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(1) #E% 2013 f1 2014 & FEJEME (APEC Energy Overview 2013 and 2014 for

Chinese Taipei)

A& APERC BAEE I RRATICSCHIY) - LR 8 ERIRVAETRIESS -

BFERETR HLERIER K ~ REVRREN RN E H BN AE RIS FIHE RS E ] - W2 A AR

2% &R o 3 SC w5 7] (3 49 ik http://aperc.ieej.or.jp/file/2015/6/19/

APEC_Energy_Overview 2014.pdf & » WigaAHREEROT ¢

£ 2012 FJE - BERENAESRE (GDP) £ 7847 {357T » ABWAE

33656 3=y  (USD 2010 at PPP ) » 2000~2012 H: [ [N 4F 7 4R (E Y 1 hE f R4y

Fy 3.7% o SSHIEEBA-F P SO PRV TSRS T &OB 4R - Wi

EHaE N LA E R R IR B IRIEME - f140 2012 4 > kil GDP

HRUEL Ry 61.6% - HIUETSEHMT (37.0% ) MM (1.3%) -

BEAh > BB = RETR AR ZE B - ECELIREIR O ~ T0RRIRZRE) b H—

KRETROLIERY 97.8% - (RIZFEIREERIBUR > 2012 F5E KA RHIERE R

107.5 HEAMWUHE R (Mtoe) - PN > il 25— (38.8% ) HIUE

B2 (33.5% ) FIRZRR (15.3% ) © M40 3 AR DA SR A (RS A £

%

o R RO FE SR HY 80.8%6 3 SR A nEMIENfE M 5e £ (LIRS - S P AR T 4R

Y 81.6% » HrRZEHESE (72.8% ) RS 5 HIE ~ REMREKEEXR
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PRI T ALER - G RARIECILEER 83.9% - ¥t 2012 £ EIBLImAEIH
T8y 66023 ktoe - ELUMEEFTH] - AU TSEEPIE A HE & G SUHE R 33.7
% > SEEETTHE G 17.9%  (EERARBEERURREE S 48.49%6 - Z AVARHA 7
RIPFHIE i 5 4R TR M R 48 1) 56.496 > BE 715 29.196 - #iie i 10.5% » K2R

A5 4.0% -

(2) ZnEguRAE: (Da Nang) {EhsbkmiEtEE(APEC Low Carbon Model Town

Project Phase 3) 5 5¢ i/ NAH I £ 55 5 B P A RE AR D A BRI ol 2 Tl o

ARG e B o B R BURF £ R A T e Ry — ERR ORIkl > Sl 2020

FEARBIRE S E EAE A RV R b > QD22 055, ~ BEEEY)RE - B [EUL

FIF ~ BITREJRBATHE B P AR TR © WA i PSR R BB N BRI A B AT HESDE T

SEBENEEIEE - H AR S BRI B AR IE R A ARAT > [N

P Bt & o ACHE & (ORISR S T FE B A F R RIE 22 - WA T # T AR ZRR

TRRSNPR < S F iR HH 2 TRRBRHEENE 155 - BfE n] Fe R AU ER R  (ECRERE (BiiRE) i

Y~ AR ERNT(RE AR EE) « H TS SRS R PR EEE N -

PRI L T AT e B (ERhseink i 3 F R > BRis ) S bhRFEICE SN - R AR

asclit LA B P R AR A e RURERIUR 5 | 7T 5l Ay — I B e i 13 » AR AR SE & et mJ

DU HELOR S8 - [RlRp R G ET A A S RO RIERET -

AR AFE AR EREE S TSRS 1 o -
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(3) KREHhlE H AR (shale gas) SR

FR#E 2011 4 the US Energy Information Administration on World Shale Gas
Resources iz » BRI FU SR 1 BRERAVAR LY 36 JRIZT AR, S TSR
L > PR TAAYSEEN (Y 24 JRALTTA RS 50% o KFEHNE & T e H s
SRAVBHEETOMA - 12 2012 £ 3 H » ERENRIR B ENEZ A ~ Bl EFES -
WA FIRE IR S B S [F A 1 [ Hoa i+ — AR #(2011 £:~2015
) 1 MR E] - THETAE 2015 FZF|FE R 65 (811 7A R » 2020 FZF|F
FEE 1000 [BIZTAK © 55 KB 2R i B BT RAFRUFCE RS RS - TR

PEIRRS 2012 200 S SABH S MG ECR - Hopi =57(2012~2015 £F) 4G 540

4

F5 0.4 TTARMNITTAR » AN HAERAE T BRI BB RIBE PR I s 2k

T

B BUFRHNE IR EE ~ BASEROAS - AKETRIESR - B =B B S A B RSt R B £%

R B A PR T AL B R

ARIAFRIE B a RSk P BRSO Cl S A0 4 2 o -

(4) SEMEGHEIR

R &E AR BB 2 Ky B> AR S ENEER - (i

1994 FELIFITRETERME R - BUnE a6t 6 e L EAVHEVE it - HEgEE

EZHEEEREN R TIAMW > Hoop DU ALY S14AMW S5 —({r - HZX

>

3 Al Ry 7K A8 (6 LM W) R 5 B <y B8 (A8MW) » R T 5 R K LIRS E

SKUIAY > N S E Rt 2R B KLLA I - MRy s sz a 8
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Fo T REA A & Ryt BB RE NG B IR A EGH 3 H AR BURR KBRS ETE
Y SRES (e AT I H A 2 S8 e (R g it B RE R il > 2220 PR S R e Jg I 24 B
Fefo(aninsaRiit 24 247 » enhanced geothermal systems, EGS) 7 FHHARIFHA H A% -
HE B HIEE T
(a)}2(2010-2015 ) HAE « HERH A EIEE TR R
(b)rF5(2016-2025 £F) HAE © HERSH A BRI E R E Ky 150 MW
F

(O)=H(2026-2030 ) HFE « HERH G BIVEE TR R

(5) #R&T 2012 ottt SRR A g IR I N
¥ IRENA F7i R [REthinking Energy 2014) Hysas5 4 » [ 2011 4E#E
IR I ERERAVAS B S S HE S 100GW - L& fHE R 2E
S BRAEE AN - TIEFIIAEER - EEU 2013 FEAERRIFRIVENIY i &
(120GW) EHXHE ~ RIAR - EEFIPAHS ERAARYFE g (87TGW) -

Hrp Rt S 2 38GW ~ /K774 40GW FIE ] 35.5GW - 5H411[E 6 A&
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100% —
90%
80% | Non-renewables
81% (Coal, Gas, Nuclear and Oil)
70% —
60%
50% —
40%
30% —
19% Renewables
20% —
10% —
0% | | | | | | | | | | | |
2001|2002|2003|2004| 2005|2006| 2007|2008(2009| 2010 | 2011 |2012 (2013
Total net i
Tmgoaahac™ 104 |134 |150 153 |134 180 |200 174 |185 |232 (234 |233 |207
Renewables 20 22 34 36 41 47 56 67 85 94 ns |Me |120
Non-renewables | 84 m ne |Me |93 133|145 (107 (100 (138 & "7 87

EklAE: IRENA database

6 EERFERETRGNTY &

@ Hydropower Solar PV @ cspP @ Bioenergy @® Wind @ Geothermal @ Ocean
140 — — 70%
120 — — 60%

100

80 — — 40%

Share of renewables
in capacity additions

Renewables Power Capacity Additions (GW)
Share of Power Capacity Additions (%)

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 201 2012 2013

BRI IRENA database

7 STEFELRERENYE
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£ 2013 FFFRA A RE R S BV E A R T 1700GW (495 3096 2 BR4R

HERERE ) MRV EENEE 22% - KooK )R 16.4% ~ B4

2.9% ~ AERE 1.8% - MAFPHIEER ~ FOLRIRIGENAE S ~ B GE N FAER ]

F5 1.1% - LA > FTEARERIG B ERSAET Mk - (FR KB tEEEFNR

SR » HE AR - FARIRIPHHE S % H AR R VBT » SRR

U

EE R R A TSR AR (grid parity) HYRCR > BARAZEREAVET] - I
TR 2020 FERIGEE S ARECERALY By 1.92 S57T/ R BIFERHAH 0.53 S5/ 5L
EEJIHAEEs 0.14 FEIT/FL ~ H /B 0.53 It/ FL ~ TAEERIEEEE 0.49 57T/

FURIEA 0.23 S2IT/EC

(6) ##% APEC Energy Demand and Supply Outlook 6th Edition — Residential,

Commercial and Agriculture Final Energy Demand

PSS 6 AAEIRF KBS R (X ~ PEENIRESESRENTT 2012 H~2040 SRy

ll

JREESKTEM] > APERC £ | top-down approach | 73 AT FEMIEAY » H
JFEERRIHANNE 8 AR » FELURNEHII Ry 7R SRAVEL AR 55 (business-as-usual, BAU ) -
FEZF AL~ LR & ~ gelf A Bl S s TR BOR B R =T 2 - R
FHRERFE KM (energy demand elasticity ) FIAFIHYEIN 2 FZE4EME ( GDP PPP per
capita) ZAHRBAME (& 9 Forn) DFHHIRAKRAVREIRTR K& - KA R ATERAAE

FOHBE SR - RERIRREIRAEE (IEA) s BINAEGRERE &R - ket

FERITHYE R - ADHYRE ST ER > RE RSBV E R E -
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Top Down Approach

Macroeconomic Data IEA statistics, APEC database

Population
I 1

Energy Data

Energy
Demand

8 Top-down approach Y[ EHERHH

| ¢ y=-0.0240x + 1.2099

0 10 20 30 40 50 60
GDP/person (2005 Thousand USD PPP)

9 REVRFE KGR MR A TR B A A A SR E 2 AHBA 1

BRI TSR T

(a) MRIZEIPRAEIRAEE RIS EIR R AT - 7€ 2012 225 2040 4 - $HA/EE(E

APEC BERISHYETE ~ PESENI SRR IR RTEN - HRETR R R PR

Ak 1.31% - MAETUHE BRHE 2012 SEHY 1588 HEAMUHE & (4[E
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10 7w ) » HEH0E 2040 41y 2288 FE AN E S (KE 11 i) » B

{EEHF IR SRR (83 55% ) > M EEApE L THIRE TR T K E R

e 869 °

2012 Energy Demand by Sector

i Non-specified
Agriculture 4.50%
5.81%

Total Energy Demand: 1588.25Mtoe

10 2012 ££ APEC ZfE%E ~ PHENIRSEREIRFR K E

2040 Energy Demand by Sector

Non-specified

Agriculture 7.85%
6.56%

Total Energy Demand: 2288.24Mtoe

11 2040 £ APEC 235 ~ PR ERERTE K &
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(1) The 2nd LNG Producer-Consumer Conference, 10 September 2013, Tokyo,
Japan

(2) APEC Workshop on Renewable Energy Promotion and Pricing Mechanism,
26-27 September 2013, Taipei, Chinese Taipei > i A& #4 " The
Development of Peer Review on Low-Carbon Energy Policy (PRLCE) in
APEC |

(3) APEC New and Renewable Energy Technologies Expert Group (EGNRET) 41
Meeting, 14-19 September 2013, Beijing, China » i j> & &5 3 25 " Progress of
Peer Review on Low-Carbon Energy Policies (PRLCE) in APEC ( Z£40f4- 4)
#0 T Progress of APEC Low-Carbon Model Town (LCMT) Task Force |

(4) APEC EWG 20/2012A Low Carbon Model Town (LCMT) Project Phase 3
Policy Review, 3 — 7 December 2013, Da Nang, Viet Nam

(5) The 2014 APERC Annual Conference and workshops, 25-28 March 2014, Tokyo,
Japan - A e Eds " Brief Overview of Findings on Chinese Taipei

Geothermal |
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(8)

APEC Conference on Future Energy Smart Communities Model, 16-17, October
2014, Taipei, Chinese Taipei » i 2 1[El &) 5 & % Roundtable Discussion on
Industry: ESCO of Energy Conservation and Energy Efficiency
the 43rd Meeting of Expert Group on New and Renewable Energy Technologies
(EGNRET) and APEC Workshop on Smart DC Power Opportunity for
Community, 10-14 November 2014, Chiang Mai, Thailand » 37 i~ &3 R 5

" Progress of APEC Low-Carbon Model Town (LCMT) Task Force |
The 2015 APERC Annual Conference and workshops, 9-11 June 2014, Tokyo,

Japan
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{4~ 1 Low Carbon Model Town (LCMT) Project

Renewable energy

Findings
The review team was very impressed to see the following achievements regarding
renewable energy use and development in Da Nang city:

»  To cope with the National Power Development Plan aiming the share of electricity
produced from renewable energy resources increasing from 3.5% of total electricity
production in 2010 to 4.5% in 2020 and 6.9% in 2030, the power generation
development plan 2011~2015 has been conducted by Da Nang City Government.
Currently an additional 49.2MW hydropower was installed to supply the electricity
fed into the national grid system and a 2.8MW stand-alone photovoltaic (PV) system
was installed to provide the electricity to the airport.

>  The year average solar irradiation is 4.89kWh/m?/day showing a good site for
promoting the use of PV systems in Da Nang city.

» Renewable energy such as PV system and wind power is still under the demonstration
and research stage.

» PV systems are used in some remote areas where are off-grid location.

»  There is no buyback scheme for PV system and wind power.

»  The generation cost of PV systems is high.

Recommendations
Based on the above observations and findings, the following suggestions and

recommendations can be applied for further improvement of renewable energy.
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Facilitate the planning consent process for installation of renewable energy
technologies.

Da Nang has a tropical monsoon climate with two seasons including a dry season

lasting from April through June and a wet season lasting from July through March. A
lot of typhoons especially hit Da Nang city during the wet season. In order to make
installation safe and effective for renewable energy equipment, relevant renewable
energy producers shall submit documents consisting of facility planning and design
and electricity supply to a competent authority established by the DNPC for work
permit, and shall not commence construction until the permit has been granted.
Promote the use of PV system.

The 2013 European Photovoltaic Industry Association (EPIA) noted that the world’s
cumulative installed PV capacity surpassed the impressive 102GW by the end of 2012.
This capacity is capable of producing as much annual electrical energy as 16 coal
power plants or nuclear reactors of 1 GW each. Each year these PV installations save
more than 53 million tons of CO>. The photovoltaic system is now, after hydro power
and wind power, the third most important renewable energy source in terms of
globally installed capacity. In addition, Da Nang has an abundant solar energy
resource. Promoting the use of PV system can fulfill the plan for Da Nang as an
Environment City aiming at reductions of greenhouse gas emissions in energy
activities by 20~30% from BAU emission in 2030 by implementing air pollution
reduction, waste treatment and recycling, energy conservation, and renewable energy.
Introduce building integrated photovoltaic (BIPV) system technology for the new
green building.

Building integrated photovoltaic systems are photovoltaic materials that are used to
replace conventional building materials in parts of the building envelope such as the
roof, skylights, or facades. They are increasingly being incorporated into the
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construction of new green buildings as a principal or ancillary source of electrical
power, although existing buildings may be retrofitted with similar technology. The
advantage of integrated photovoltaic systems over more common non-integrated
systems is that the initial cost can be offset by reducing the amount spent on building
materials and labor that would normally be used to construct the part of the building
that the BIPV modules replace. These advantages make BIPV one of the fastest
growing segments of the photovoltaic industry. Building integrated photovoltaic
modules are available in several forms including flat roofs, pitched roofs, facades and
glazing.

Evaluate the potential capacity and set up the long term target for photovoltaic
systems.

Photovoltaic system installations may be ground-mounted (and sometimes integrated
with farming and grazing) or built into the roof or walls of a building (either BIPV or
simply rooftop). In general, urban areas for photovoltaic systems are not excluded
when considering rooftop applications. The land availability is constrained mostly by
considering protected areas, and land occupation such as agricultural and forestry
areas, grasslands, or any area assumed unsuitable due to socio-geographical reasons.
Other parameters include the spacing between rows of PV systems to avoid
shadowing of adjacent systems. Once the land availability has been established, it is
possible to evaluate the technical installed capacity and energy output potential.

The rating for PV systems, for example, applies to system output rating at a resource
level of 1000 W/m?. Thus, for an available area of 5000m? with the annual average
solar radiation of 4.89 kWh/m?/day and a PV system that operates at 12% conversion
efficiency and performance ratio of 0.7 (figures quoted from feasibility study), the
technical installed capacity and energy output can be calculated by the formulae

expressed as follows:
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(Technical installed capacity)pv = Area x system rating condition x conversion
efficiency = 5000m? x 1kW/m?x 12% = 600kW

(Technical Energy Output Potential)rv = Technical Installed Capacity x annual solar
radiation x performance ratio /system rating condition = 600kW x 4.89kWh/m?/day x
365/year x 0.7 + 1KW/m? = 749,637kWh/year

Thus, the technical installed capacity and energy output potential are 600kW and
749,637kWh/year respectively.

There is insufficient information available for review team to evaluate the potential
capacity. However, in order to promote the utilization of photovoltaic system, the
clear long term target in association with the National Power Development Plan for
photovoltaic system deployment should be set up.

Monitor and survey the performance of the existing photovoltaic system by collecting
operation data.

Monitoring data can provide actual performance relative to benchmarks of quality for
existing photovoltaic systems under realistic operating conditions and photovoltaic
system engineering. Many photovoltaic systems provide little feedback to users as to
whether they operate correctly, so failures can go undetected for long periods of time.
This can undermine support for further installations. Ideally, monitoring should
provide information both on-site and to a central point where program managers can
track performance of all systems. Therefore, evaluating performance of the existing
2.8MW grid-connected photovoltaic system is important for planners, owners,
investors and manufacturers.

Survey the total installed prices of photovoltaic system.

Total installed prices are composed of the sum of module costs plus the expenses for
the balance of system, including mounting structures, inverters, cabling and power

management devices. Capital costs usually dominating installed prices of photovoltaic
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systems act as a key barrier to photovoltaic deployment. The installed prices are still
relatively high, although they are decreasing rapidly as a result of technology
improvements and economies of volume and scale. According to the 2013 U.S.
Department of Energy SunShot Initiative estimates, the installed photovoltaic system
prices fell 6%~14% from 2011~2012. In the near future analysts expect installed
prices of both distributed and utility-scale systems continue to fall. Distributed and
utility-scale systems are expected to reach $2/W~$4.75/W and $1.5/W~$3.15/W by
2014 respectively. As time progresses, photovoltaic technologies generally get
cheaper, while fossil fuels generally get more expensive. The less installation costs,
the more favourably it compares to conventional power, and the more attractive it
becomes to utilities and energy users around the globe.

Consider use of small scale photovoltaic systems in remote areas.

In remote areas such as mountainous areas, islands, or other places where a grid
system is unavailable, a photovoltaic system can be used as a mature and mainstream
source of electricity power supply because installed prices in recent years have been
reduced dramatically. A small scale photovoltaic system is capable of providing
enough electricity to power a single home. In addition, small photovoltaic systems
also provide a cost-effective power supply in locations where it is expensive or
impossible to send electricity through conventional power lines.

Develop incentives to encourage use of grid-connected photovoltaic systems.

The investment costs of PV systems are still relatively high and high investment costs
represent the most important barrier to PV deployment today. For promoting the
utilization of photovoltaic systems, the government of Viet Nam should develop a
policy mechanism designed to accelerate investment in photovoltaic technologies.
Financial incentives for photovoltaic systems such as feed-in tariffs (FIT) and

renewable portfolio standards (RPS) are incentives offered to electricity consumers to

27



install and operate photovoltaic systems. The government can also offer incentives to
encourage the photovoltaic industry to achieve the economies of scale needed to
compete where the cost of photovoltaic generated electricity is above the cost from
the existing grid. Such policies are implemented to promote national or territorial
energy independence, high technology job creation and reduction of carbon dioxide

emissions which cause global warming.
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74 2 China’s Shale Gas Development

List of information to gather on China’s shale gas development:

Shale gas production framework

Regulatory organization
To promote the development and utilization of shale gas, in March 2012, the National
Development and Reform Commission (NDRC), the Ministry of Land and Resource
(MLR), the Ministry of Finance (MOF) and the National Energy Administration (NEA)
jointly issued the 12" Five Year Plan on shale gas development from 2011 to 2015
(Sun, 2013a).

A 2013 report by Lee on “Shale gas in China: how far from dream to reality?”
noted that
“There are six key authorities at mineral level for the regulation of shale gas including
the National Development and Reform Commission, Ministry of Land and Resources,
Ministry of Finance, Ministry of Environmental Protection (MEP), Ministry of Science
and Technology (MOST) and the State Administration of Taxation (SAT).
The NDRC is responsible for shale gas industrial policies and planning, including
targets, transportation, consumption and pricing. The MLR is in charge of public
tenders of shale gas blocks and the thresholds for entry. The MOF and SAT works
jointly on fiscal incentives, such as grants and preferential tax policies. The MOST
runs a program for improving and inventing technologies that work in Chinese
geological conditions. The MEP plays a significant role because of its responsibility for
underground and surface water protection, wastewater treatment and recycling, air

pollution and protection of species of animals and plants.”

Private/public participation
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In order to retain control of essential shale gas blocks, the Chinese central government
has restricted foreign participation in the exploration and development of shale gas
sector. The sector has attracted interest from state-owned enterprises (SOESs),
especially those in traditional oil and gas, the coal mining and power industries as well
as private companies (CSIS 2012, Sun 2013b).

» Traditional oil and gas companies: China National Petroleum Corporation
(CNPC), Sinopec, China National Offshore Oil Co. (CNOOC) and Shaanxi
Yanchang Petroleum Group.

» Coal mining companies: China United Coalbed Methane Co. and Henan Coalbed
Gas Co.

» Power companies: China Huadian Corporation.

» Private Companies: Huaying Shanxi Energy Investment, Beijing Taitan Gas
Technology.

Although international energy companies with developed advanced technologies and
extensive experience were not allowed to directly participate in the shale block bidding,
they are encouraged to form joint ventures with Chinese companies and to provide

technology/services in the exploration and production of shale gas (Sun, 2013a).

Public agencies participating in shale gas development

v" InJune 2011, the Ministry of Land and Resource held the first round auction of
exploration rights for four shale gas blocks.

v" On December 31 2011, the Ministry of Land and Resource announced that the
legal status of shale gas as the 172" independent mining resource. The result of
such legal qualification is that shale gas is now exempted from the restrictive legal

regime currently in effect for exploration and hydrocarbon production in China.
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In March 2012, the National Development and Reform Commission, the Ministry
of Land and Resource, the Ministry of Finance and the National Energy
Administration jointly issued the 12th Five-year Plan on shale gas development,
and set the 6.5 billion cubic meters production goal for 2015.

In October 2012, the Ministry of Land and Resource held the second round
auction of exploration rights for four shale gas blocks.

In November 2012, the Ministry of Finance announced a subsidy of RMBO0.4
(0.065 USD) per cubic meter of shale gas production from 2012 to 2015 (Sun,
2013a).

In March 2013, the first shale gas production sharing agreement (PSA) between
Shell and CNPC was approved by the National Development and Reform
Commission for drilling in the Fushun-Yongchuan block in the Sichuan Basin.
Under the agreement, Shell will contribute its technology and operating expertise
in an effort to reduce the drilling cost per well from $12 million to $4 million.
This block is viewed as the first commercial shale gas project in China. Shell
committed to contribute $1 billion at a minimum each year of the joint venture to
fund exploration. An advantage of the PSA model is that Shell can exit easily

without having to go through a complicated approval procedure (Lee, 2013).

Government’s production goals

Lee (2013) noted that

“According to a 2011 report by the US Energy Information Administration on World Shale

Gas Resources: An Initial Assessment of 14 Regions Outside the United States, China has

107 trillion cubic feet (tcf) of proven natural gas reserves and is one of only five countries

with proven natural gas reserves of more than 100 trillion cubic feet. The other four
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countries are the United States, Australia, Algeria and Venezuela. The amount of
technically-recoverable shale gas in China is 1,275 trillion cubic feet, 50% more than the

862 trillion cubic feet in the United States.

Chinese official figures differ from the US estimates. A paper by the CNPC Economics
and Technology Research Institute in July 2012 estimates that the recoverable shale gas in
China is 36.0825 trillion cubic meters (equivalent to 1,275 trillion cubic feet), around 20%
of the world total proven reserves of 187 trillion cubic meters (equivalent to 6,607.77

trillion cubic feet). The figure quoted in this report is similar to the EIA estimate.

However, in March 2012, the Ministry of Land and Resources (MLR) said in a report that
the recoverable shale gas in China is only 25.1 trillion cubic meters (equivalent to 886.93
trillion cubic feet). This conservative estimate is still more than the reserve of 862 trillion
cubic feet in the United States. The shale gas development plan (2011-2015) issued by

MLR in the same month repeats this estimate.”

CSIS (2012) also noted that “The estimates on the amount of shale gas resource vary

greatly shown as the table 1.”

Table 1 Estimates on China shale gas resource

Institution Shale Resource Estimate
U.S. Energy Information Administration 1274.85 tcf
International Energy Agency 918.18 tcf

China Ministry of Land and Resources 886 tcf

China National Petroleum Corporation 1084 tcf

Source : Center for Strategic & International Studies,”Prospects for Shale Gas development in Asia”, August 2012.

Under the national shale gas development plan (2011-2015), the Chinese Government set

the following targets by 2015: a complete national survey of shale gas reserves, selection
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of 30 to 50 proven shale gas areas and 50 to 80 favourable target areas, and production by
2015 of 6.5 billion cubic meters (229.52 billion cubic feet).
The plan lists 19 shale gas areas for exploration: Changning, Weiyuan, Zhaotong,
Fushun-Yongchuan, Er West and Yu East, Chuan West-Langzhong, Chuan North-East,
Anshuan-Kaili, Jiyang, Yanan, Shenfu-Lingxing, Qinyuan, Shouyang, Wuhu, Hengshanbao,
Nanchuan, Xieshan, Liao River North and Cengong-Songtao. The shale gas blocks for the
coming third round public tender are expected to be mostly in those areas. The plan also
commits to increase the investment in shale gas exploration in these areas during the period
2016 through 2020 if there has been a breakthrough in exploration technology. Shale gas
production is expected to reach 60 to 100 billion cubic meters by 2020 (Lee 2013).
¢ International cooperation/mechanisms conducive to shale gas development
Most Chinese shale gas deposits are buried deep underground at 1,500 to 4,000 meters
(Lee, 2013). Although China claims to have technologies and equipment for shale gas
development , there are no systematic technologies offering the full package for shale
gas development as well as the experimental apparatus for measuring and testing the
parameters obtained during exploring and developing. The technologies consisting of
oilwell serving technique and equipment such as rotation-guided technologies, well
drilling-measuring technology; fracturing separated components are lagging behind the
international advanced standards. Two national oil companies participating in
international cooperation are outlined as follows (Sun, 2013a):
» CNPC: worked with US Newfield and Shell in Weiyuan block and
Fushun-Yongchuan block; training agreement with US PRC Company.
»  Sinopec: jointly study shale gas development with ConocoPhilips in the
onshore Qijiang block, Sichuan Basin pertaining to exploration, development

and production.
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In addition, Chinese companies seek any opportunity to acquire intellectual property
from foreign partners. In 2012, three national oil companies completed major overseas
acquisitions that were closely connected with shale gas. Sinopec acquired a 33.3%
interest ($900 million) from Devon Energy in five shale oil and gas basins in U.S.
CNOOC closed on a $15.1 billion takeover of Nexen, which holds shale gas assets in
Canada. PetroChina acquired a 49.9% interest from Encana in the Duvernay shale gas

project in Canada (Lee, 2013).

Shale gas production status

e Challenges reported (of any type)
The exploration and production of the shale gas in China faces numerous challenges,
including geological difficulties, high development costs, water shortage, a lack of
pipeline infrastructure and environmental impacts.
Sun (2013a) noted that
“Complex geological environment: The shale gas deposits in China are generally
located in mountainous, rocky desert and are buried deep underground. The
transportation and installation of heavy equipment required for the operation of these
deposits will be a complicated and expensive process.”
Due to geological differences, gas wells cost 10 times more to drill in China than in the
US. The drilling cost per shale gas well in the United States is between $2.7 million
and $3.7 million compared to $27 million to $37 million in China (Lee, 2013).
“Infrastructure: Most shale gas reserves have to be connected to the existing network of
pipelines. Although China has already increased the development of its pipeline
network in recent years, the identification of new routes, the construction of new

pipelines and their connection with the existing network will inevitably be a long-term
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process. Such bottlenecks, coupled with high development costs, could also slow the
development of shale gas.

Environment impacts: The process of hydraulic fracturing requires large volumes of
water. However, many shale gas fields in China are located precisely in areas facing
serious problems of water shortages. The large-scale development of shale gas in these
regions will need to take into account the availability of accessible water supplies. Both
the use of chemically treated water to extract the gas and the disposal of waste water
after extraction requires primary attention.” (Sun, 2013a)

Water consumption will be a challenge since China is a country badly lacking in water.
According to a report by Accenture, a consultancy, drilling and fracking will consume
around 19,000 tons of water per well. The vast amount of extraction of underground
water will reduce the water table and could result in salt-water encroachment. Water
pollution is another major concern. The water injected into shale gas wells is
accompanied by around 700 kinds of additives and poisonous materials, such as lead.

This could cause pollution of underground water (Lee, 2013).

Rounds/bids already made or in progress

The MLR has conducted two rounds of bidding for shale projects by the end of 2012.
Except for two private companies, the successful bidders are state-owned enterprises in
power generation or coal mining industries (Sun, 2013a).

The first auction of shale gas was carried out in June 2011 by inviting six SOEs to bid.
Sinopec Corp. and Henan Coal Seam Gas Development Group were awarded licenses.
According to the MLR, Sinopec planned to invest RMB591 million (US$91 million)
on exploration at the Nanchuan block, and Henan Coal Seam Gas Development Group
planned to invest RMB248 million (US$38 million) at Xiushan block over the next

three years. The area of each block is over 2,000 square kilometres (CSIS, 2012).
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The second round of tender was held in October 2012.  Results of the 2nd round for
the 19 blocks were released on 7 December 2012 with two Chinese private firms and
fourteen SOEs as successful bidders. Winners are entitled to 3 years (2013~2015)
exploration rights with the obligation to invest over RMB12.8 billion (US$2 billion) by
the end of 2015. The successful bidders are also required to spend at least RMB 30,000
(US$4600) per square kilometre of shale gas blocks annually and drill two wells per

500 km2(Sun, 2013b).

Operational results by project

China established 2 national-level demonstration areas for shale gas located in Sichuan
Changning-Weiyuan and Yuannan Zhaotong. In Sichuan Changning-Weiyuan area, a
total of 27 wells were drilled with 19 well-completions. The daily production from
vertical wells has reached 2,000~33,000 m® and 10,000~160,000 m? from horizontal
wells. Sichuan Basin is the most favourable area for shale gas exploration with major
projects led by CNPC and Sinopec. Up till the end of February 2013, China has drilled
80 wells. Among which, CNPC drilled 30 wells, Sinopec drilled 26 wells and
Yanchang drilled the rest 24 wells. The Chinese government approved the first
production-sharing contract on shale gas between Shell and CNPC in March 2013 (Sun,
2013b). CNPC estimates that it will produce 1.5 billion cubic meters and Sinopec
estimates 0.13 billion cubic meters. One local government, Chongging, is planning to
drill 150 to 200 shale gas wells by 2015 whose annual production will be 1.3 to 1.5
billion cubic meters. These plans could account for almost 50% of the national target of

6.5 billion cubic meters by 2015 (Lee, 2013).

Players and production volumes involved
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Two rounds of bidding for the development were held by the MLR in 2011 and 2012

respectively. Table 2 shows the successful bidders of the total 21 shale gas blocks.

Table 2 winners of two rounds of bidding for shale gas projects

No.

Winner

Block

Province

Area (km?)

Ownership

Sinopec
Corporation

Nanchuan

Chongging

>2000

SOE

Henan Coal Seam
Gas Development
Group

Xiushan

Guizhou

>2000

SOE

Huadian Coal
Industry Group
Co.,Ltd

Suiyang

Guizhou

1204.53

SOE

China Coal
Geology
Engineering Co.

Fenggang-1

Guizhou

1053.37

SOE

Huaying Shanxi
Energy
Investment Co.,
Ltd.

Fenggang-2

Guizhou

1030.40

Private

Beijing
Taitantongyuan
Natural Gas
Resources
Technology
Co.,Ltd.

Fenggang-3

Guizhou

1167.49

Private

Tongren City
Energy
Investment Co.,
Ltd.

Cengong

Guizhou

914.63

SOE

Chongging
Energy
Investment Group

Qianjiang

Chongging

1272.40

SOE

Chongging
Mining Resources
Development Co.,
Ltd.

Youyangdong

Chongging

1002.09

SOE

10

State
Development &
Investment Corp.

Chengkou

Chongging

1020.95

SOE
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11

Huan Huasheng
Energy
Investment
Development
Co.,Ltd.

Longshang

Hunan

878.00

SOE

12

China Shenhua
Energy Company
Limited

Baojing

Hunan

1189.72

SOE

13

China Huadian
Engineering Co.,
Ltd

Huayuan

Hunan

400.43

SOE

14

China Coal
Geology
Engineering Co.

Sangzhi

Hunan

760.36

SOE

15

Hunan Shale Gas
Development
Development Co.,
Ltd.

Yongshun

Hunan

982.23

SOE

16

Hudian Hubei
Power Generation
Co., Ltd (Huadian
Corp.)

Laifengxianfeng

Hubei

369.23

SOE

17

Hudian Hubei
Power Generation
Co., Ltd (Huadian
Corp.)

Hefeng

Hubei

2306.71

SOE

18

Jiangxi Provincal
Natural Gas
Holdings Ltd.

Xiuwu basin

Jiangxi

598.28

SOE

19

Anhui Province
Energy Group
Co., Ltd

Lin’an

Zhejiang

580.09

SOE

20

Henan Yukuang
Geology and
Exploration
Investment Co.,
Ltd

Wenxian

Henan

1377.91

SOE

21

Henan Yukuang
Geology and
Exploration
Investment Co.,
Ltd

Zhongmou

Henan

1395.99

SOE
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e Status of the current projects

Refer to aforementioned shale gas projects.

Reference:

National Development and Reform Commission (NDRC), http://www.sdpc.gov.cn/

Ministry of Land and Resource (MLR), http://www.mlr.gov.cn/

National Energy Administration (NEA), http://www.nea.gov.cn/

Ministry of Finance (MOF), http://www.mof.gov.cn/

Ministry of Environmental Protection (MEP), http://www.mep.gov.cn/

Ministry of Science and Technology (MOST), http://www.most.gov.cn/

State Administration of Taxation (SAT), http://www.chinatax.gov.cn/n6669073/

12th Five Year Plan on shale gas development from 2011 to 2015,

http://zfxxgk.nea.gov.cn/auto86/201203/t20120316_1454.htm/

Center for Strategic & International Studies (CSIS),”Prospects for Shale Gas development
in Asia”, August 2012,

http://csis.org/files/publication/120824 Nakano_ProspectsShaleGas_Web.pdf.

Edwin Lee, “Shale gas in China: how far from dream to reality? *, Lexology June 2013,

http://www.lexology.com/library/detail.aspx?g=4744bcac-ffd4-4db5-ac27-d3e72358e28c

Sophia Sun, ”Shale Gas Development in China — 17, Alberta China Office, 2013a,

http://www.albertacanada.com/china/documents/ShaleGasDevelopmentInChina.pdf

Sophia Sun, ”Shale Gas Development in China — 2, Alberta China Office, 2013b,

http://www.albertacanada.com/china/documents/ShaleGasDevelopmentIinChina_2.pdf
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Other Sector (Residential/Commercial/Agriculture Sectors)

a. Assumptions and methodologies used in modelling business-as-usual ( BAU )
The other sector encompasses residential, commercial, agriculture and non-specified
sectors. A top-down approach was used to project energy demand in these four sectors.
In the ‘top-down’ approach, APERC developed the energy demand model by fuel
based on aggregated statistics for the economy. The assumptions for other sector
energy demand by fuel in the business-as-usual (BAU) include energy data,
macroeconomic data and energy policies. It is discussed in more detail in the Annex 1
on Key Assumptions and Methodologies.
Given the difficulties of obtaining good data for some economies, the simplest and
most important variable should be selected. A study by Judson et al. illustrated (1999)
that GDP per capita is the major driver of energy demand. In APERC’s other sector
energy demand model, residential and commercial energy demand is forecasted using
useful energy demand elasticity with respect to GDP (PPP) per capita (Chen and
Samuelson, 2012). Agriculture energy demand is forecasted based on energy intensity
(i.e. energy intensity expressed in terms of energy use per agriculture value added)
and non-specified energy demand is forecasted based on growth rate method due to
the difficulties of finding the significant relationship between energy demand and

macroeconomic index (Chen, 2012).

b. Final Energy Demand
According to IEA statistics (2014), in 2012, the total APEC energy consumption in the
‘other’ sector was 1588 million tonnes of oil equivalent (Mtoe) which accounted for

about 31.73% of the total APEC final energy consumption. Figure 1 shows total APEC
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‘other’ sector energy demand by sector. The residential sector had the largest share at
62% (980Mtoe), followed by commercial at 28% (445Mtoe), agriculture at 6%
(92Mtoe), and non-specified at 4% (71Mtoe). In 2040, residential will account for
more than 55% of other sector energy consumption, remaining the biggest share
shown as Figure 2. The residential and commercial sectors will be responsible for
about 86% of other sector energy demand. The energy sources and the amount of
energy used in the ‘other’ sector vary greatly from economy to economy.

Figure 1 Total APEC other sector energy demand by sector in 2012

2012 Energy Demand by Sector

. Non-specified
Agriculture 4.50%
5.81%

Total Energy Demand: 1588.25Mtoe

Figure 2 Total APEC other sector energy demand by sector in 2040

2040 Energy Demand by Sector

Non-specified

Agriculture 7.65%

6.56%

Total Energy Demand: 2288.24Mtoe
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e Other sector energy demand and average annual growth rate by
economy

Table 1 illustrates the projected other sector demand in each APEC economy, under
business-as-usual. Over the outlook period between 2012 and 2040, other sector
energy demand is projected to increase at an average annual increase of 1.31% from
1588 Mtoe in 2012 to 2288 Mtoe in 2040. By 2040, the ‘other’ sector will account for
about 31.14% of the total APEC final energy demand. By 2040, China will become
the largest energy consuming economy in the ‘other’ sector. This will account for
1078Mtoe or about 47% of the total APEC ‘other’ sector energy demand. The US will
be second largest energy consumer, with 492Mtoe (about 21.5%). This table also
shows that higher growth rates tend to be in the developing Asia economies. Thailand
had the highest average annual growth rate of 3.45 percent from 2012 to 2040,

followed by Brunei Darussalam at 3.01 percent, Malaysia at 2.86 percent and China at

2.65 percent.
Table 1 Project other sector energy demand by economy
Other Sector Energy Demand (Mtoe)] AAGR
Economy
2012 2030 2040 2012~2040

Australia 19.70 25.26 28.10 1.28%
Brunei 0.30 0.50 0.68 3.01%
Canada 61.95 68.95 71.44 0.51%
Chile 7.68 11.28 12.54 1.76%
China 518.18 936.64 1078.48 2.65%
Chinese Taipei 11.54 13.02 12.91 0.40%
Hong Kong 4.18 5.33 5.85 1.21%
Indonesia 66.91 82.06 91.19 1.11%
Japan 114.51 110.84 104.04 -0.34%
Korea 45.40 61.01 64.41 1.26%
Malaysia 9.88 17.17 21.77 2.86%
Mexico 26.84 33.70 36.07 1.06%
New Zealand 3.42 4.09 4.45 0.95%
Peru 5.00 7.10 8.68 1.99%
Philippines 9.13 11.25 11.34 0.78%
Papua New Guinea 0.25 0.36 0.44 [ 2.13%
Russia 156.98 158.14 145.12 -0.28%
Singapore 2.32 3.29 3.57 1.56%
Thailand 21.88 39.56 56.63 3.45%
United States 482.70 491.88 492.00 0.07%
Viet Nam 19.50 28.82 38.56 2.46%
APEC 1588.25 2110.25 2288.23 1.31%
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e Other sector per capita energy demand by economy

Table 2 shows ‘other’ sector energy demand on a per capita basis. It can be seen that,
in 2040, Canada will have the highest per capita in the other sector at 1.71 toe/capita,
followed by Korea at 1.31 toe/capita and United States at 1.28 toe/capita. In addition,
Papua New Guinea, Philippines and Peru will still be using less energy per capita

ranging from 0.04 toe/capita to 0.23 toe/capita.

Table 2 projected other sector per capita energy demand by economy

Economy Per Capita Energy Demand

2012 2030 2040

Australia 0.86 0.84 0.83
Brunei 0.72 0.96 1.20
Canada 1.79 173 1.71
Chile 0.44 0.58 0.62
China 0.38 0.67 0.79
Chinese Taipei 0.50 0.55 0.57
Hong Kong 0.58 0.63 0.65
Indonesia 0.27 0.29 0.31
Japan 0.91 0.92 0.91
Korea 0.93 1.21 1.31
Malaysia 0.34 0.46 0.53
Mexico 0.23 0.25 0.25
New Zealand 0.77 0.79 0.81
Peru 0.17 0.20 0.23
Philippines 0.09 0.09 0.08
Papua New Guinea 0.03 0.04 0.04
Russia 1.10 1.06 0.96
Singapore 0.44 0.55 0.58
Thailand 0.31 0.54 0.78
United States 1.53 1.36 1.28
Viet Nam 0.22 0.28 0.37
APEC 0.57 0.70 0.75

e APEC ‘other’ sector total energy demand by energy source
Figure 3 shows the total APEC ‘other’ sector energy demand by energy source.
Among these sources, electricity is projected to be consistently the largest between

2012 and 2040. Electricity demand will grow at an average annual rate of 2.06% over
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the outlook period, driven by increasing income levels and growing activity in the
commercial sector. These factors will result in an increasing requirement for air
conditioning, space and water heating, lighting, and home appliances. The expansion
of rural electrification and the wider use of air conditioning and refrigerators in China
and South-East Asia is a significant factor contributing to an increased demand for
electricity in the residential sector. By 2040, China will account for 42% of the total
APEC ‘other’ sector electricity demand, while the US will account for 27%.

Natural gas is projected to be the second largest energy source in the ‘other’ sector
between 2012 and 2040. Gas demand will grow at an average annual rate of 0.92%.
An increase in natural gas demand is expected as income levels expand and the
extensive development of gas infrastructure continues. This will allow gas to replace
non-commercial biomass for heating and cooking. Natural gas demand for China in
the ‘Other’ sector in, in particular, is expected to grow at about 4.7% a year.

In 2040, the forecast of the demand for oil products, which is dominated in the ‘other’
sector by LPG (liquefied petroleum gas), will reach to 312 Mtoe at an average annual
growth rate of 1.27%. The growth in demand for oil products will be held back by
their relatively high prices and by the loss of some markets to natural gas, due to the
expanded coverage of gas distribution networks.

The demand for heat (mainly district heating systems) is projected to be the second
growing of any form of ‘other’ sector energy, at 1.59% a year. District heating is
potentially a very efficient energy source, since relatively low-temperature heat from
power plants and industrial facilities that would otherwise be wasted can be used for
space and water heating in nearby buildings. China and Russia, which already have
extensive district heating systems, are projected to represent about 96% of the total
APEC ‘other’ sector heat demand in 2040.

Coal demand is expected to have the lowest growth among the commercial fuels in
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the ‘other’ sector, at 0.78% annually. Coal will be increasingly replaced by electricity,
natural gas and LPG. In 2040, China will remain the largest ‘other’ sector coal
consumer in the APEC region, consuming about 90% of the total ‘other’ sector coal
demand.

Commercial fuels will increasingly replace biomass in the ‘other’ sector. However,
while the biomass share of ‘other’ sector energy demand will decline overall, its use is
expected to persist in rural areas, especially in China and South-East Asia, as a fuel
for cooking and water heating. In regard to other NRE sources, there will also be
some growth in the demand for solar water heating in the ‘other’ sector; however, it is
not expected to be large compared to biomass. The net result will be a more or less

stable demand for NRE in the ‘other’ sector over the outlook period.

Figure 3 APEC ‘other’ sector energy demand by energy source

1000 - 978

M Coal
m Oil

M Gas

Mtoe

= NRE
M Electricity

W Heat

2012 2030 2040

Coal oil Gas NRE  Electricity Heat
AAGR(2012~2040) | 0.78% 1.27% 0.92% 0.15% 2.06% 1.59%
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c. Conclusions

1. Over the outlook period, other sector energy demand will increase at average annual
growth rate of 1.31% form 1588 Mtoe in 2012 to 2288 Mtoe in 2040. By 2040,
residential and commercial sectors will be responsible for about 86% of other sector
energy demand.

2. Electricity, the largest energy source, will expand its share of other sector energy
consumption from 34.85% in 2012 to 42.75% in 2040, with heat’s share widening from
6.51% to 7.03%, while the share will fall from 18.97% to 17.03% for gas, from 5.74%
to 4.95% for coal and from 20.15% to 14.6% for NRE. The share for oil will remain
flat at 14% between 2012 and 2040.

3. By 2040, China is expected to remain the largest energy consuming economy in the
other sector which accounts for 1078Mtoe, followed by the US at 492Mtoe.

d. Reference:

Chen, Lei and Ralph D. Samuelson (2012), Residential Energy Demand Modeling Based
on Multi-Economy Data, presentation to the 3rd International Association for Energy
Economics Conference, Kyoto, Japan,

http://eneken.ieej.or.jp/3rd IAEE Asia/pdf/paper/057p.pdf

Chen (2012), A Manual of Processing Procedure on APERC’s Other Sector Energy
Demand Model, February 2012.

Judson, Ruth A., Richard Schmalensee and Thomas M. Stoker (1999), “Economic
Development and the Structure of Demand for Commercial Energy”, Energy Journal, Vol

20 No 2, 1999.

46


http://eneken.ieej.or.jp/3rd_IAEE_Asia/pdf/paper/057p.pdf

{4 4 Progress of Peer Review on Low-Carbon Energy Policies (PRLCE)
in APEC
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16-17 October 2013, Beijing, China

The Progress of Peer Review on Low-Carbon Energy
Policy (PRLCE) in APEC

Dr. Yeong-Chuan Lin
Asia Pacific Energy Research Centre (APERC)

Asia-Pacific
~ Economic Cooperation

mm) * Introduction

PRLCE in APEC- 2/30
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APERC’s Cooperative Activities

« APERC’s Cooperative Activities can be defined as “APERC’s
activities to directly cooperate with the APEC member economies in
solving their energy problems or improving their energy situation”.

* The major methods of APERC’s Cooperative Activities are peer
reviews and workshops.

» Peer reviews: Experts, mainly from the APEC region, visit a host
economy to review its energy situation and policies, and make
recommendations for the host economy.

» Workshops: Experts from both within and outside of the APEC region
work with host economy to share information necessary for policy
planning.

PRLCE in APEC- 3/30

Declaration of PRLCE

APEC Energy Ministers’ 2010 Fukui Declaration:
“We commend the Peer Review on Energy Efficiency
(PREE) which has been successfully carried out for four APEC
economies and urge additional economies to participate”.

“We 1nstruct the EWG to explore mechanisms to encourage
economies to set individual goals and action plans for
mtroducing low-emission power sources - renewable, nuclear
and fossil fuels with carbon capture and storage (CCS) - to
make our energy supply cleaner. We will create low-carbon
communities n the region”.

PRLCE in APEC- 4/30
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mms) - Mechanism for Peer Review of Low Carbon
Energy Supply (PRLCE)

PRLCE in APEC- 5/30

STes
.-“n i
meewg e

~aawer

Objectives of PRLCE

Assist volunteer APEC economies to promote low-emission power
sources by providing recommendations from APEC peer review
experts.

Share experiences and knowledge on best practices for efficient and
effective policies to promote low emission supplies (such as
renewable energies) in developing APEC economies, and to
determine how to adapt policies and measures which have been
successful elsewhere to the unique conditions of each economy;
Encourage developing APEC economies to set individual goals on
energy supply from low emission sources (such as renewable
energies), and to formulate action plans to achieve the goals

PRLCE in APEC- 6/30
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Stage Activity Responsibility
1 EWG endorses the host economy volunteering for Peer Review EWG
Economy prepares for and submits to APERC pre-briefing information within one
2 Sa s Economy
3 APERC P.RLCE.Ma.nager and economy representative plan Peer Review using Economy and APERC
Peer Review guidelines
4 Peer Review team proposed and contacted Economy and APERC
5 Peer Review team confirmed Economy and APERC
6 Economy plans visit in discussion with APERC Economy and APERC
Economy and APERC confirm review team and visit program.
7 APERC with Review team may submit specific questions / data requirement to host | Economy and APERC
economies. Review Team
APERC request for briefing information
Economy provides the answers for the specific questions and information to review
8 Economy
team
9 B ow i Review Team,
eview visit to economy Economy and APERC
10 Draft Review Report finalized Reue s
Economy
1" Final draft report signed off by economy Economy
12 | Economy provides Draft Peer Review Report to EWG Economy
13 Economy and EWG Secretariat tables the final draft review report at EWG for its Economy and EWG
discussion and approval Secretariat

Main R

Host Economy

¢ Plan review

PRECEMAPEC-7/30

E = S L i —

¢ Coordinate the e Conduct the

process review team review
* Prepare formation with the « Present findings
Documents for host economy and

Review

¢ Arrange logistic
needs

* Assess the
preliminary and
the draft final
report

e Coordinate the
draft final report
preparation with
Host Economy

* Prepare the
guidelines for
PRLCE

recommendations
in the preliminary
report

* Prepare the draft
final report

cf. “Guideline on APEC Peer Review on Low-Carbon Energy Supply (PRLCE)”
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e

oles and Responsibilities of Stakeholders

* Discuss and
Endorse the draft
final report

* Report to APEC
Senior Officials

PRLCE in APEC- 8/30




Cotehts

mms) + Progress of PRLCE Phase 1

PRLCE in APEC- 9/30

PRLCE Phase 1 PRLCE Phase 2
PRLCE-1 PRLCE -2 PRLCE -3
Thailand Philippines lndopesia

PRLCE in APEC- 10/30
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» Thailand hosted the first PRLCE-1 on 2125 May 2012
with the focus on Alternative Energy Development Plan
(2008-2022) (AEDP) for Solar, Wind , Biomass, Biogas
and other renewable energy.

» The review team consisted of 7 experts (from China,
Japan, Malaysia, Chinese Taipei, USA, Viet Nam,
IRENA) and 3 APERC Researchers.

» The review team experts have provided 45 policy
recommendations.

PRLCE in APEC- 11/30

| Department of Alternative
‘l Energy Development and Efficiency

W MINISTRY OF ENERGY

Alternative Energy
Development Plan
(2008 - 2022)
(AEDP)

New Energy Biofuel

Type (Wave,
Geothermal)
3MW

Oil Substitution
44%

Alternative Energy Consumption : 25% by 2021

Solar Hydro Bio Energy
Wind
3,200MW 1,608MW 4,390MW

PRLCE in APEC- 12/30
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Alternatlve Energy Development Plan (201 2~2021 )

) Depertment of Atternative 2
& o s  Thailand’s Renewable Energy Development
) minisTRY OF ENERGY

To substitute energy imported,

increase energy security, commit low carbon society

8

Alternative Energy Development Plan
(AEDP : 2012-2021)

Target 25 % of RE in Total Energy Consumption By 2021

Small + Bio E,,e,gy Biofuels&CBG m

Encouraging
Private-Led
Investment

« Tidal wave
3000 MW* 4 g0 e WG Bomass  Biogas MSW. 2 M”"on o e
100 ke 329 Mw* 4,800 MW 600 MW 400 MW - Biodiesel « Geothermal
(Heat) 7.2 Million ljd* 1MW
3,000 MW* « Advance biofuel
(Napler grass) replace diese!
8,500 1,000 ktoe 200 ktoe 3 Million I/d*
ktoe (Heat) (Heat) +Compress biogas
(Heat) replace NGV
1,200 ton/d*

Source: Ministry of Energy, APEC Workshop on Renewable Energy Promotion and Pricing “Last revised July 2013

Mechanism, 26-27 September, Taipei,Chinese, Taipei.
PRLCE in APEC- 13/30

PRLCE-2 in the Phlllppmes (Outlme)

» The Philippines hosted the second PRLCE-2 on 19~23
November 2012 with the focus on National Renewable Energy
Program (2011-2030) (including the Feed-in Tariff system for
renewable energy).

The review team consisted of 6 experts (from China, Japan,
Malaysia, New Zealand, Thailand, IRENA) and 3 APERC
Researchers. The review team experts have drafted policy
recommendations.

The first draft of Review Report for the 2nd PRLCE in the
Philippines was compiled and then reviewed by the Philippines
Government.

The final draft will be tabled for the endorsement of EWG46 at
Da Nang, Viet Nam in November.

Y

Y

Y

PRLCE in APEC- 14/30
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N Contents

ms)» Work Plan on PRLCE Phase 2

PRLCE in APEC- 15/30

» Indonesia hosted the first PRLCE-3 on 13~27 May 2013 with
the focus on Renewable Energy.

» The review team consisted of 5 experts (from China, Japan,
Malaysia, Thailand, USA) and 3 APERC Researchers.

» The first draft of Review Report for the PRLCE-3 in Indonesia
was compiled and is now under review by the Indonesia
Government.

» The Review Report was presented at a High Level Meeting on
Renewable Energy at Bali, Indonesia in October, and EWG
endorsement will be sought in their November, 2013 meeting.

» One more economy (Malaysia) has volunteered to host PRLCE-
4.

PRLCE in APEC- 16/30
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Institutional Context

Renewable Energy Goals, Targets and Strategy

y_ .

Regulation and Infrastructure
Biofuels and Biomass Energy
Geothermal, Solar and Wind Energy
Hydro Power Energy

Power Supply System-FIT, Smart Grid & Private Participation)

[Green House Gas Management

) g
| ”

The National Energy Council (DEN) ]

»

—

* Review the role of DEN related to RE

* Review the decision made by DEN related
___to RE

)

Institutiona ) - ' =
‘ - ‘The Directorate General of New Renewable .
Context ( Energy & Energy Conservation (DGNREEC) bi

[- Review the role of DGNREEC related to RE

[ » Review the procedure for RE development

®30—"~"®Q03033000D

Stakeholders : review their participation
related to RE development

0
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The 2006 National Energy Policy and

/

¥

Renewable

the Draft National Energy Policy

Energy .

Goals, » Review the targets related to RE \»
Targets & "1 » Review the plans related to RE »
Strategy

' * Review the programs related to RE '

30 —"®»03033000%

PRLCE in APEC- 19/30

Regulation

Infrastructure |

Review existing laws & regulations
and planned

/
-

Infrastructure

Regulation } :
and

Review electricity infrastructure

[- Review infrastructure funding

30 —"~"®O03033000%3
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-
Bio-Fuels &

Biomass
Energy

Review potential resources and
installed capacity

KGeothermaI,\ | ( ]

Solar and
Wind

Review the existing regulations and
planned

Review the plans and program

f/
Hydropower

Energy

Review the barriers

PRLCE in APEC- 21/30

Power Supply

System

Review implementation FIT related

to RE

Review the plans and program of

y/ smart grid

Review the private participation in
RE development and the barriers
for them to participate it

PRLCE in APEC- 22/30
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I= % . ¢
Areas covered in the Review

[ + Review existing regulation and 1

Green House ) planned —
Gas ‘ .
W+ Review the targets, plans and 1/

Management (‘ ]
program

PRLCE in APEC- 23/30

Possible Option for future PRLCE

* Compared with PREE (for all economies), given the
resource constraints of APERC and recognizing the
smaller number of potential host economies (only
developing economies), it may be necessary to
reduce the number of PRLCE peer reviews per year.

Example:

Two PRLCEs 1n 2012 and 2013

l
One PRLCE after 2014

PRLCE in APEC- 26/30
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m=) . Conclusion

PRLCE in APEC- 27/30

7/ S . A

Conclusion (1/2)

* Increase in energy consumption and fast economic growth in
the APEC region needs a more aggressive approach and etforts
for the development and application of low carbon energy.

* Host economy and other APEC economies can share
experiences and knowledge on best practices for efficient and
effective policies to promote low carbon power supplies (such
as renewable energy), including how to adapt policies and
measures/technologies which have been successtul elsewhere to
the unique conditions of each economy.

PRLCE in APEC- 28/30
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* Valuable recommendations on how to improve low carbon
energy policies can be gained for host economy.

* APERC will act as the coordinator to promote the sustainable
development of the APEC Region in cooperation with each
economy in the region.

PRLCE in APEC- 29/30

Thank you for your kind attention

http://aperc.ieej.or.jp/

B0 Asia-Pacific
Economic Cooperation
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