to Constructing Green Energy Supply Sysi@mven, TIER, 2017 =

B &= Taiwan Institute of Economic Research



Il. Taiwan'stenergy Supphnanad Cenrent
Status of GHGReduction

fséfaﬁm%%

llllllllllllllllllllllllllllllll



T oI

W R TR A A S W

"""""" Bmart Grid tndustry Association

Current Power System In Talwan

Plant 2(197)

Fire Power Plant in |

Linkou(90+240) e A Largecentralizedpower system

I
Guoguang Fire Changsheng Fire
Power (48) Power (90)

] @%%;9; Laatio™ ™ | A Source of powerthermal(natural gascoal, oil),
(87+351) I~ l.:.f Nuclear Power Plant 4270)

— ‘p'"; - nuclear power, hydro, renewableenergy
[Towmre ] /‘r g j A Power pumped and stored during nepeak hours
L

Power(9) 4 Natural gasbased power generation to support
/5‘*“ | Heping Fire Powe{130) |

o ) power consumption during peak hours
A

Park Fire Powe(160)

Ty ‘ A Centralizedoad, growing demand for electricity on a
Power (180 /‘ Mintan — n | Xibao Water Powe(7) | .
‘Q Vi x yearly basis

/ fas
Senba Fire Power -
08 Xikou Water
s Power (1
L4

Nuclear Power Plant

Fire Power Plant

Water Power Plant Year 2005 2010 2014 2020 (F) | 2025 (F)

Ultra-high voltage transformer
station

Primary station Load durlng peak
Ultra-high voltage transmission hou rs (MW)

line

Ly
kf
Xingda Fire Power ~="4;
423 ;
,
Southern Taiwan \
Fire Power(111 ¥
il
Dalin Fire Power
240 _

e @ > H o

30,943 33,023 34,821 37,377 39,529

— Primary transmission line

[ | Independent power supplier SOUFCGQOO5 -~ 201Energy StatIStICS

\

L/
\ Ratio of source of generated power:
Nuclear Power Fire power(79%), nuclear power(17.5%), renewable energy(3.5%) = -
Plant 3(190 = é‘ ;g ?_‘{ ;ﬁ‘ Eﬂ’ % %
Taiw

u =
-
BE2a = an Institute of Economic Research
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Installed Capacity and?owerGeneration Mixin Taiwan

Power supply in Taiwanis mainly supported by fire power plants, amongwhich coalired power plants
arethe majority. Powergeneratedby coalfired power plantsin 2015accountedfor 44.58% of the overall
power supply,followed by 31.38%from gasfired power plantsthen 14.13%from nuclearpower plants.

Gross Capacity | Power generated| Power generation
2015 installe_:d factor by Ta_lil_Dower cost of TaiPower
capacity (%) (200 million kwWh (NT$ kWh)
(GW) of electricity
CoatFired PowerPlant 16.8 88.87 1,150.16 1.21
GasFiredPowerPlant 16.13 46 809.56 3.18
Oil PowerPlant 3.7 24 120.74 4.03
Nuclear Power Plant 5.1 94 364.71 1.15
PV 0.8 12 8.76 9.44
Wind power 0.6 32 15.25 2.50
Hydroelectric
Renewabl power_@ncludlng 4.7 24 1.70
e energy| routine and 78.62
pumping/storage)
Biomass 0.1 22 --
Waste 0.6 55 3.57 --
Total 48.7 -- 2,580 1.95

Source2015 Energy Statistics, Bureau of Enefgynistryof Economidffairs,sorted out by the Taiwan Institute of
Economic Research

Ratios of different types of power supply
in Taiwan in2015

Wind Hydraulic Biomass,
Power, (including__0.14%
0.59%___convention

Waste,

e 4L
ﬂ

E&#W

wan Institute of Economic Resear ch
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National EnergyoBemandrdrends indhetkuture

TaiwarQBnergy consumption can lokvided into seversectoss, which are energy sectoown use

industnal, transportation,agricultumal,servicesresidentialand non-energy consuming sector. 2014 the

CHAGl yQa
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% MW

50,00C
20.429.4 45,00C

A
iIndustnal accounted for37.73%andbecame the primary consumptiosector Followedby the
transportation secto(11.63%)the servicessector (10.92% and the residential sector (10.78%)
ALU Aa SauAYFUSR uUuKIFUU
guality in the future as well as thealue upgrade othe industry
Department Contents
A ltis estimated that the annual energy demand will grow 0.81% on average
between 2013 and 2030.
Industial A For the steel industry, electricity consumption accounts for a majority while 1
the petrochemical industry, natural gas grows the most quickly the
electronic, electrical, and mechanical (EEM) industries, on the other hand,
primary consumption of energy comes from electricity.
A Itis estimated thathe annual energy demand wilfow 1.54%pon average
Transportation between2013 and 2030
P A The demand for automobile gasoline is the biggest wihigegrowth in the
demand for electricity is the fastest. Railway electrification is the trend.
A Itis estimated thathe annual energy demand will grow 0.85% on average for 5
Residentiatnd | - household and 1.8%%0n average for business betwe2013~2030
: A The demand for electricity is the hugeshile the growth in natural gas is the
services : . : :
fastest, demonstrating the generally improved economic growth and quality
family life.
NW dy vn

40,00C
35,00C
30,00C
25,00C
: .- . 20,00C
Taiwan's Percentage of Electricity consumption
15,00C
Peak Load
10,00C
--------- f} (Taiwan's Percentage of Electricity consumption)
5,000
......... h (Peak Load)
0
1994 1996 1998 2000 2002 2004 2006 2008 2010 2012
- :
w = 48 EHRATE
B &= Taiwan Institute of Economic Research
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Taiwan Energygaving -and Carbon ‘Reduction Goals and Current Strategie:

A In June 2015the Legislative Yuan approved tHe&Greenhouse Gas Reduction and Management Act” stipulating that
greenhouse gasmission hado drop below 50% of th005level by 2050.

A Most nuclear power units that are currently operating were built in th#970sand the 1980s.Their decommissioning will peak
between 2020and 2030.0nce they are decommissioned, both safety and environmental

impacts will be major challenges. As such, it is necessary to prepare for a rainy day. g o 0 o o et e required

A Itis worth discussing how to make up for the electricity supply gap caused by to apply additional reductionproposals
decommissioning of the nuclear power units. unit:_million tons
Current proposals at the Bureau and . .
i . o Reductionoutcome in 2020
160,000 t ( 2023 Decommissioning of ) 2026 450,000 s TSy
2019Decommissioning 1 L Nuclear Power Plant 2 402’896 | . fici
i of Nuclear Power —eo=o=0=¢- 400,000 ncrease in energy efficiency
140,000 Plantl ey == by 2.0%each year 761
120,000 - 350,000 =+ pomestic Energy
. 1 . Extended use of natural gas 16.0
100,000 I i : - 300,000 Consumption
' A - = 250 000 (lOOOKLOE) Promotion of renewable energy 5.2
i r - i ,
80,000 - 200o— gozs Lecommissioning of Commissioning of Nuclear Power
2000 257,056 | 261,549 | Nuclear Power Plant 3 ] - 200,000 Plant 4 and decommssioningof=- [~ = = = = I = = 267
60,00 Nuclear Power Plant 1
0219,091 : - 150,000 | 5 ;
i 83 million tons need to be reduced by 2020 and 164 ncreased power generation
40,000 T million tons need to be reduced by 2025. L 100,000 == Amount of CO2 efficiency 28
: Emission (Kiloton) _
20,000 - - 50,000 Forest carbon sink 1.0
i
Actual data I Forecast Purchase of external carbon credit 320
= T T T T T T T II T T T T T T T T T T T T T T T T T T T T T T (gap) .
& F L & O & > 0 & O > © D D
Q" LY O \) N N N N N VR 2 A
I S S S ST S S S S S S R S S S Gap 12
(Simulated by the Taiwan Institute of Economic Research) Simulated with a GDP growth rate of 3%, taking into account the possibility that nuclear power plants will be
decommissioned and that all the additional power will come from burning of coal in the future and not considering major investments that are ongoing or might be abolished Total 163

because of their controversial nature in the country. The addition of two furnaces from Dragon Steel, for example, will increase 5,250 thousand tons of EO2 emissions by
2012and 2015, respectively, while the addition of Kuokuang Petrochemical will bring the CO2 emissions up by 12,000 thousand tons each year.

R - .
Source: "Nationally Appropriate Mitigation ActionsPresidential Office Keynote Report", Environmental Protection Administrati&xecutive Yuan, May 12010;calculated and N~ o« &L ¢ 7L
sorted out by the Taiwan Institute of Economic Research o ==

Taiwan Institute of Economic Research



Nuclear Power Plants imaiwan

The installed capacitepf Taipower's three nuclearpower plants is 5,144 MW (10.61% of
total installed capacity) and the electricity generation 422,389G\Wh(16.3% of total power
generation) in 2014

: Capacity
NPP Unit (MW) Status
1st Jinshan Nuclear 1 636 Decommission in 2018
Power Plant 2 636 Becommissionin2619-
2ond Kuosheng 1 085 Desommissicn-in2021-
Nuclear Power Plant| 2 985 Decommission in 2023
3d Maanshan 1 951 Decommission in 2024
Nuclear Power Plant| 2 951 Decommission in 2024
4" LungmenNuclear | 1 0 Mot é
Power Plant 2 Susp a

Sourcab Taipowerwww.taipower.com.tw

TPC Real Time Information

Jinshan Kuosheng
1stNuclear Power 2"9Nuclear Power
Plant Plant

Lungmen($8 billion))
& 4t NuclearPower
- Plant
« A mothballed
A 3 years, $100
b million
Maanshan A 700 staffs
34 Nuclear Power
Plant

== 4B5GEHRMLK
a te of mic Research

aiwan Institute of Econo


http://www.taipower.com.tw/
http://www.taipower.com.tw/content/new_info/new_info_in.aspx?LinkID=30
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A The analysis on national energy supply in 2011 shows thaten thezero-nuclear energy supply, there will be a

power gapof 16.7%. Byear 2030 the energyconsumption will grow 1% on average annually, whiafl
create the energy shortagef 185TWh.

A The options to make up the energy shortage could DeEnergysaving, 2) Exploitation of renewable enerds),

Increase LN@sage (Implementatiorof the CCS technology).
The power shortage in

GWh 2030 is 185TWh, which
450,000 is 73.5% of the energy
400 000 sup_plied in 201%
: PIIITIII I TSI %
1
350,000 : |
|
|
300,000 : Power Gap i
I I
250,000 Nucleard 16.7% | : :
__________ NN i A P A F L FEFF LT L
200,000 Gasth 25.85%
150,000 Oilh 3.27%
100,000
Coaldh 49.48%
50,000
0 Renewable Energgb4.7%
2011 2030

| 3 N
) _ _ | m = 8B ERARLK
SOUI’CGb M E 1001 . H b Y 6 Y 2012 1@ Organ'zed by TIER - — Taiwan Institute of Economic researc h
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Cunrent StatusoofTaipowerand EnergyPolicyfofalaiwan

(1) Current Status ofaipower

a. Dueto anextremelackof indigenousenergyresources,Taiwanrelies on imported energyresourcesfor 98% of its
needs

b. Fossiffuelsplayamajor role in the energysupplystructure,havinga tendencyof excessiveoncentration

c. Asanisolatedpower system TaiwanPowernetwork hasnot yet beenconnectedto other power systems

d. Underthed 2 @S NJY/ polRy/fiat @lactricity priceshavebeenfailingto reasonablyreflect the costs

(2) Energy Policy of Taiwan
a. SteadilyReducingNuclearDependency
a) No extensionto life spansof existingplants,andthe decommissioninglanshouldbe launchedasplanned
b) Thesecurityof the 4th NuclearPowerPlantmustbe ensuredprior its commercialoperation
b. ReplacingNuclearwith LNGfor Basel.oad
a) LNGtotal installationcapacityis expectedto reach26,532 MW (accountingfor 40% of total capacityof power
installations)oy 2030
c. PromotingRenewableEnergyExtensively
a) Underthe campaignof & 2 yhBusandwind Y A f andigé2 ynéllion sunshineN2 2 théiidsialled capacityof
renewableenergyis expectedto reach28,500 MW (accountingfor 50% of total power installations) by 2025
(2025installationcapacity 20 GWabout more than 1 GWeachyear,Wind installation2025capacity4.2 GW)

== EBGHAATK

-= Taiwan Institute of Economic Researc h
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2025Energy Policy Target

A To reach the balance among energy security, environmental sustainability and greer
economyY while constructing an energy demand and supply system with security,
stability, efficiency, and tidiness as well as initiating the value of sustainability in ord
to go towards to nuclear free homeland by 2025.

A The policy goal of nuclear free homeladogl 2025 that the energy miwill be 30% by
coal, 50% by gas and 20% by renewables.

A
2025

Solar PV Wind Other greenenery

25(TWH  14(TWH 12.5(TWH
(1TWH10 <)

=2 6% i R B
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Flwan Smart Grid Industry Association

The Goal of Renewable Energylicy

A Strategic DirectionsToachieve nucleaffree homeland and greenhouse gas reduction targets, thev

government willincrease the installation of the renewable energy, especiablarphotovoltaic energyand
offshorewind power. Additionally, it will accelerate the deployment of themart gridand the AMI.

A Objectives: Tgromote solar PV 20GW (roof 3GW / ground type 17GWi))d power 4.2GW (onshore 1.2GV

offshore 3GW) till 2025 renewable energy will achieve 53.1% of generation capacity, 18.5% of the total
generatingcapacity. And 8 million livelihood users build link to smart grid and smart meters.

2015 2020 2025
Installed Capacity Power Installed Capacity Power Installed Capacity power

(MW) Generation (MW) Generation (MW) Generation

(200GWhH (100GWH (100GWH
PV 842 11 8776 110 20000 250
OnshoreWind 647 16 1200 29 1200 29
Offshore Wind 0 0 520 19 3000 111
Geothermal 0 0 150 10 200 13
Biomass 741 54 768 56 813 59
Hydro 2089 46 2100 47 2150 48
Hydrogen 0 0 22.5 2 60 5
Ocean 0 0 0 0 0 0
Total 4319 127 13537 273 27423 515

= ETEEARLK

DataSourcelNew energy policy, New Frontier Foundation, Marci2D15.



The PV Promote Situation in Taiwan

Bureauofd Y SNH & Q& t + LINE B¥padc@nylatiietaNdgiyia 2030Abathow 1o
find out sufficient area for PV installationthe power grid connect capabilityand theregulation
ISsues such aghe electricity act,renewable energy act will be the challenge of this poli&V 2

years projectwill install 1.5 GW before 2018.

1200 The PV Promote Situation in Taiwan
1100

1000 _ _
mmm annual installed capacity (MWp)

—e—accumulative installed capacity (MWp)

800

600
223

400

200

0

2010 2011 2012 2013 2014 2015

600

500

400

300

200

100

NT$/kWh

PV Feedn Tariff upper bound

/

F

F
== Roof Top (1 kW ~ 10 kW) == Roof Top (10 kW ~ 100 kW)
=0—Roof Top (100 kW ~ 500 kW) =—@— Roof Top (more than 500 kW)

== Ground Mounted (more thant 1 kW)

2012 2012 2013 2013 2014 2014 2015 2015 2016 2016
Phase | Phasell Phase| Phase |l Phase| Phasell Phase| Phase |l Phase| Phase Il

'=*€@#W%%

=
- Ta stitute of £
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Promotion Goal and Strategy in Taiwan Offshore Wind Powe

fONYO0S3IY hFFAK2NBE 6AYR Tl N¥a | NB®ffsbodeiDenionskafion ¥ NP
Incentive Progrard 42 RSSLI aSI Misadidevglgpmedtimodellgradrallyi i NA O

Offshore Demonstration Incentive Program
Goal
~ National Project Private Project
Taipower/ SENERG TGC Formosa | Wind Power
2016 A 5MW * 2 (demo turbines) A 4MW * 2 (demo turbines) A 4MW * 2 (demo turbines) ~
A Water depth: 1526 m A Water depth: 2045 m A Water depth: 1535 m s TR
A Distance to shore: ® km A Distance to shore: 82 km A Distance to shore: % km w_y;mu S
‘ ettt ,, *“f:‘?“ ' _ |
............................................................................................................................................. "‘,i; - :‘em““u‘
. ﬁ ALY ‘ e /
Taipower/ SENERG TGC Formosa | Wind Power| " g " # "%
2020 0.52GW 108110 MW(18:30 units) AMW * 28 units AMW *30 units |7 o WG e e
(demonstration wind farm) (demonstration wind farm) (demonstration wind farm) et g e 4 ’_r (
; ) ; T T
2025 3GW S A - ' _‘
- nma"nﬁ Aaine % 5
Developing & 8 MW demonstration turbines will be operated .
2030 4GW planning commercially at the end of this year. _——

= B £ R LR T
Data SourceTaiwan Institute of Economic Research (TIER), Research Division 1. -é R S ? i

Taiwan Institute of Economic Research
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Progress of Offshore Demonstration Wind Farm Met Mast

Domestic offshore wind
farm developersave
completed the Met Mast
respectively in 2015and
continue to measure the
meteorological data and

establish the - |
. Met Mast in Fuhai Met Mast in Formosa  Met Mast in Taipower
meteOrC)log ical database. Offshore wind farm  Offshore wind farm Offshore wind farm

: Distance| Depth Capacity | Support
(W) | Vessel | "9SS

Fuhai Offshore CSBC Met Mast hgs beer
(TGC) Fangyuan 8~12 20~45 30 120 Huadian completed inAug
Changhua 1001 2015.
Formosa Offshore Domestic Met Mast h_as beer
Chunan 2~6 15~35 32 128 Patform completed in Aug
S Miaoli Barge 2015
) Location of Taiwan Offshore Demonstration Wind
Offshore Hong'Yu Met Mast has beer Farms
1Eeeisie Fangyuan 5~8 15~25 22~36 108 No.1 completedin Nov

Changhua 2015.
ﬁ@&#ﬁ%%

wan Institute of Economic Research

Data Source: National Energy ProgfBimase HOffshore Wind Power and Marine Energy Focus Center



Demonstration Wind Turbines b$wancor

Swancomhas installed two demonstration wind turbines in OctoR26e1.6.

22th. February 201 first offshore wind turbinestartedto operate and feed
the power into the grid.

A Thistwo are the first case on offshore wind energyTaiwanand Asia.

A
A

= £ EBERATK



AMI ,Demand Biddingk Aggregator Mechanism

LY HamnE GKS 9ESOQOdziA@S  dzZry 6S3ly GKS a!alL tN
KAIK @2t 0F3S 1talL aeadasya yR mnZnnn t2¢ @2t 0l
consumption.Taipowerwill start the installation of 20G@housands low voltage AMin 2017, 800
thousandsin 2018, by 2020 finish 1 Millionky 20243 Million, low voltage AM installation.

Due to the tight power supply, in order to lower the peak load and ensure the reliability of power supp
TaipowerK I & A Y (i NIDBdazodBid®lingSKhémax Ay al &% Hnmp® ¢KS G
g2t G 3S dzASNR ¢6K2Qa O2y iGN} OG OIF LI OAG & A apowen n a
usage, which are government agencies, commercial buildings, —

hypermarkets and etclaipowerasked the participants to save ! = %
powerover 50kWor above each hour, and will have an a
incentive ofNTD$10 per kWh

the peak

&£
ey
=
©
Confract power level 5
(o]
S)

e &
R e &
1

Electrical
Demand

DR Server

III P

ISO/TSO e — Time
In 2017, Taipowerintroduce theAggregatorMechanismfor ehLELLLLE b :

peak load clippingEach year, it could provide 200MW POWET fwin automatea or

usage reductiorior 100 hoursduring the peak hours and

: :
increase 0.5%f Percent Operating Reserve. OAutomated saltrotancain Emorgoncy

0 WASEDA University
Sourceb Hideo Ishii, WASEDA University, 2015

= 2 EBERAT

1
1
m Time
4

Sourceb Bureau of Energy, Ministry of Economic AffaifaipowerCompany, 2015.05 -é ;



Amendment to Electricity Act

A Amendments to the Electricity Agbassectheir third and final
reading in thdegislatureon 11" Jan 2017

A The ElectricityAct have been held up f&0 years and their passage
marks asignificant milestoneA y ¢ A g Yy Qa4 gR&DISE 2 L
energy sources

A Set a goal tonake Taiwan nucleafree by
2025

A Prioritize the development of green energy =
with an eye to expanding renewable energy. .0 ' |
and creating ajreen, ecefriendly country. '

Source: Legislaturgassesamendments to reform energy markeand fund longterm care, Exective Yuan, 201701- 1f = 6 ’5 ‘&3@5*? =3



Amendment to Electricity Act New Power Industry Sector

. Transmission & :
Generation o Retall
distribution
A Non-Utility (2) A Utility (5)
A Unclear and 2MW Hydro A One Public Company)(5
limited to Public, others A Concurrently running PublicRetail Renewable
open private investment Public Retail business by Retail
allowance A Utility (2 A Nonutility(2
ili onrutili
Traditional Renewable ~ y () - y(2)
. : A Take over the A trade only
Generation Generation
power supply Renewable
A Only selpower A sellpower to responsibility(4y  Energy(2
to PublicRetall customerby
or Transmission  wheeling or direct
& distribution power supply(45)
NW vy e@s =5 EBERRAILM



Amendment to Electricity AcgPowerIndustry Sector

First step : Second step

S — Electricity Industry Regulator|.... e .
|
. Existed Traditional ! :
Genera’uor» Renewable Energy Generation I‘}Iew Instqll Generation
: _ , 1 (includeTaipowerand IPR
(open) (includeTaipowerand IPP) I
; \Aiheelin(% O (:)e I/I 1 Oen Oen Mhee"n1 OC‘ )
W /b W b W A W R : W MJb t
| | " 1 \zv\
Transmissigy .. e . I
2 Distributi% Transmissior& Distribution (Taipowel) | no
[ a
v o) ; } N — .
i . . I =
Retall Green Energy Public Retail : i
(open green emmgy Retail Taipower ' :
. : (Taipower) : Retall
generation and : 1
: - — I ;
retail) .| N%rcontrolLdTariff A pricing by electricity L:.- Controlléd Tariff LN ;ancontrolled Tar/ij‘f”’v
Custome s i AN
(open access ) Customer (openaccess) T Retail Obligation |
S ererererer————————————————————————————————————— A Carbon intensity control . 4
1o WontoY X 1Y C m A Reservecapacity
2, a Y K Wy 2| Wy Q y " Am Y, U | = £ TERAATH



Renewable Generation Self-Generator

Traditional Generation

™~ /N~ _ i\

S T G e — D - W - T S — - St - —

—— i —— - ——

Tariff under
control

Self-usage by

Tariff without control
e " wheeling

roez g teases s A, —

!,_.,,.ﬁ.:,_...!.,__._,.. - : B
: Grid 1.1 Renewable
| (Auxiliary, 1 . Electricity, Retail
i Service) PR
_____________________________________________ i
| Cusiomer o
| : Tariff 'without
—> supply directly or €= control -

by wheeling
. = R SoRp L

nstitute of £



The New BusinesShance forGreen Energy
under Amendment of Electricity Act 2017

A Current Green Energy Busine®enewable Energy Development Act)

A Renewableself-generatorsell electricity toTaipowerwith Feedin Tariff

A New Green Energy BusineSsenario(Electricity Act2017)

1. Renewable GeneratioBompany could sell electriciwith bilateral contact
and supply directly or byheelingto green energy end user. (large scale
renewable power plant)

2. Renewabldseneratorcould selkelectricity togreen energy retail company
(smallscalerenewable generator)

3. Renewable GeneratioGompany and End User could invest & install renewable
generation equipmentogetherandsupply directly or by wheeling end user
himself.
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V. The SmartGridechnology
Developmentin Taiwan

(4-1) The Overview of Smart Grid Technologyleawan
(4-2) The Micro Gird Technology DevelopmentTiaiwan
(4-3) The Virtual Power Plant Technolo@evelopmentin Taiwan
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(4-1) TheOverview of Smartrid Technology In Taiwan

29 = £ EBERRTHK



T oI

W R TR A A S W

'''''' Bmart Grid tndustry Association

National Energy PrograrPhase II:
Smart Grid Focus Center Project Framework (2014~ 2018)

———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

' A Smart Energy network and energy saving CDistribution Power Control Technology EGrid-connected High Power Conver
" control Technology development deygioprrli?t i
_ _ GAdvanced Widearea Measu i
Equipment and systergx_‘_ 5;32:2terge'\::;cmg”d EEelEs System (WAMSand control technology
i development &= - P e i
§ FEV charging station  H Transmission System Power Quality
manager strategy improvement and wheeling technology ;
i development

| Smart Grid and AMI -
Standard Development

Technology

i —= JSmart Gird Industry
i Commercialization

Development Project

L Integrated Applications of Demand

. Demonstration LA T KPenghu Smart Grid Demon Site /1.t 77~ Response, Distributed Generator, and Energy

i S Construction (I (I EAA Storage System :
. S s |

; Implementation P M Taiwan Power Company Smart Grid Installation & International Market ;
R 2 W &0k 5 o B
Sourceb FaaJeng Lin, NERIBmart Grid and Advanced Metering Infrastructure General Proj&t®ST 1068113-F008-002- l- = v "g @-Qﬁ‘ Eﬂ' % %
mmmm. 'a@iwan Institute of Economic Research



Smart Grid Demonstration Sites ilaiwan &QOverseas

A Lead by Smart Grid Focus Center of Phase | and Il of the National Erogngym andMinistry of Economic
' TFIFANBRQ 5S@St 2 LIYSY (Cothmuniaiios TeEhdologgightestitNivdusirys uhiyersityy F
and academy have either set or involved/arious smargrid demonstration sites in Taiwan anderseas.

A Aforementioneddemonstration sites cahe dividedinto 3 categories which arg) Smart Metering and User
Energy Managemenbystems, 2) Smaitransmission and Distribution and Micro Griglstems3) Virtual
Power Plantintegration Systems

A There are 11 demonstration sites Bmart Metering and User Energy Manageme ==« es . s & au ves
Systemsthose can be further divided into (L) Smart Metering and Energy 2016 ; f\\
Managementand (1-2) Energy Saving Managemergach with 6 and 5 sites b s e
respectively. in Taiwan

A There are 19 demonstration sites mart Transmission and Distribution and
Micro GridSystemsthose can be further divided into (1) Advanced Transmissio
and Distributionand (22) Micro Grid, each with 5 and 14 sites respectively.

A There are 10 demonstration sites Mirtual Power Plant IntegratiorBystemsthose i

can also be further divided into 3) Demand Managemenand (32) Green = ‘%_.,._.: 4.
Energy Generation and Demand Integratiomach with 4 and 6 sites respectively. «_ = “: " _
Sourceb FaaJeng Lin, Yenhaw CHENEPII, 2016 ThRevelopment of SmasGrid Industryand Technology iffaiwan '_E & "g ¢ »ﬁ« % B
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Flwan Smart Grid Industry Association

1) Smart Metering and User Energy Managem@&ystems

SHEMS ®@® ;M o

e

B
(1-1)

| 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
' SmartMetering and N e (e |
| J & @ |
1 C7 LY I el LES L S !
. Energy Management : il _ — i
1 Demonstration ofSmartMeter TatungUniversity Smart Grid Tatung Smart Home Energy NCKUWsmart HomgBuilding) 1
: Readingn a Metropolitan Setting Control Center andmartHome Management System Energy Management System |
| in Min-Shen Community i aipei DemoRoom |
1 1
| - |
: ? S000 TH AW :
: L e !
1 o vt [ETTEN 1
! I"l.‘l.::\.«lh ,ol:nmn snhanchemetiusand 1
1 AC O 400t !
! AL SCADA Magekon o F

! re—ll I - [‘H’— E
| A o J’; a‘; - |
1 e 3 AT P )y 7 %-_:‘ Socseay e sevcEy = (TR TN HTSAwWN 001 KWN - E a 1
| RenjlaanngngCommumty Smart Meter DeltaAmericas Headquarters Convenience Store Energy Hypermarket Energy Conservation Optimizir)g Control System
: System and Home Energy Management¢ SmartEV Charging Station with Energy Conservation Management System Management System For A HigkTech Plantce X
| System Demonstration Arel Tainan Management for Workplace Parking Water System )

___________________________________________________________________________________________________________________________________

( }

l :

i !

: 1

: (1-2) i

. .

| EnergySavin ' _

| gys 9 i Sourceb FaaJeng Lin, Yenhaw CHEN ,
! Management Sen Pump Parabt Svem. ¢ _.( >l B ' NEPII, 2016 THaevelopment of Smart
: Wastewater TreatmenPlant Power Equipment ITRIZhongxingDistrict Smart Building | Grid Industr)andTechnoIogy iImaiwan

| Monitoring And Energy ConservatidanagementSystem Energy Conservation Demonstration Area | - o
e l = n?g‘&.'ﬁ‘l;ﬁ%%
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2) Smart Transmission and Distribution and Micro G&glstems

EEXAW EREN sean RS
(2-1) B 7 X
Advanced i'}n seas -m II?!\ L
Transmission and 20 7 &
Distribution T
ZhongfengDistribution Substation Advanced Distribution Automation
Transformer: RemotdRealtime Demo System
Monitoring System (TaiPowerShulinTPRI Lap

- i .
g , N J N L
” / £ S0

Penghu Smart Grid ZhongfengDistribution Substation TheApplication of Information, Communication, and
DemonstrationSystem Transformer: Remot&Realtime Prediction Technologies on the Developmenttbie Extrahigh
(CimeiTownship, Penghyu Monitoring System Voltage Transmission Lines Safety Monitoring System
\ /

________________________________________________________________________________________________________________

e L e
Sourceb FaaJeng Lin, Yenhaw CHENEPII, 2016 THeevelopment of Smakrid Industryand Technology imaiwan :é b ‘\’g ‘ﬁ'{" “ﬁ\ Eﬁ % %
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Flwan Smart Grid Industry Association

2) Smart Transmission and Distribution and Micro Giglstems

P e e e e e e e e e e e e e e e e e T e e e e e e e T e e e e e e e

(2-2)
Micro Grid

System e ——————
INER Autonomous HundreklW Smart MicroGrid Demonstration YulonMotors Micro-grid and PenghuDongjiyuMicrogrid Small
level Microgrid Demonstration Zonein LinbianTownship, Electric Vehicle Demonstration Site Power Supply System
System PingtungCounty
s w anm ann
AR R AR

anee - AzeNvaE

— — —

— — —

) =) 23

) ) () ) o ) () ) ()
mena) Frwwa (om)Cores o (v ) (oo Come \(wwe )

FumeiFarm Agricultural Greenhouse Smart Disaster Preventive Micro Grid CHEMsmart AQ DC Hybrid NTHUHighpower OffshoreMicro GridSystem
Microgrid Demonstration System Systemin Wulai District Micro- Grid Demonstration System GridconnectedConverter in Taipinglsland
Development

EZE

Bl o ke S0
Siegle dived pmer peseration arit S0AW

583
L1 1]

e

—Pourer line e Sigpnal cord

OffshoreMicro GridSystem Independent Photovoltaic and NCCU SmalbC Power System  Independently Complementary Windnd Independent Photovoltaiand

\
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

' in Dongshdsland Pumping System iMyanmar Educational Demonstration House SolarMicro GridSystemin CzectRepublic  Atmospheric Water Generator iDubai ,
R g RPN pr ge - §
Sourceb FaaJeng Lin, Yenhaw CHENEPII, 2016 THeevelopment of Smaigrid Industryand Technology iMaiwan .= "g ‘f’"# Eﬁ % %
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3) Virtual Power Plant Integration System

High-Voltage Rollout Low-Voltage Rollout

Inil.hw\ nau |¢xmmlna liation

(3-1)

- e e e e e = ey

Demand ® Wil
Management T— S
g . s EI w1
Demonstration ofVirtual Power  Trial Automated Demand Response  NCUSmart Meter Reading &

Plant Application inNew Taipei City project for Airconditioning Demand Response System .
'/ ________________________________________________________________________________________________________________________________ \‘
1 1
1 1
1 1
1 1
1 1
: (3-2) :
1 . !
. Green Energy Generation i
I -
. and Demand Integration A I b i
: SmartBuilding Energy Management Collaborative Virtual Power Plant DongkengSmart Grid !
: Systemfor Integrated Distributed Energy Resources Demonstration between Finland andaiwan Demonstration Project I
X (DER- TaipeiCity XingLongPublic Housingirea 1 :
| |
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
! SunshineSiaolinVillage Community Electricity Controlnetinternational Inc. Micregrid with Rooftop Integrated Distributed Energy Resource Management !
" Storage System Demonstration Siite Kaohsiung Solar Photovoltaic and Energy Storage Application System System¢ TaipowerResearch InstituteShulinDistrict ,'

: . . &
Sourceb FaaJeng Lin, Yenhaw CHENEPII, 2016 THeevelopment of Smakrid Industryand Technology imaiwan . £ @ ’g £ ‘# Eﬁ % %
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(4-2) The MicroGird Technology Developmenh Taiwan
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2000~-2009

1990~1999

1980~1989

1970-1979

Frequency of Extreme Typhoon Rainfall
The Leading 30 extreme Typhoevents over Taiwan: 1970 ~2009

14 extreme Typhoon events

6 extreme Typhoon events

6 extreme Typhoon events

4 extreme
Typhoon events

0.2 0.4 0.6

0.8
Freq.(1/year)

1

1.2

1.4

1.6




Institute of Nuclear Energy Resear&hicrogrid

A The establishment of an autonomousigontrolled microgriddemonstration system,

and completion of seamless, stable switchingmfcrogridbetween gridconnected
and islanding operating modes.

~ . _ _ 1. Reduce EV charging grid connection imgact
A INER are developing Microgr

_ 2. Improve the renewable energy usage efficiency
& EV Integration Technology " 3 vehicle to Grid (V2G) for Load Shifting

» ;":’,"g" TestFel Al = o oemsoos 65KWMT  150kW WT

Source: Institute of Nuclear Energy Research for 21st APEC Automotive Dialogue

stitute of £



T oI

W R TR A A S W

"""""" Bmart Grid tndustry Association

Energy Storage System Castd Domestic Energy Storage Market Trends

A
High | Combination of wind power generatiofintegration of renewable energy
. P g g
Voltage Combination of photovoltaic power generatiordistribution quality maintenance
Low | ‘ :
remote island application of microgrids/outlying and power supply bottlenecks
Emergencybackup .
onremoteisland& Community e
User end The user ophotovoltaic Seltconsumption/ quality maintenance
m $940/kWh 0~$1000/kWh If the EV Marketgrows up continuously, the battery price will reduce 50% each 5 years.
| ! ! H
Storage of = | | In 2018 the price of |
energy i~z | i flow batteriesof US !
Svst 3 ~$430/kWh $400~660/kWh 1 P :
ystem : ~ 1 ViZnEnergy Systems|
& | 50~4 W i ,
cost ) ' H i
___TeslaPowerwall $350/kWh " " =
2015
Development
conditions |
The high cost of Demand and 2021~2030 . The amount of renewable energy generation accountbso of
diesel power user groups o . national power generatioiTaipower30%)
: Mature power distribution service . ; .
generation on Mature mechanism , Offshore wind capacity targ&iGW solar photovoltaic targe20
remote islands mechanisms GW
Note:The energy storage system does not include storage systems besides pumped hydro and compressed air e L 4% S ER 2F
(Source Marchment Hill Consulting Analysis, 202ecutive Yuan Bureau of Energgnart grid master pla2012/10; Executive Yuan Bureau of Ene@¥14Energy and Industrial Technology White Pap@t5; 2015 hree [« ] (‘g - 4 Jﬁ‘ ﬂ’ 7L %

"=
regeneration policies Taiwan Institute of Economic Res@4xbh) B &= Taiwan Institute of Economic Research
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Demonstration of Microgrid Remote Islands

Microgrid could be divided into two modes grid-connectedand standalong In Taiwan, grid-connectedmicrogrid is appliedto remote
islands for example,Tai-PingIsland,Dong-Keng Community,Kinmen County,andDong-Ji Island,Pengh@ountyStandalongmicrogrid
is otherwiseappliedmainly in urbanandrural areasfor example the public housingin Taipei City andSiaolinVillage No.2, respectively
Thefunctionof microgidsin remoteislandsareto increasehe penetratiorof renewableenergyandlower costof powersupply

If our new governments planningto enhancethe use of renewableenergy,microgridswith energystoragesystemwill thenbe given
multiple characteristicen theseareassuchasrenewableenergy,powerloads,backuppowerandevencooperateavith the powergrid.

: — e Smart Energy Storage Systenn Microgrid in Dong-Ji
- [iemogie [ EEFINg e A DongkengCommunity, Kinmen County § Island,PenghuCounty

With 45.9kWp solar
PV system, 3 kW wind SS88 :
turbine, 5 kW fuel cell, P m———— s
and 140 kWh Sl

secondary battery I
energy storage system =

Smart Energy Storage Systeernngkeng
Community could generate 200 kWh per day, and
provide to 16 households. This is a demonstration
site of how to stabilize the power supply in
communities by using renewable energy, energy
storage system, and load management.

>

™ >

|
DongJi Island has existing diesel |
generatiorsolarPV systemandenergy |
storagesystem, but was unableto be !
connectedtogether It is expectedto !
connect these equipment using the !
microgrid and energy managementI
system,andto enhancehe quality and :
stability of power supply in Dongji |
Island ,

With a 40kWp solar PV system and a 612
kKWh energy storage system, tinérogridin
Taiping Island could be integrated with the
existing 12kWp solar PV system and 4
diesel generators. It is estimated that the
microgridcould generate around 190
thousands kWh per year.

-_—e o e e e e o o O O EE EE e oy,
s o o o o O O O S e e e e .
- o e o e S S e O e e .y,
oom Em Em Em o o S S O o e o oy,

- e e e e e e = =

= e o
Source: Tatung Company, National CheBigan Institute of Science and Technolo@iiungHsin Electric & Machinery Mfg. CorplLtd., organized by TIER ) (’g g ’ﬁ“;ﬂ' %
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Demonstration of Microgrid - Rural and Urban Areas

A Standalong microgrids are appliedto rural and urbanareas,we alreadyhave relateddemonstratiorsites suchas
GuangtsaWetlandin PingtungCounty,SiaolinVillage No.2 in KaohsiungCity, andPublicHousingin TaipeiCity.

A While in mainislandof Taiwan,the functionof microgridsis to providebackuppowerwhenin emergency

Microgrid in Guangtsai Smart Energy Storage Green Microgrid for Public
4 \\etland, Pingtung County B N T Electric Faclilities in Taipei City =

nnnnnnn

@ s

FHm i 4
WR(DCU) |

P !
- WEEnEE |1 s
T T

: WEEREAREEFEEAL

The concept of thimicrogridis to integrate solar Ply
system, diesel generator, and energy storage systel
into a mix power supply system. When in emergenc
the building could maintain its power supply by !
activating the energy storage system and diesel |
generator, therefore increasing the stability of powe

—-_—a - - - e e .
- o . o o o . .y,

based on renewable energy, mainly from 78
kW solar PV and 10 kW wind power L Energy Storage Systeim
generation system, along with energy storagé e

system and modern smart energy managemént SiaolinVillage No.2,

I

I

|

I

|

|

: The power supply iGGuangtsaiVetland is
I

|

I

|

I system. By using these systems, it is expeatéd KaohsiungCity in April, 2016.
|

|

|

- . . S S S S S e e e e e s .y,

1
I
I
I
[
I
I
[
I
NCSISI has established a Smant
I
I
[
I
I
[
I

tsigng\ﬁrgz::;%n Zr:]%gle(%e; to?l;zﬂwer : | Istﬁtg?npﬁfi?ntocieprr(n);nuor:teaitsse supply in it. Other than that, tmaicrogrid could alsol
0 . . . .

s , ’ ’ soothing congestion problem by dispatching power

, sufficiencyin power supply. /'  and further, to overseas. J cong P y disp g POwe

, \ supply to nearby loads.
- = RS B R ERS
Source: Tatung Company, National Chifslgan Institute of Science and Technoldepof. HongTzer, Yang, organized by TIER "= 5 E @%‘Eﬁ % %
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Current Status of Promoting Microgrid in Overseas

The microgrid industryin Taiwan hasalreadypromotethe systemto rural areasoverseasfor example the
microgridin rural areasn Myanmar,establishingoy TatungCompanyandthe microgrid systemof Fu-Mei
Farmin Chongmingdslandin China,establishingpy ChungHsin Electric& MachineryMfg. Corp. Ltd.

P Vlicrogrid in Myanmar-Rural Area S Chung Hsin Electric &

Machlnery Mfg. Corp Ltd

s ‘.“ \-V'QV_ o 't'
R e

ViRl WS y
2 rEia A =nEy v B 2" W

The green house landscaping of Fu-Mei farm has
establisheda microgrid system, including 50 kW solar
energy,50 kW two-way intelligent inverter and 150 kWh

energystoragesystem The farm could maintainthe quality

of powersupplyby installing the energystoragesystemand

the energymanagemensystem The microgrid is expected
to becompletedattheendof 2016

Myanmar, have installed microgrids including 10 kW solar PV
systemand 6 kW pumping system The microgrid is used to
integratedthe energystoragesystem,dieselgeneratorwind turbine,
to monitor and control the whole system, providing drinking and
irrigation water If thereis any extrapowergenerationjt could also
be consumedby home appliances Since there were no power
infrastructuredefore,the microgrid hasalreadyimprovedthe health
.. andliving conditionsgreatlyin theseareas

e I S S S S S S S e D B S B e e .y,
- . S . S S S S S S e e e e e .y,
O I I I I I D B B B S B B B B .
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ThaYet-Pin and PeTaw-Gon rural areas near Naypyidaw :
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|
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|
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Source: Tatung Company, ChuHgin Electric & Machinery Mfg. CorpLtd., organized by TIER



Microgrid in DongJi Island Penghu County

A The annual sunshine condition DbngJi island is abou,181 hours and is very suitable for PV.
A 2011 January, 85kW PV with battery system was installed adighster prevention systenThis system
was improved to connect PV, battery and diesel generation in 2015.
This system coulde switched between gritie or isolated modeNormally, the grid will be operated in
grid-tie mode. The existed diesel generator will be the base load power source. The combination with |
& battery system could increase the renewable energy usage rate and reduce the fuel cost.
A If the gird fall, by the switch of ATS(automatic transfer switches gystem piagram (SourceCHEM Co. )
PV & battery system will become thackup power of

)

-~

BRI RN A R AR

Marine National ParlHeadquarters E”’*“L:ﬁ"‘“*‘“

A DongJiMicrogridincludes200 kW diesel generatoand e s T s
Smart Energy Management System(SEMS), 90kW inver&d | .. @ sme 37 il me  No o poE

_ kWh leadacid battery g g ”& \ﬁﬂ

A During daytime, SEMS will adjust the inverter according to the | | 3 | o \_
PV generation and battery condition to meet the load. During . Y T | G"me
the nighttime, SEMS will adjust the output of inverter and supply* o e
power to the grid DongJiMicrogridsystem couldievise the | L s Bt .
energy sourceand reduce the usage & transports of fuel g 4; %M%P}t



¢CKS ¢t/ Qa Chranmlhity backGiVigragra

A Usually, typhoon will cause serious disaster in remote community located in mountain area. |
to road interruption caused by extreme rainf@llipowercan not accurate the power supply
recovery process.

A Fu Shan Villagexperienced no power supply for 17 days last year.

A So, the first village backupicrogridwas set up by Taiwan power company in January 2017 in
Wulai, Fu Shan Elementary School .

A Thismicrogridsystem could be operated in isolated mode at least 2 weeks.
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(4-3) The VirtuaPower PlantTechnology Development
In Taiwan
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Motivation for DevelopingVirtual Power Plants

A Difficult to increas large power plants capacity nuclear power, firepowetargeland-based wind powerendless
protest& opposition.

A Increasing numbers of powerongested areasit is uneasy to add or change transmission and distribution lines
and substations, while electricity demand increases year by year, the power sgheiguling islifficult andthe
economic losses caused by power instability are difficult to estimate

A Change in power usage structurthe percent of power used by production users has decreased and the percent
of power used by consumers has increased, power supply congestion areas are mostly in densely populated
metropolitan areas

A Reward smaliscale renewable energysmaliscale solar energy and wind turbine grid power generation has
increased, but the lack of a scheduling mechanism affects the quality of the power supply grid

A Highvalued new energy and energy saving industriéstegratedemand response and photovoltaic, wind, energy
storage, fuel cell equipment industry and transform them into a high vatlieeed power supply service system

Theabove problems are not unique to Taiwan, but Taiwan's people, industrial restructuring, and policy
encouragement has accelerated the occurreriogernational response has been to developittual power plant
solutions" which are based on communication technology, and the construction includes four elements:
transmission and distribution network intelligence, user terminal decentralized energy management system,
automatic demand response systems, and user demand mark8isce Taiwan has the foundation of the ICT
industry, it has development advantages compared to other competing countries.

_ | . U, = = ‘a( *i"&b'ﬁn.ﬁ;t
Source Energy National Science and Technology Progr&mart grid and advanced meter reading projd&C 10:3113P-008-010 S
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The Structure of VPP Energy Supply Service Technolog

[ Coalfired, oil power plants ]_ Smart transmission technology developmer —»‘ E(l)lvryepred hydroelectric } g
( Conventional Hydro W
St < L Power

Smart grids are the backbone of virtual powgfants, througha combination of
[ Natural Gas Power Plan} ‘ distributed power generation equipment, energy storage devices, demand
management technology and powerline communication network systems, the most
effective or the best use of the environment is achieved during construction of
regional energy to enhance the efficiency and reliability of power system degrees.

EleCtriCity and communications Twoway exchmge of electric power .
networksystemsintegratlon Illllhlei\llvl()lrllllllllllllllllllllllllllllllllll Vlrtualpowerplant nEw,

A 4

—t

]

[ Nuclear Power PlanJ

Advanced Smart Distribution Syste —[ Cogeneration
Development

| —[ Wind power

Smart user energy management system

‘ ‘ ‘ _[ Solar power generatior] % %z

New energy technology

-Jjﬁ

" Energy storagsystems
Jj—lj,ﬁ (including electricvehicleg

Energysaving Onssite Production
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