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Geothermal Energy Situation

Geothermal Energy Potential > 4,000 MW

Installed Capacity 1,972 MW 1,902.69 MW 1,848 MW
Generation 10,279 GWh 10,494 GWh 10,249.99 GWh
Fuel Oil Displacement 17.13 17.49 17.08
(MMBFOE)

Fo?gn Savings in MM 1,349.31 1,377.51 1,861.74
US

NOTE: no official data yet for 2013
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Geothermal Energy Situation

POWER GENERATION MIX
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Geothermal Energy Situation

Geothermal

A total of nine GRESCs under Open and Competitive Selection Process (OCSP),
five GREOCs/GOCs and 22 GRESCs/GSCs under Direct Negotiation for frontier
areas and seven conversions of Geothermal Service Contracts under P.D. 1442
into GRESCs under R.A. 9513 were signed.

To date, the country has 43 GRESCs/GSCs, seven (7) of which are producing
fields with total installed capacity of 1,868 MW, while the remaining are under pre-
development/exploration. Among the major islands, Visayas has the highest
installed capacity with 915 MW. Luzon has 844 MW and Mindanao has 108 MW of
geothermal energy.

Note:
GRESC - Geothermal RE Service Contract/
GSC — Geothermal Service Contract

GREOC — Geothermal RE Operating Contract/
GOC — Geothermal Operating Contract









Geothermal Energy Situation

Newly Commissioned Geothermal Power Plant

20 MW Maibarara Geothermal Power Project commissioned on February 08, 2014



M MODES OF AWARDING GEOTHERMAL SERVICECONTRACT (GSC)

DEPARTMENT ORDER NO. DO2013-08-0011

Adopting Policies in relation to the Processing of
Renewable Energy Service Contracts and Mandating the
Adoption of the Revised Templates for Renewable Energy

Service Contracts

e this applies for DIRECT NEGOTIATION




MODES OF AWARDING CONTRACT

SALIENT FEATURES OF GEOTHERMAL SERVICE CONTRACT UNDER
RA 9513 AND DO2013-08-0011

Automatic Cancellation of the Geothermal Service Contract (GSC), if:

Under Pre-Development Stage

Failure of the RE Developer to comply with its first Annual Milestone under the
approved Work Program; and

Failure of the RE Developer to disburse the cost equivalent of at least eighty per cent
(80%) of the total financial cost of its first annual Milestone which is set by the
DEPARTMEN at Six Million Five Hundred Thousand Pesos (Php 6,500,000.00)

Under Development Stage

*Non-compliance with the Milestone for the succeeding years under the approved Work
Plan and failure to disburse the cost equivalent of Two Hundred Million Pesos (Php
200,000,000.00) per megawatt shall result in the termination of the GSC




MODES OF AWARDING CONTRACT

SALIENT FEATURES OF GEOTHERMAL SERVICE CONTRACT UNDER
RA 9513 AND DO2013-08-0011

HIGHLIGHTS OF FINANCIAL TERMS

Signature Bonus Php 100,000.00
Development Assistance

*Pre-Development *Php 200,000.00
*Development *Php 500,000.00
Training Assistance Program

*Pre-Development *Php 200,000.00
*Development *Php 500,000.00

The RE Developer shall undertake corporate social responsibility projects in Host LGUs
focused on education and training of qualified and deserving beneficiaries, as the RE
Developer.




MODES OF AWARDING CONTRACT

SALIENT FEATURES OF GEOTHERMAL SERVICE CONTRACT UNDER
RA 9513 AND D0O2013-08-0011

MILESTONE APPROACH MATRIX
(under Pre-Development Stage)

Milestone Activity Milestone Period (from Milestone Cost (at Remarks
effective date) 100%)
Completion of 12 months Php 6,500,000.00 Pre-Development
Reconnaissance at 5 years
Geological/Geochemical
Surveys

Mandatory Activities*

1. LGU Endorsements

2. Licenses/Permits
Acquisition

* Mandatory activities are those activities that are indispensable during the Pre-Development Stage and common to all RE
Applicants regardless of type of technology



MODES OF AWARDING CONTRACT

Work Program Template for Geothermal Service Contract
Under Pre-Development Stage

YEAR 1 YEAR 2

ACTIVITIES

1. Review and Evaluation of Existing Data

2. Engagement with technical personnel/group
whowill handle the technical aspects of the

project

3. Zecure permits/clearance

a. LGU endorsement
b. DENR [CNC)
c. NCIP [CNO/CP)
d. Zocial Acceptability Program/IEC
4. Reconnaizzsance Geological and Geochemical

SUMVEYS
5. Detailed Surface Exploration
a. Geological survey and report submission

b. Gecchemical survey and report submission

c. Geophysical survey and report submission
&. Pre-Feasibility Study
2. Integrated Resource Aszessment

b. Preliminary Conceptual Modelling
7. Submission of Report




MODES OF AWARDING CONTRACT

Work Program Template for Geothermal Service Contract
Under Pre-Development Stage

YEAR 3 YEAR 4

ACTIVITIES

[

. Permitting/Licenzing and Accreditation
a. ECCfordrilling
b. DEMR Special Land Use Permit
. Exploration Drilling Preparation
a. Civil and logistics Works [Roads and Pads
Construction)
b. Mobilization of drilling equipment

2=

3. Drilling of exploratory well [3 wells)
4. Well Testing
5
E

. Documentation and Cata Collation
. Submission of Report

YEARS

ACTIVITIES

1. Post-Exploratory Drilling Evaluation and Report

Submiszsion
2. Feasibility Study
a. Grid System Impact Study
b. Grid Connection/RE Purchase Agreement
d. Risk Assessment/
e. Envirnomental Impact Study

f. Final conceptual Modelling

£. Economic Modelling

3. Declaration of Commerciality
4. Submizsion of Report




RGHT

DO RIGHT. BE BRIGHT.

1.
2.
3.
4.

MODES OF AWARDING CONTRACT

SALIENT FEATURES OF GEOTHERMAL SERVICE CONTRACT UNDER
RA 9513 AND DO2013-08-0011

MILESTONE APPROACH MATRIX

(under Development Stage)

Milestone Activity

Site preparation and civil/structure works

Drilling of production and reinjection wells

Flow Test and Bore Output Measurement
Construction of Fluid Collection and Disposal
System

Power Plant and Cooling Tower site preparation
and construction

Construction of switching station to connect to the
Transmission Lines of NGCP
Commissioning/Commercial Operations

Milestone Period (from
effective date)

Year 6 to 8

Milestone Cost (at 100%)

Php200,000,000.00/MW

Remarks



MODES OF AWARDING CONTRACT
FOR OPEN AND COMPETITIVE SELECTION PROCESS (OCSP)

The DOE is now finalizing the Guidelines and
Terms of Reference (TOR) for the geothermal
areas to be offered under OCSP

Target launching is on 3" quarter of 2014



2011 2015

Promuigation of rermalning
policy mechanisms, rules
under the RE Law
compictod by ond-2011
Tanget a0ational
bicemass capaaty of
2767 MW & reachod

Existing RE

capacity,
2010: 7,594 MW
5,438 MW by 2015

Gpacity of 1,455 MW is reachad
2025 2027 2030
Target additioral hydro
apactyof 5IM MW E
machad by 2023
Target ocean power
apacityof 70.5 MW s Targat addioral
machad 2025 solar capadty
of 284 MW Is
reachad by 2030
15t Ocean Energy fadity Targat accitional wind
operational by 2018 of 2,345 MW bs reachod by 2022

Implementation of Sectoral Sub-Programs and the Policy and Program Support Component

12,751 MW 15,219MW I 15,304Mw I
by 2020

Targeted RE-based Installed Capacity




RGHT . ROADMAP for the EXPLORATION, DEVELOPMENT and UTILIZATION of
GEOTHERMAL RESOURCES IN THE PHILIPPINES (2013-2030)

Establishment of RPS and FIT

2013 2015 2020 2025 2030
Installation of additional 170 MW Installation of additional 1,090 MW Installation of additional 125 MW} Installation of additional 80 MW
New Areas - 70 MW New Areas - 1,0400 MW New Areas - 125 MW New Areas - 20 MW
Expansion - 100 MW Expansion - 50 MW Expansion - 65 MW Expansion - 60 MW
Generation - GWh Generation - GWh Generation - 624.15 GWh Generation - 526.6 GWh .
Employment - 374 (full time) Employment - 1,870 (full time) Employment - 161 (full time) Employment - 136 (full time) VISION:
Investment - ~ PhP19,736.20MM Investment - ~ PhP105,076.12MM Investment - ~PhP 9,101.40MM_ Investment - ~ PhP 7,992.73MM

( ) Increase of

Research/Study on Enhanced 75% in
Geothermal System (EGS) and

Installed Implementation of Detaigj
Capacity Assessment of Low-

1,848 MW Enthalpy Geothermal Geothermal Heat Pump geoth_ermal
Resources Project capacity by
Feasibility Study of Enhanced 2030

Drafting of policy/
guidelines for the direct
use of small-scale
geothermal energy

Geothermal System (EGS) and
Geothermal Heat Pump

Optimization and
Improvement of Geothermal
Power Plant Efficiency and
Energy Conversion

<€ > <€ >

Establishment of Geothermal Training Center Encourage Service Contractors to undertake expansion/full

<€ >

Study and promotion of nonpower application/cascaded use of geothermal energy for development

Feasibility of Small-Scale
Geothermal Energy

<€

IEC campaign to address environmental and social concerns
Continued improvement of database and networking for better data access of both internal and external clients

Continued exploration in identified, underexplored, unexplored resource assessment of geothermal areas (high and low
temperature/enthalpy)



INVESTMENT OPPORTUNITIES IN
GEOTHERMAL DEVELOPMENT

Targeted Geothermal Capacity Addition (in MW), by Grid

20 800 65 -

LUZON
VISAYAS 30 150 - 60
MINDANAO - 230 90 30

Total 50 1,180 155 90

TOTAL Geothermal Capacity Addition (2013-2030): 1,475 MW



BARRIERS AND CHALLENGES
IN GEOTHERMAL DEVELOPMENT

Technoloqgy

» Development technology that can tap acidic or young geothermal systems

» Lack of permeability in prospect areas

» Optimization of geothermal resource utilization through cascade use and
development of low enthalpy geothermal systems

 Enhanced Geothermal System (EGS)

Environmental

» Utilization of geothermal resources located inside protected areas

Social Acceptability

 |Ps Consent
e LGU Concerns

Policy

* FIT for emerging technology on geothermal energy
 RPS approval



BARRIERS AND CHALLENGES
IN GEOTHERMAL DEVELOPMENT

Capacity building and enhancement of geothermal technical
expertise

Continuous Inventory of geothermal resources

Development and utilization of geothermal energy in off-grid and
missionary areas

Integration of climate change mitigation to energy policies, plans

and programs



THE WAY FORWARD

 Formulation of guidelines for the direct use of small-
scale geothermal energy

e Continued Resource Inventory and continued
Improvement of Geothermal RE Database

e Capacity Building / Information, Education and
Communication Campaigns

« Establishment of Geothermal Training Center in
coordination with RE Stakeholders

e Ongoing study on the exploration, development and
market of low enthalpy, acidic reservoir and enhance
geothermal system
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