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Installed Capacity at End of 2014 MW(%)

it Coal
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#H 4, Others 2 # Nuclear 26% ¥ 01l
622 3, 325
2% 8%
KB
Energy
438
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# &, LNG
_ 15, 245
)W Wégg Power 1. 683 37%
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Nuclear Power Plants in Taiwan

m Nuclear Power Plants in Talwan

: Capacity

Station Set (MW) Status
15t Jinshan 1 636 Retire in 2018
Nuclear Power .
Plant 2 636 Retire in 2019
2" Kuosheng 1 985 Retire in 2021
Nuclear Power o
Plant 2 985 Retire in 2023
3'd Maanshan 1 951 Retire in 2024
Nuclear Power .
Plant 2 951 Retire in 2024

T
1 1350 6perate in \

4% Lungmen / 2017277
Nuclear Power
Plant 2 1350 \

Operate in
~RQ18777? i

Reference : Taipower

Jinshan Kuosheng
18*Nuclear 2" Nuclear
Power Plant  Power Plant
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(BISFEPHD  (HiRER
B
(B R
Lungmen
3 4™ Nuclear
N Power Plant
%
E=R A
(TR
Maanshan
3'd Nuclear
Power Plant
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http://www.taipower.com.tw/
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Regional Power Congestion

The regional supply capacity and peak load of
northern, middle and southern Taiwan i 2013

Peak load in northern,
middle and southern

Power supply capacity in
northern, middle and southern
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‘Current Status of Taipower and Energy Policy of Taiwan

(1) Current Status of Taipower

a.

b.

C.

d.

Due to an extreme lack of indigenous energy resources, Taiwan relies on imported energy

resources for 98% of its needs.
Fossil fuels play a major role in the energy supply structure, having a tendency of excessive

concentration.
As an isolated power system, Taiwan Power network has not yet been connected to other power

systems.
Under the government’s policy, flat electricity prices have been failing to reasonably reflect the

costs.

(2) Energy Policy of Taiwan

d.

Steadily Reducing Nuclear Dependency
a) No extension to life spans of existing plants, and the decommissioning plan should be launched
as planned.
b) The security of the 4th Nuclear Power Plant must be ensured prior its commercial operation.
Replacing Nuclear with LNG for Base Load
a) LNG total installation capacity is expected to reach 26,532 MW (accounting for 40% of total
capacity of power installations) by 2030.
Promoting Renewable Energy Extensively
a) Under the campaign of “one thousand wind mills” and “one million sunshine roofs”, the
installed capacity of renewable energy is expected to reach 12,502 MW (accounting for 16% of
total power installations) by 2030.

Rz L& TH1EF L

12



TRAELZINA

N P v/’ AL
TRBE BT E RS
FPRGsS R b4 FTHIBRTHT A

7 ] JLZ: ‘?fb‘gg-ggg'
FRAE AT

oM BAIE R RE R R RAERE o

oL AR T IRY R G4 R

BT A EFTV A LR

PRI E T ERE N 4 £ o
>ho4 B SRR R K AL

LT W R A SLEHEE TR B B S AR R
A W4T

o3 2k B 4R MR H 4p = M110V/220V 0 = A= A
220V 2 = jpw R220V/380VEe T i

e ﬁ"t'-‘7 /’9 L}:“F‘ °
i F i $53011.4KV R 228KV Tk s T K
N 4

FER > BRI ER % b~ e

Ravd &+ 8 TH12F 5%

RN
7o

13



A28 B kAL 345kV
AL® B AR

E/S4e % B % T —
345/161kV I REE= 95MW]
|

4
\ |
%\
)
Eﬂ
%
¢
Y
\
e
&
T
5]

ip Ve Y \/\
R 161kV HE B 161kV

I & 6 22K S PIS- = % %

.....................................................................................................................

» v =20M

Q
—_—

RN e <95MW
BOKV 3 3 R ¥+ = R 17 B 69k V
| qgﬁng?ryé SISz &7 47
_____________________________________ e mEEIGS BN 691KV
TV

@ B T T 22kV 11kV  11kV 11kV G/S
P s e A7 /220-110V % /& * = [220- 110V ¥ fed B %R

#EZ22.8kV v .
22kV iﬁg* ¥ < I00KW 5 r 2 S10MW
BRE SR 2 /Tg/gi %+220/110V R@?’r > g 11'2]1(]
8% pwd)

% e
S
— A 0 WU

Y

- Fh %2 sz
5
UL RO

N




frah

BN

69KV
HEG

—
[@)

69KV/11.4KV

FEBRBREEE 2 ZMA

UV (RV—RA) #4
BRI 4B (54 FE2 R B) X FRH o (MRIOIN 110/220V7 SOW 2200)

O LR TS BT PREE -

ON—VRHM KR P GRS o (5 G R IDM 220/I80V#F = )

OV TRMF BRIV 7 B FfF o (KRIDIN 220/380V )

OV—NRM—FEEY " BEE - BERAL - £ 55

Ko WEVENG P S 220VER > Y B P 3380V -

i—e
i—e
i—e

[S—
|Z

o

POV 110/ 220V (1B H)

34 220/ 380V

393V 220V (BiJ7)

o (#BEF K2 ION L20VER = )

R &8 21T,



- O ;a?&s' ?.E:}i[lﬁ'

Rz L& TH1EF L

16



Data network Users

Central Genergting Steg-Up
Station i Tran%vrmer

A A>

Distribution Receivinfi Distribution

Control Center Substation o | | Station Substation Recip
Engine
Distrjoution

Subgtation
- I --

Residential Data

‘oncegtrator Recip J Fuel
Engine cell

oltaiés
# Cogeneration

atteries .ﬂ—

Residential

Commercial

Flywheel

Industrial Commercial

Source: EPRI

Rz L& TH1EF L

17



Ay R

The evolving electrical network

islanding

control

—

power flow

| — ]

voltage

andload | . . current
control limitation

fault

7
1

storage

load |- load load

demand response

bulk storage

Source: Ofgem, UK

independent operation:
m |oad scheduling

m islanding control
m reconnection/auto-synchronization
m demand response
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Southern California Edison AMI5T 3+

Southern California Edison Advanced Meter Initiative — 5 million customers to be
connected to the Smart Grid by Smart Meters in the future

 Enable Energy Smart Customers
» Integrated information from utility
» Payment options (e.g., pre-payment)
» QOutage & service condition
information
» Support rate option innovations

 Manage Distributed Resources
» Economic dispatch of load resources

» Dispatch of load for grid
management

» Intelligent net metering

» Management of distributed energy
resources

o Operational Efficiencies

Field communication links to
distribution

Revenue cycle improvements
Situational data in near real-time

Wholesgale - retail markets
Integration

e Built with the future in mind

Upgradeable WAN/HAN
communications

Leverage open architecture
principles in system design

Future customer service offerings

Rz L& TH1EF L
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Southern California Edisonr # 3+ % (UC Irvine)

//L Billing/Customer service
“® Distribution automation

gy management
ge management

JR g~ . W1 Meter is the interface
N A “Sg ~ | between customer loads and

"""" energy management systems
and the grid Southern California Edison

Sma Hos
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GSM/GPRS
Added green y ‘_ T\E
POWET SOUrces A " L L inane:

High-speed
networked
connections
(TCP/1P)

gPCstomer interaction
with utility (PLC or
. ZigBee)
oF ome area network (HAN),

smart thermostats, smart
appliances and in-home
Source: Xcel Energy Co. control devices

Plug-in hybrid
electric cars

Real-time pricing and |
demand response |

External Storage

Concentrator,
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Power Optimizer (Micro-MPPT)

Rated input DC power: 250 W
Maximum input voltage: 55 V
Maximum input current: 10 A

| Operating output voltage: 5-60 V
Maximum output current: 15 A

v &8 2185 %
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Recommended Maximum DC power: 11 KW
Nominal DC input voltage : 750 V
Maximum input current: 18.5 A

%% E (349380 V /349220 V)
R:vd &+ 8 TP1F %
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IEnergy 2KW = 5 s 7 4= (Micro-Inverter)

I 5TBENBE ol

£ 10 - (178 - 2.230W 2 60 4 cell)
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Micro-Inverter® 7 T BiAC220V

DC Input data

Input power range: 240-265 W
Input voltage range: 25-59 V
Max Input current : 10 A

AC Output Data

Recommended output power: 230 W
Nominal output current: 0.88 A
Nominal voltage range: 211-264 V
Nominal frequency range :59.3-60.5 Hz

v &8 2185 %
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Wind Energy and Power

« Atmospheric pressure differences accelerate and impart kinetic
energy into the air

« Wind energy conversion machines (WEC) convert wind energy
Into electrical or mechanical forms

* How much power can we extract?
. 2
Power — KE _ A mass)_ velocity)
_ time —~timy/

= density x area x velocity

mass
time

3

Power = % (density) x area x (velocity)® = P A2V

e < F TP1EF L
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Wind Power - Example

e Example:
V=10m/s
A=(2m)?=4m?
p =1.2 kg/m?
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Power = % (density) x area x (velocity)® =
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Wind Power — Example, cont.

1.2kg/m*)4m?10m/s)’
2

2

oL

K9-M" _ 5400X0™ .M _ 400N .
S S S S

N-m
S

Betz Limit: 59.3% of the theoretical is the maximum amount
extractable by a wind energy conversion device (WEC)

= 2400

P = 2400 = 2400W | Theoretical Maximum

P.., =0.593(2400W) =1423.2W | Practical Maximum

Fd &< F IP1EF 4
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T A v

Current state-of-the art
[ |

Alta.mont v 66 m, 279 ft
Reglonﬁ_ o~ 50 m, 216 ft
D 10m, 164 ft
To26ft I
0.I5SMW 0.7SMW L5SMW 2.5 MW 3.5 MW 5.0 MW
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S R
Wind Turbine Configurations

Three
Winding
Transformer

Double-fed Induction Generator using Converters

L
+
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Gear —
Box Ca’r(’"\ P:a‘t
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Induction Generator Using Converters
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Wind Turbine Configurations

Gear
Box

Synchronous Generator Using Converters
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Viewing of Nacelle

t Exchanger

Yaw Drive

Sound Proof
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Alpha Vontus «
e Inner Dowsing

4 Operational offshore wind farms
» Offshore wind profects to be built in 2008-2009

Arklow Bank wind farm, Ireland (@ Airtricity)
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FIGURE 1: Offshore wind market development In Europe (1991-2007)

Cumulative installation
Annual installation

Burbo Bank wind farm, UK [ Siemens AG)

Homs Rev wind farm, Denmark

FIGURE 2: Offshore wind development
(Annual and cumulative In MW) 2010-2015

ant
Annual Medium
High 900 41,500

Low 1,083

Cumulative Medium
High 2,628 4,128

1,848 2228 3,228

* For 2009 onwards a low and high estimate had to be developed, so as to
reflect the increasing uncertainty over project delivery in this timescale.

FIGURE 3: Offshore wind development 2006-2020 (Cumulative, GW)
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— |

FIGURE 4: Annual Installatlon 2015-2020

Installation 2015-2020 (GW/year)
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