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Mariposa
CO,
GHG
CDM
Mariposa SIC SIC
NCRE Non-Conventional Renewable
Energy 20MW
CM 0.455[t-CO,/MWh]
90 7%

166,622 [t-CO,/y]

- 366.1[GWh/y]
> 0.455[t-CO,/MWh] ]
4,847 [t-CO,/y]
ER,
ER,= 166,622 [t-CO,/y] — 4,847 [t-CO,/y]
= 161,775 [t-CO,/Y]
15 Co,

161,755 [t-CO,/y] * 15 = 2,426 [ t-CO,]
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2010 320MW 30
3
Santiago 300km 2,000m
Region 2 2015 11 10-11
Mariopsa
Mariposa
3 1
2
MHPS
Mariposa

1

HP http://www.mofa.go.jp/mofaj/area/chile/index.html

CEGA HP (http://www.cega.ing.uchile.cl/cega/index.php/en/outreach/geothermal-in-chile)




2,000m 1 5

H27 JCM FS

Los Azufres 3,000m) Olkaria(2,000m)
EPC
EPC 2015 2
Energy Development Corporation EDC Tongonan
EDC
EDC MHPS JCM PS Project planning
Study JCM
EDC Mariposa
4
TOP 5 GEOTHERMAL COMPANIES
CAPACITY (in MW)
COMPANY STEAM PLANT
1 EDC 1,169 1,169
2 Comision Federal de Electricidad 958 958
3 Enel Green Power 915 915
4 Chevron 1,329 887 *
5 Ormat 689 749

Source: Bertani, Ruggero, 2010: Geothermal Power Generation in
the World 2005-2010 Update Report
Note: * Not included is the 442 MW operated by the Indonesian

Government through PLN

4

[MW]*

2 Company presentation: 2015 CalGEMs conference, Energy Development Corpopration
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Philippine National Oil Company- Energy Development Corporation, PNOC-EDC

2007 EDC

EDC 2011 Mariposa 155MW

Mariposa
290

4
SING Sistema Interconectado Del Norte Grande
Regionl, I SIC Sistema Interconectado Central  Region
Mariposa SIC SIC  SING
95% Aysen Magallanes
SIC  SING 2015 2018
® 2000kW 500kW
2000k 500K
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SING
3,954MW

SIC
15,468MW

Aysen
52MW

Magallanes
102 MW

2000 S% 6
2007

2007
7 SIC SING
OECD >

* Qil & Gas Security: Emergency Response of IEA Countries, Chile, 2012, IEA CNE Capacidad instalada de generacion
® National Enery Strategy 2012-2030: For the future, Ministry of Energy
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9 SIC 2015 SIC

, 442.45, 3% 346.9, 2%

, 810.02, 5%

754.27, 5%

8 SIC [MW] 2015

, 987,205, 2,389,883, 5%

2%
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3%

130255 0% 867,015 2%

9 SIC [Mwh] 2015
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8

, 16.38, 0% , 88.90, 2%

17.50, 0% , 102.68, 3%

, 170.98, 4%

183.28, 5%

10 SING [MW] 2015

, 232,219, 1%

, 372,895,
133,906, 1%

2%

1,222,957, 7%

11 SING [Mwh] 2015
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CNE 15
2015 2030 4%
12 SIC  SING
SING 4.6% SIC
4.1%
140 1 = SING
190 - = SING
100 -
=
3
e 80 .
60
40
20
0
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
12 2030 8
NCRE 3 2016 SIC
o NCRE
4 SING SING
NCRE 13 SIC  SING
2016 SIC  SING
NCRE
2016 NCRE
8 CNE

¢ Capacidad instalada de generacion (http://www.cne.cl/en/estadisticas/electricidad/)
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3 SIC 2016
Region
[MW]
Malalcahuello Latin American Power Jan-16 9.2 IX
Carilafquén Latin American Power Jan-16 19.8 IX
Panguipulli IMELSA Jan-16 0.3 XIV
Conejo Etapa | Pattern Energy Group Jan-16 104.5 Il
Chaka Etapa Il Central Solar Desierto | Jan-16 27.0 I
Chaka Etapa | Central Solar Desierto | Jan-16 23.0 I
La Montafa | VHC Jan-16 3.0 VII
La Chapeana Renovalia Jan-16 2.8 \%
Las Mollacas Renovalia Jan-16 2.8 I\
Pampa Solar Helio Atacama Nueve Jan-16 69.0 I
Renaico Enel Green Power Jan-16 88.0 Vil
Valleland Valleland SpA Jan-16 67.4 I
Solar Cardones IC Power Feb-16 0.44 I
Quilapilun Sunedison Feb-16 103.2 RM
Las Nieves Andes Power Mar-16 6.5 IX
PFV Olmué Sunedison Mar-16 144.0 vV
Los Buenos Aires Enel Green Power Mar-16 24.0 Vil
La Silla Parque Edlico Renaico Mar-16 1.9 IV
Dofia Carmen IMELSA Mar-16 70.0 Vv
Valle Solar Alpin Apr-16 74.0 I
Carrera Pinto Etapa |l Enel Green Power Jun-16 77.0 I
Rio Colorado GPE - Hidroeléctrica Rio Colorado Jun-16 15.0 Vi
Los Loros Solaire Direct Jun-16 50 I
Ancoa GPE Jun-16 27.0 VII
Pelicano Austrian Solar Jul-16 100.0 I
San Juan Latin American Power Jul-16 184.8 I
Abasol Avantia Aug-16 61.5 I
Divisadero Avenir Solar Chile Sep-16 65.0 I
El Romero Acciona Sep-16 196.0 I
La Mina Colbun Sep-16 34.0 VI
Guanaco Solar Gestamp Jan-17 50.0 I
Malgarida Acciona Apr-17 28.0 I
CTM-3* E-CL Jun-17 250.8 Il
Nuble Eléctrica Puntilla Jun-18 136.0 VIl
Alto Maipo - Las Lajas AES Gener Feb-18 267.0 RM
Alto Maipo - Alfalfal Il AES Gener May-18 264.0 RM
Los Céndores Endesa Dec-18 150.0 Vi
San Pedro Colbln Oct-20 170.0 XIV

15
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4 SING 2016
Region
(Mw]
Andes Solar AES Gener Jan-16 21.0 Il
Jama Etapa Il RIIN Capital Jan-16 225 1l
Cochrane Ul AES Gener Jan-16 236.0 1l
Pampa Camarones | E-CL Jan-16 6.0 XV
PV Cerro Dominador Abengoa Jan-16 100.0 1l
Finis Terrae | Enel Green Power Feb-16 69.0 1l
Pular RIJN CAPITAL Apr-16 28.9 Il
Paruma RIJN CAPITAL Apr-16 21.4 Il
Arica Solar 1 (Etapa ) Sky Solar Group Apr-16 18.0 XV
Arica Solar 1 (Etapa Il) Sky Solar Group Apr-16 22.0 XV
Bolero Etapa | Helio Atacama Tres May-16 42.0 1l
Cerro Dominador Abengoa May-16 110.0 1l
Kelar BHP Billiton May-16 517.0 1l
Cochrane U2 AES Gener May-16 236.0 Il
Quillagua | Parque Eélico Quillagua Jun-16 23.0 1l
Bolero Etapa Il Helio Atacama Tres Jun-16 42.0 1l
Finis Terrae Il Enel Green Power Jun-16 69.0 1l
Uribe Solar Gestamp Jul-16 50.0 1l
Lascar Etapa | RIIN CAPITAL Jul-16 30.0 Il
Lascar Etapa Il RIIN CAPITAL Jul-16 34.6 Il
Bolero Etapa Il Helio Atacama Tres Aug-16 21.0 1l
Sierra Gorda Enel Green Power Oct-16 112.0 1l
Bolero Etapa IV Helio Atacama Tres Oct-16 41.0 1l
Blue Sky 2 Crucero Este Dos Oct-16 34.0 1l
Blue Sky 1 Crucero Este Tres Oct-16 51.6 1l
Quillagua Il Parque Eélico Quillagua Dec-16 27.0 1l
Cerro Pabellon Enel Green Power Dec-16 48.0 Il
Huatacondo Austrian Solar Jan-17 98.0 [
Quillagua lll Parque Eélico Quillagua Aug-17 50.0 Il
Usya Acciona Oct-17 25.0 Il
Infraestructura Energética | E-CL Feb-18 375.0 Il
Mejillones
1059
NCRE
2625.14
817
200 375
2016 2017 2018
13 2016 SIC  SING MW
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1981 23kV
3
3
2
CDEC
2000kW
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|
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14 10
1 ,2014.9 , JOGMEC , 2012, , CNE
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1960 CORFO UNDP
Law 19,657
2016 2 4
SING 2016 12 Cerro Pabellon
Enel Enerl Green Power 2015
2010 Mariposa 50
3 16GW
11 15
Mariposa
SIC

"' CEGA (Andean Geothermal Center for Excellence) HP
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Developing MW O Number of Projects
15 12
ME: Ministry of Energy 19657 2000
ME National Energy Strategy
2012-2030
NCRE
NCRE
NCRE
2014 5 Enegy Agenda
2013 US$128.2/MWh
25% 2014 2025
45% NCRE 20%

22015 Annual U.S. & Global Geothermal Power Production Report
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2025 20% Energy Efficiency Agenda
ENAP : National Oil Company
Enegy Agenda
2015 12 Enegy 2050 2050 70%
2008 2013 RPS
200MW 2015 7 NCRE
Non Conventional Renewable Energy
2025 20
2014 9 2018 CO, SO,
CO, 1[t-CO,] 5US$
2015 5 26 JCM
2015 12 COP21 2020 INDC Intended
Nationally Determined Contribution GDP
2 GDP Co, 2007
2025 30-35% 2030 40-45%
GDP CO, 2007 2025 25-30% 2030
35-40% 1
Co,
NCRE

* CONTRIBUCION NACIONAL TENTATIVA DE CHILE (INDC) PARA EL ACUERDO CLIMATICO PARIS 2015 (Septiembre 2015
http://www4.unfccc.int/submissions/INDC/Published%20Documents/Chile/1/Chile%20INDC%20FINAL.pdf)
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SIC
NCRE

EDC

JCM MRV
EDC
JCM
Mariposa
SIC NCRE
CDM
16 JCM
MHPS
/
16
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5
5 1
10 13 JCM FS 1
FS
EDC Chile Ltda. GEC JCM FS
Ministry JCM
of Foreign Affairs
10 14
Ministry of Energy
Foreign Investment
Committee(CIE)
10 15
Ministry of Energy
EDC Chile Ltda. JCM
10 16 PPA Power
CNE Purchase Agreement
MMA JCM FS
EIA
JICA Chile JCM
ME
2015 7 ENAP
Enel 4500m
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2017 48MW 155 CO2
PPA
2
2 Mariposa
EDC
6 2
11 9
Foreign Investment
Committee(CIE)
EDC Chile Ltda. 11 10 Mariposa
NCRE
Mariposa EDC
11 10 EDC Chile Ltda. Mariposa
11 11 EDC Chile Ltda. Mariposa
MHPS EDC
MRV
11 12
Mariposa
11 13 A Mariposa
B
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Law 19,657 2000
2013
18
2
2
ME
ME
Exploration
Exploitation
ME
ME
ME
ME

CDEC
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EIA EIA

EIA SEA . Servicio de Evaluacién Ambiental
SEA MMA EIA
EIA SEA EIA EIA
MNA Ministry of National Asset
ME EIA

SEA

EIA MMA SMA . Superintendencia del Medio
Ambiente

2 years

(extension for 2 years is possible ) 1-2years 3-4years
Project Pre-surve ibili
H Y q Test | Feasibility )| Nego- qm Power plant
Process /Public tender Eplotaicn Drilling Study tiation =R 2iling construction SER P e
Development Process of Gathering and Surface exploration Exploratio | 3G Transmiss  Environmenta Drilling EPC tender Testing, Operation &
Geothermal Power Plant evaluation of existing ndrilling  analysis, ion I Impact study production : Design, commissi ~ Maintenance
data and connectio  (EIA) or wells construction, oning,
Surface investigation feasibility  nto the Environmenta Connecting HT training
Task report grid limpact transmission
statement or
declaration
(EID)
Ministerio de Mineria Notice and report in case of the existing mining site near
(MM: Ministry of Mining) the development site
Ministerio de Bienes Nacionales(Ministry of Notice and report in case of the existing mining site near
National Assets) the development site
Renweable Enegy Division, Exploration Approval Reporting progress of prospecting Exploitation Reporting progress of prospecting activities, financial
o ) Geothermal Unit iG] (Ui activities and Financial condition every Approval and condition, and commercial or industrial operations
Ministerio de year License every year
Energia
(MA: Ministry of
Energy) X .
Advisory section Support for procedure, report, coordination and Approval and License
SEA: Servicio de Evaluacion Permission
Ministerio del Ambiental Support
Medio Ambiente
(MMA: Ministry of
Environment)  gMA: Superintendencia del it |
Medio Ambiente udit for environmental protection

18

RPS Renewable Portforio
Standard Law 20,698 CNE CIE

27
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RPS
RPS NCRE 2013 1 2021
15 2025 2%
7
NCRE
US$47/MWh 2013
New public auction system NCRE
2050
70
7 RPS NRE
2013|2014 2015|2016 | 2017|2018 {2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025
y 50 | 60| 70|80 | 90 100|110|120|135|15.0|165|18.020.0
0
y - 110101010 |10 10| 10|15 |15 |15 |15 | 20
0
NCRE
NCRE

NCRE
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NCRE
JCM
2015 12 Energy
2050 2050 70
CDRC
2MW
220kV Trunk Transmission System
Additional Transmission System
CDEC
CDECSIC SIC
14
CDEC
CNE
2015 2016 4
2015 2016 2
" 26 JCM
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2016 4 2021
1,000GWh/ 5,500GWh/ 2 1,000GWh 3
NCRE 2022
6,500GWh/ 1 20
2010
5
EDC
19 5
3 Region Talca 115
15
Mariposa
Talca 118km
32km EDC
100
Mariposa EDC

30



Mariposa

_aa
/
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Mapriposa 100

19

Mariposa EDC Lagunadel Maule Pellado
20 Mariposa
Geology, Geophisics, Geochemical research
2016 2017 3000m
Pellado  3000m

31
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- Pellado

; Laguna del Maule
{ (16,000has)

(4,000has)

20 Mariposa 1

EDC 2017 EPC 2021
2015 EIA

220kV Mariposa 2

20km 25km EIA

50MW
EDC US$200-250m
Mariposa
40
EIA EIA

* Company presentation January 2016, Energy Development Corporation
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Enel

JCM

EDC

EDC

MRV

EPC

Mariposa

CDM
NCRE

SIC

JCM

NCRE

JCM

CNE
SIC

MRV

EDC

SIC
SIC  SING

H27 JCM FS

EIA 12
EDC
CDM
EDC
CNE
HP
NCRE

21

CDM Tool to calculate the emission factor for an

33
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electricity system (version 4.0) CDM CO,
OM Operating Margin
BM Build Margin
CM Combined Margin JCM
CNE NCRE
NCRE
CDEC NCRE must-run
OM Operating Margin
Simple OM CDM
BM Build Margin
CNE SIC 20
2014 CNE
OM BM CM 8
0.455[t-CO,/MWh]
8 SIC CDM
OM BM CM
[t-CO,/MWh] 0.321 0.588 0.455

34




H27 JCM FS

n RSS N\

Energla An iniciative of the
Abierta National Energy Commission Q

Home Statistics + Information Center - API Joinus About ~
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System: Filter by

SIC v Manth v 2014 v Apply Clear
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21 SIC 10

'8 http://energiaabierta.cne.cl/visualizaciones/factor-de-emision-sic-sing/
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EDC 22
Mariposa
Mariposa
EIA EIA
2016 9 EPC
3 4
2021
JCM
JC JCM Joint Comittee
Project Design Document
2015 2016 2017
Oct, 2016 2021
2 years 1 year 3 -4 years

Development process

of geothermal power . Feasibi o

plant Concession 2R it lity N EIA Drilling /| Plant Construction test 0&M
research drilling study on
JCM Model Projects ng:j,tﬁg?;cio

Available support by

Japanese Consortium

Financial advisory
22
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PPA

23

Mariposa EDC
EDC
EIA
JCM
MHPS EPC
MHPS
JCM
EDC (
&—— MRV
p
[ T
EIA
(.
( EPC \
MHPS

23

EDC

EDC
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MHPS EPC EDC
EDC MRV
JCM MRV
MRV
9
IRR 10 IRR
9
5
50MW
2 EPC
70:30
90
O&M EPC 5.5%
10US /KWh
15
5%
JCM 8.3MilusSD 10
10 IRR
PIRR 20
11.3%
JCM 11.8%
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H27

EDC

24
Bankable

MiRIG :

CTF Clean Technology Fund

IDB

EDC
Geothermal Risk Mitigation Program

CIF Climate Investment

IDB

2014

CIF

Fund

$ 20M 2000

3S09 8AlE|NWNYD

EDC

High

ysry yalfoud

Moderate

adURURIUIRI
% uonesedo

uoRoNJSU0D

Bunua

Bankability

17

24

" Geothermal Handbook: Planning and Financing Power Generation, 2012, World Bank
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JBIC

JBIC

OECD

JBIC

85%

10%

JBIC
EIA

H27

EDC JBIC
MHPS EPC
JBIC
25
OECD
Libor
3
MHPS
JBIC JBIC EIA JBCI
EIA
EIA

40

JCM FS

JBIC

50%



Japan

Export of Equipment and service for business

Japanese

JCM host country

H27

company

JBIC co-financing

Private Bank

T insuring JCM JC
NEXI
25 JBIC
Mariposa
EIA
EDC EIA

* JBIC

41

Vv Vv

JCM registration

JCM FS

Entity

N

18

11

EIA

JCM applying
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11

ME

Geothermal EDC

Concession
MBN Ministerio de
Bienes Nacionales
EDC ME MMA
EIA EIA

12

12

ME

ME
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Mapriposa
IT
JCM
JCM
50MW
16 tCO,/ 3GW
320 tCO,/
SOx NOx
2013 8 2012
Reglamento del Sistema de Evaluacion de Impacto Ambiental EIA
2013 12 EIA CDM

EIA

43
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EIA
Enel
12
EIA EIA

Ministry of National Asset ME

EIA

SEA MMA EIA

EIA
SEA EIA
EIA
75% 19
2012 64% 29%
SING SIC 2015
2018
30
24
SING SING
NCRE SING SIC Mapriposa
JCM
SING
JCM
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JCM
JCM CDM ACO0002 Large-scale
Consolidated Methodology Grid-connected electricity generation from renewable sources
JCM
13
ME
2012 2014 SIC
CNE
CDM OM
OM CNE
OM CDM
CNE
BM CDM CDM
108 2016 1 29
CDM
BM
JC JCM

PDD
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13
kl, t,
PFCy Nm®/
RGp;, MWh/y .
NCG
NCG
co t-CO,/
WS eam,
teamCozy | =2 t-steam ASTM
E1675
NCG
NCG
- tCH,/
w,
steamChdy | =4 t-steam ASTM
E1675
NCG
Msteamy |NCG t steam
SIC
CNE
tCO,/M
RF g0y oM wh web
site
OM
CNE OM
tCO,/M »
RF ia8my BM wh web | Generacion Bruta SIC -
site |SING Consumo de
Combustibles SIC
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JCM 14
14
1
2
1 CDM AC0002 Applicability
2
GHG
GHG
GHG 15
15 GHG
GHG
CO,
Co,
GHG
CO,
NCG GHG
CH,
CO,
GHG
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Co,
RE

y

RE, = RGp;y * RFyigcmy

H27 JCM FS

RE, : [t-CO,/y]
RGp;, : JCM [MWh/y]
RFiscuy - CM [t-CO,/MWh]
CM RFgr/'d,CMy
RF iscmy = RFgigomy * 0.5 + RF 48y, * 0.5
RFiqemy - BM [t-CO,/MWh]
oM RF, grid,OM,y BM RF, grid,BMy
A. JCM  JC Joint Committee
B. “Tool to Calculate the emission factor or an electricity
system”
A
oM
oM SIC
SING CNE BM JC
PE,
PE, = PEg, + PEg,
PE, [t-CO,/y]
PE,., [t-CO./Y]

48



PEg, v
[t-CO,/y]

PErs, = PFC,, * NCV,,
PFC,, :

1000NM® /y]
NCV,,

Ly

1000Nm3y]

PEgp, = (1 Witeam,cozy *

Wsteam, cozy :

Wsteam, CH4y *

GWP,, :
M

steamy

CH,

0.001[t-CO,/t-steam] CH,

H27

NCG
PEe,
i
i
NCG CO,
NCG Cco,

Wsteam,CH4,y * GWP CH4) * Msteam,y
NCG CO, [t-CO,/t steam]
NCG CH, [t-CH,/t steam]

[t-CO,/t-CH,]
[t steam/y]

NCG CO, CH,
CDM

0.0000012[t-CH,/t-steam] EDC

ER, = RE, - PE,
ER,: [t-CO,/y]
RE, [t-CO,/Y]
PE,: [t-CO,/Y]

49
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CH,

Cco,

K, t,

[t-CO,/ K, t,

PEGP,y

Cco,
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16
16
GWP,,, IPCC
Global warming potential of methane Climate Change 2007: Working Group
valid for the project period: 21 I: The Physical Science Basis
[t-CO,/t-CH,]
NCV, i | IPCC
( )
[t-CO,/ kI, t,  Nm?
JCM
EDC MRV
26
ER, 164,199[t-CO,/y]
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JCM_CH_F_PMS_ver01.0

Joint Crediting Mechanism Proposed Methodology Spreadsheet Form (Calculation Process Sheet)

[Attachment to Proposed Methodology Form]

a atio ore O ed O e pe a e Para ete
Emission reductions during the period of year y - 164,199|t-CO.,/y ER,
elected defa HiEs &
Global warming potential of methane - 21|t-CO2/ t-CHs | GWPcH4
CO2 emission factor of diesel in year y Diesel 37.7|t-CO2/GJ NCViy
Net calorific value of fossil fuel Diesel 0.0687|GJ/kl i
alculatio or reference e 0
Reference emissions during the period of year y - 166,622|t-CO,/y RE,

Quantity of net electricity generation that is produced and fed into the

grid as a result of the implementation of the JCM project activity ) 366,606/ Mwhly RGea.y

Combined margin CO2 emission factor for grid connected power

generation in year y calculated the latest emission factor . 0.485 :CO,/ MWh | RFgr.cuy

Operating margin CO2 emission factor for grid connected power

generation in year y calculated the latest emission factor ) 0.321/1-CO,/ MWh )

Build margin CO2 emission factor for grid connected power generation

in year y calculated the latest emission factor ) 0.588/-CO,/ MWh/ )

The weights of Build margin for calculating the Combined Margin - 0.5 - -
The weights of Operating Margin for calculating the Combined Margin - 0.5 - -
4 a atio O e proje e O
Project emissions during the period of year y - 2,424|t-CO,ly PE,

Project emissions from fossil fuel consumption in year y Diesel 0|t-CO,ly PErry
SI’OjeCt consumption of diesel of the applicable equipment in year Diesel olkiy PFC.y
Net calorific value of fossil fuel Diesel 37.7|GJKI NCViy

Project emissions from ‘the operation of geothermal power plants due ) 2,424 |-COLly PEcry

to the release of NCGs in year y
Average mass fraction of CO: in the produced steam in year y - 0.001t-COz2/ t-steam |Wsteam,coz,y
Average mass fraction of CHs in the produced steam in year y - 0.0000012|t-CHa/ t-steam |Wsteam,cHay,
Global warming potential of methane - 21|t-CO2/t-CHa GWPcH4
Quantity of steam produced in year y - 2,364,023|t-steam Msteam,y

[List of Default Values]

Net calorific value of fossil fuel NCVi,y NCVi.y Unit
Diesel 37.7 GJ/KI
CO2 emission factor of fossil fuel PFCiy Unit
Diesel 0.0687| t-CO2/GJ
Emission Factor RFgrid,Bmy Unit

BMmargin COz emission factor for

. - 0.340| t-CO2/ MWh
grid connected power generation in year y

Global warming potential of methane GWPcH4 Unit
CHa 21| t-COz2/ t-CHa
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