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Part 1.
Energy Situation in Taiwan
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Energy Situation in Talwan (1/7)
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Energy Situation in Talwan (2/7)

U098% of Ta I w amem\ysconsumption are imported.
U Fossil energy accounts for nearly 90% of energy supply.

Total Energy Supply Domestic Energy Consumption
(by Energy Form) from 2000-2016 (by Sector) from 2000-2016
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SourceU Taiwan Energy Monthly Statistics, 2017.
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Energy Situation in Talwan (3/7)

U In 2016, the share of nuclear power was decreased.
U Industry sector is the primary consumer of electricity.

Electricity Supply Domestic Electricity Consumption
(by Fuel) from 2000-2016 (by Sector) from 2000-2016
300,000 300,000
GWh (GWh)
250,000 250,000
® Renewable
Energy
200,000 ® Nuclear Power 200,000
® LNG-Fired
150,000 150,000
m Oil-Fired
100,000 = Coal-Fired 100,000 /\/S_(;R/gs/_/
= Hydro Power
50,000 50,000 Residential
- Agricultural 0 hshortation
0 ‘ ‘ ~ Energy Sector Own Use
2001 2006 2011 2016

2000 2002 2004 2006 2008 2010 2012 2014 2016
SourceU Taiwan Energy Monthly Statistics, 2017.

Copyright 2017 ITRI 6



Industrial Technology

Energy Situation in Talwan (4/7)

U The energy Intensities in all sectors are continuously
Improving from 2001 to 2016.

U From 2001 to 2016, the improvement of energy intensity in

Industrial sector (46%) Is better than that in Taiwan (37%).

Trend of Energy Intensity —
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o
[EY
N

o
[E=Y

o
o
=

o
o
¥)

Energy Intensity (LOE/1000NT$)
o 6
&=
TFC/GDP
(toe per thousand 2010 USD PPP)
o o
o o
(o)} o)

0.092 0.089
_ 0.075
. 0.053
0.042
] /\\—.ﬂ‘\—\v\‘ 37% _
4
.——.—.——._._.—.—.—.—.——._._._H_H
0
Q
\'b

@ & fo

2000 2002 2004 2006 2008 2010 2012 2014 2016 NS @\”’ $ Q@ *‘ \ 0(\6\ \4,?}
. . . . & @ S
—e—Domestic —e—Service —e—Industrial —e—Electronic S 9

SourceU Taiwan Energy Monthly Statistics, 2016. SourceU IEA, World Indicator, 2017.

Copyright 2017 ITRI 4



Industrial Technology
Research Institute

Energy Situation in Talwan (5/7)

U The electricity consumption in electronic industry is obviously
higher than other industries. The electronic industry also
contributed the greatest amount of GDP.

Structure of Industrial Sector
for GDP, Energy Consumption, and Electricity Demand in 2016
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SourceU Taiwan Energy Monthly Statistics, 2017.
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Energy Situation in Talwan (6/7)

U The GDP share of electronic industry Is continuously raising
as well as electricity consumption share.

U Because of electronic industry0 s economi ¢c gro
electricity demand in 2016 is three times more than it in 2000.

Share of GDP and Electricity Trend of GDP, Electricity Consumption,
Consumption for Electronic and Electricity Intensity in Electronic
Industry Industry
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Energy Situation in Talwan (7/7)

U The electricity price in Taiwan fluctuates with international
fossil fuel price.

U The low electricity prices reduces the motivation of energy
users to improve energy efficiency.

Trend of Electricity Price Electricity Price
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Part 2.
Goals of Energy Transition

Vision of Energy Transition

GHG Emissions Reduction Target
2025 Nuclear Free

2025 Electricity Portfolio (20-30-50)
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1. Vision of Energy Transition
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2. GHG Emissions Reduction Target

A Greenhouse Gas Emissi@majectory
U GHG Emission Reduction and Management Act
C 2050: 50% less than 2005.

i INDCC 2030: 20% less than 2005. —

and Management Act
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Note: The main source of GHGs emission is fuel combustion, which accounts for 87.55%, and the GHGsS emissior
industrial process accounts for 7.19%.

SourceEnvironmental Protection Administration, R.O.C.
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2. GHG Emissions Reduction Target

U In 2015, manufacturing sector contributed 52% of GHG
emission.

U In 2017/11/21, Taiwan EPA announced the Phase 1 GHG
emissions goal: 2% less than 2005 by 2020.

2015 GHG Emission 2020 GHG Reduction Ratio
Structure (by Sector) (by Sector)
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3. Nuclear Free in 2025

U Basic Environment Act announced in 2002/12

A Article 23: The government shall establish plans to gradually
achieve the goal of becoming a nuclear-free country.

U The Electricity Act revised in 2017/01

A Article 95U The nuclear-energy-based power-generating facilities
shall wholly stop running by 2025.

Unit Capacity | Commission | Decommission
.

1st nuclear 636 MW 1.3% 1978/12 2018/12 Maintenance (from 2014/12)
power plant % 2 636 MW 1.3% 1979/07 2019/07 Spent fuel pool is full.
ond nuclear #1 985 MW 2.0% 1981/12 2021/12 Operating

power plant 4 2 985 MW 2.0% 1983/03 2023/03 Maintenance (from 2016/05)
3rd nuclear #1 951 MW 1.9% 1984/07 2024/07 Operating

powerplant #2951 MW = 1.9% 1985/05 2025/05 Operating

g:)i\]/vglrjc;; ?1rt Z ; 12:3 ma -- Progress: 98% Construction halted

* the nuclear unit share of total Taiwan electricity generating capacity (49.9GW
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4. 2025 Electricity Portfolio

U One of the major goals of Energy Transition is 20-30-50
electricity portfolio in 2025.

A Renewable energy will contribute 20% of total electricity demand.
i 2025: PV C 20 GW; On-shore windC 1.2 GW; Off-shore wind 3 GW.

A The share of electricity generated from coal will be reduced to 30%.

A The electricity generation share of LNG will be increased to 50%.

Renewable Energy 5% 9% 20%
LNG-Fired 32% 36% 50%
Coal-Fired 45% 43% 30%

Other 18% 12% 0%

Source: 2017/11/23, EPA, ( )
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Part 3.
Challenges of Energy Transition

1. Low Reserve Capacity in Recent Years
2. Insufficient Electricity Infrastructure

3. Environmental Conflicts
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1. Low Reserve Margin (1/2)

U Reserve Margin

A Areserve margin is a measure of the amount of electricity imports
and in-state generation capacity available over average peak
demand conditions. (California Clean Energy Future Metrics)

A

U Industrial sector is worried about the power outage.

A Chinese National Federation of Industries, American Chamber of

Commerce in Taipei. Days of Operating Margin

below 6% in Taiwan

U 2017/11 Executive Yuan 120 102

announced the targets: . 80
60

40 33
I I 20
A Operating margin > 10%. Fapa ﬂ

0

DAY

A Reserve margin > 15%:

2013 2014 2015 2016 2017
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1. Low Reserve Margin (2/2)

I 1
. . A 1 HER#L I
== LNGFired== CoaiFired== OilFired™ Nuclears= Renewable | _ese0 1 ______
1 BEH2 I BE#3 |
— L_9860__1_ 10860 _ |
Decommission AHH#S FECCH1~#2  BIECCH3I~#5
— 115(50) 10H5(89) 7H(133.6)
BREBCCH#1~#3 i f#1 HE#] i A1#3 BRGT#2
1185(76.4) 12H(50) 10H(50) 118(50) 118(7)
— KAK#3 tinF#2 WEECCGH BPGT#1 HE#2 i A#4 APGT#3
108(37.5) 128(50) 115(38.6) 118(7) 108(50) 118(50) 118(7)
A#4 Z—#1 Z—#2 BECCHS Z_#1 BPGT#4 Z_#2 Z=#1 Z=#2
- 108(37.5) 125(63.6) 7E(63.6) 11H5(38.6) 12H(98.5) 118(7) 3H(98.5) 7H(95.1) 5H(95.1)
| 2017 | 2018 | 2019 | 2020 ~ | 2021 ~ | 2022 [ 2023 [ 2024 : | 2025 g_*
[~ MOF#2 RAFTH#L MOF#3 EERCCHS FGECC#7-ST FECC#8 EEFHCCHL MEFTCCH2 RBR#L
3H(80) 25(80) 75(80) 15(89.3) 7E(40) 7H(100) 78(130) 78(130) 78(60)
FECC#7-GT AIAF#2 MERMCCH2 PP 1 PP 2 XEAR KEAT FECCH9 B9PCC#1
8H(60) 7E(80) 7E(89.3) (50) (48) (250) (275) 7E(100) 1H(130)
AEBHE BEFCC#L KIEHE ABRE KpKE Bh AN ABHE ahcc#2
- (72) 2H(89.3) (150) (200) (225) (58.6) (58.6) (300) 7H(130)
A ABNE Ah Ah A7 HEBEER  HOEEAR a7 HRIFCCAL
(3.8) (107) (12.5) (45.6) (51.7) (2.5) (2.5) (58.6) 7H(130)
HEEEER ah HEBEAR HUBEREE  HOBLEER HEEER ABRE
a (0.5) (3.3) (6.5) (13.7) (2.0) (2.9 (300)

— HTEALR AN
Additional (1.8) (59.1)
*For serve Margin: the PV peaking factor is 20%; the wind peaking factor is 6%. E'E‘:f)ﬁﬁﬂi

| 2017 2018 2019 2020 2021 2022 2023 2024 2025
Pg\‘j‘vk Load 36.2 36.5 37.0 37.5 38.0 38.6 39.1 39.7 40.3
Pg\";‘vk Supply EEETY 40.9 42.6 43.3 43.9 44.4 46.1 46.5 46.9
Reserve
Margin (%) 75 11.8 15.2 15.5 15.6 15.1 17.7 17 16.3
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2. Insufficient Electricity Infrastructure (1/3)

LNG Terminal +“Third LNG s
_ _ _ . Terminal )
U For increasing NG power generation, ~<

Government are building No.3 LNG Terminal

(6 million tonne).

: Taichung LN
A In the Environmental Impact Assessment, Terminalés /4

facing the ecological problem |
(crustose coralline algae) et
- 2016 2025 ‘ L. ; ’jf;:;};]w
1 B #sLRiE
YuLn én : @ HPERRKN
- Terminal = v
LNG-Fired Power oo oy 25876w  1.7-fold .
Plant Capacity
LNG Receiving 14 million ~ 32.7 million
. . 2.3-fold
Terminal Capacity tonne tonne

Source: 2017/09/19, BOE,
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2. Insufficient Electricity Infrastructure (2/3)

Electricity Grid Challenge 4E

FRERED © 1,363, 6% RE=(34. 5%)
KA 01,4200 9% RE(39. 3%)

U Electricity Demand in north region et it
IS obviously higher than supply. PR s o g
xt‘. .
Region Supply Demand ”"f’,ﬂ'i,ﬁi ‘
in Peak in Peak - ,jgz-“
FRERESN 1,318, 5% RE(33. 3%) o7 5
North 34.5% 39.3% R A H 1,083, 66 8(30.0%) AT @ | 1/
it 234.8% K & " |
4 /) AA
Central 33.3% 30.0% . ““/‘. eacaa e
1&‘ aaaa)
South 32.2% 30.7% " 4’2‘" o
’34? Ricane A “
u In2017/7/29, the typhoon caused VSl e
a transmission tower collapsed, Ay
and prevented 1.3 GW from
Heping power station. @ 74 :
) [ TR A - 0 e
(Loss 4% reserve margin) o i ex o
S—— A ik ER oo Iy hHE :
= ® i KR S L R 1,276, 0% RE(32. 2%)
—— o @ 1,108, 43 KE(30. T%)
- R REER O #is 1 167T.5% R
—iNte - W Source: 2017/11 Taipower , 106

Source: Taipower (10610 )
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2. Insufficient Electricity Infrastructure (3/3)

815 Power Outage

U On August 15" at 4:51 p.m., an abrupt disruption in the natural gas
supply at Taipower Datan Power Plant caused 6 power generators
(4.38 GW) to shut down immediately.

A Reducedthen at i o n 6supply byw2 (5.92 million users impacted)
A Fully restored power by 9:40 p.m.
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3. Environmental Conflicts (1/2)

Air Pollution from Coal-fired

U Taichung City and Yunlin County announced the bans on
the use of bituminous coal and petroleum coke.
CEPA hasnodot approve the Dbans

U 2017/11/30 Taichung City Government cuts Taichung
power [Edalaisetny2d%.

4

C Decrease annual power generation by 4.5 billion kWh

U For avoiding worsening air quality, as red air pollution alerts
were triggered at monitoring stations, the EPA will require
Talpower to reduce its load.

Air
Quality
Index

0~50 51~100 101~150 151~200 201 ~300 301~500

(2QT)
Impact Good Moderate Unhealthy for Unhealthy Very Unhealthy | = Hazar dous
e

on Sensitive Groups

Health

Status I |
Color | ’ Source: EPA
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3. Environmental Conflicts (2/2)

Nuclear Free Problem

U Difficult to set the site for final disposal of spent nuclear
fuel.

uULoc al gover nment dodysashdoragel |
of spent nuclear fuel.

C The spent fuel pool in 1t nuclear power station No. 2 unit is full.

U The construction of 4" Nuclear Power Plant has been
halted from 2015/07

Source: Taipower
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