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Geothermal Energy Situation
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~ Geothermal Powe r"*PlantS* o

458.53 AW HakBan

20 MW Malbarara

334 MW Tiwi

1,906 MW

Total Installed Capacity

{as of December 2016) 9 MW
Nasulo

722.68 MW Leyte

‘108.48 MW Mindanao
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New RE Development

'RE Capacity Addition Historical Development
RE Installations from 2009- Feb. 2017 under RA 9513

Capacity Addition since the enactment of RE Law = 1,835.89 MW
Installed Capacity under Net-Metering (recorded) 5.324 MW

TOTAL = 1,841.214 MW
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2016 Power Capacity and Gross
Generation B

Installed C;a_pa(;:i_t_y' Gross Generation

0.0%

Total Installed Capacity: 21,424 MW Total Generation: 90,797 GWh
Renewable Energy Share: 32.5% Renewable Energy: 24.2%
RE + Nat Gas: 46.1%
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Strategic Directions for
Geothermal
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~ Strategic Directions 2017-2040
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Primary Energy Mix 2016-2040

‘Sofar/wind:., Biofuels Other Technology

3.1%

Biofuels

Salar/Wind 1.1
0.0% .
Geothernal %
1%
. Hydro., .,
19%
Natural Gas
4:1%
Hydro
3.9%
Natural Gas
6.3%
2016 Actual ('preii_m} _ 2040 Outlock
Total Energy: 52.2 MTOE Total Energy: 134.2 MTOE
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Investment Landscape —

Opportunities and Challenges
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 Republic Act No. 9513: The Renewable Energy Law

INCENTIVES UNDER RE ACT

Renewable Energy Act -~
(RAS513) .

Non- Fiscal Incentives

"Renewable | FmT | = L Green Energy
Portfolio ~Scheme '- .
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Renewable Portfolio Standards

v'Mandated Renewable Energy electricity blend to the total supply of
electricity for on-grid and off-grid areas.

Will Create Market for Renewable Energy
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'GREEN ENERGY OPTION

v' A Renewable Energy Policy Mechanism which shall provide end-
user the option to choose RE Resources as their source of Energy.

End-User
{Consumer)

Distribution

Electric
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ROADMAP for the EXPLORATION, DEVELOPMENT and UTILIZATION of
Estabtishment of ips GEOTHERMAL RESOURCES IN THE PHILIPPINES (2017-2040)

Installation of additiorial7 1 MW Installation ofadditmn‘ 1725 MW installation ofadditional 206 MW Installation of additional 330 MW"
0 NewA ag - 460_ W MW 13

EmergmgTech, 49 MW

Ganeration- 446.47 GWh 3 I 1 3.0Wh. Genar ] g 68 .

Employmant- 121 (Full Time) Empl i i ¥ i 1 (Full Time)
vastment- PhP17,750.00 M 1 Investmient - PhP 181 250,00 MM -1 Investment - PhP: 74 500 OOMM 1 Invastment- PhP. 82, 500MM

VISION: -

Mgthd " Draftpo hl:ylguidelin sonthe
cw v implementationdf PHIIERINE  -i5ization of geothermal enefgy for
i, ‘Geothermat Reseurce’ ditact usefnonpower application, the

‘MW Invantory and Assessmen__t' . .
. - geothermat
[P TEE LT T L L R S—— - capacityto
Geothermal System {EGS], Acidic F 3 33& uw
Fluids, Low-to-mediim amsibility of emerging gdothemnal techindlogy suchias Enhanced Geothiermal System {EGS), Acidic i
'TempIEnthalpy Resoutcas. and ] "Fludds; Love-to miediumi TemplEnthalpyResuurces o ] g 2040
Qeothermal Haat Purnp
) o . Implementatwn andpromotion of emergl g gerthemial techne !ogy sucki & EGS; Aci die Fiuids and Low=ta medium
Drafthubrmt Iegls!atwe proposal.  temperature/low enthalpyresu urces undar the other Emarging Technology fiesy EiT
declaring RE resource land as:
primary land elagsification Study and promotion of direct use/nonpuwer application of geothermalenergy for davelopment
"Encoiirage’Sarvice Cantiactors ty Undértake dxpansion and full ufilizakion or optimizition of the gaotheimal projects.
EC campaign to address the:fallowing issuss: environmental permits and approval of SLUP, FLAG, TCP; protactedareas; LGUs and MEIPftPs social
- acgeptability

Hatmionizatio hof co nflicting poticiagwith dther govarnnent agencias:
tontinued improvement of database and networking far batter data access of both internal and external clients
Continued explorationinidentified, underexplored, unexploredresourca assazsmant af geothermal areas’
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Opportunities for Business Partnerships

« Resource assessment; detailed engineering design

« FS preparation; FS Review/Validation
« Project Management; Owner’s/Lender’s Engineer
« Technology Supply; O&M

* Investment
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NGAP Day 2016 G ETe e NGAP Day 2017

B L

: NZ-PHL Bilateral Arrangement in
Geothermal Cooperation - Nov 2017
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1.Rob Johnston
General Manager Business Development, GNS

r.johnston@gqns.cri.nz
+64-4-5704825

2.Diana Permanm
Business Development Manager, NZTE

- diana.permanm@nzte.qovt.nz
+62-2-15795 4111 Ext500

3.Hernando Banal li
Trade Commissioner, NZTE

diana.permanm@nzte.qovt.nz
+62- 2-15795 4111 Ext500

4.Wu Khoo
Geothermal Technical Resource
Manager, Mercury
Wu.kuoo@mercury.co.nz
+64 -7-3438507

5.Greg Firth
Director, UTREX

Gre.Firth@Utrexltd.com
+64- 7-9280052
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6.JinSong Chen
General Manager NZ, Demeter New energy NZ Ltd.

Demeternz.jinn@gmail.com

+64-3-3485738

7.Md. Bodruddoza Mia, D.Eng.

Associate Professor, University of Auckland
bodruddoza@du.ac.bd

+88-01818 240937

8.Jeremy O’Brien

Business Manager-Geothermal
Energy SEEQUENT
Jeremy.obrien@seequent.com
+64 21 334 090

9.M.R. Yoan Mardiana

Prilling Analysis

Engineer-Indonesia, Schlumberger
Bits & Drilling Tools

MMardiana@.slb.com
+62 816 759 365

10.Conal O’'Donoghue
Regional Sales Manager Australia & New Zealand

Conal.odonoghue@wateradditives.com
+61(0) 417 978 305

11.George Hooper

Senior ConsUltant , Advisian
George.hooper@adviéan.com
+64-2-7045009836
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12.Angus Yeh.

Researcher, University of Auckland:

bodruddoza@du.ac.bd
+88-01818 240937 ‘
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Imagine it.
Delivered.
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New Zealand 4 :
Geothermal Workshop

Our sincere thanks to our sponsors for their support

o Sponsors -
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We're committed to the development and
use of geothermal energy — our team of
world-class experts are always innovating.
In August we launched New Zealand's first
green borrowing programme for investors,
backed by our geothermal assets.

Our sincere thanks to our sponsors for their support
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Supporting global growth of
geothermal energy use through
education, research and
cansulting services

www.gecthermal . auckland.ac.nz
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Sponsors . TOGETHER, WELL AHEAD

Moving the Geothermal Industry Forward

Gome and see us ot our baoll E
Contact us: geothermal@gns.cring :
wWWwLgns.cri.nz

ENERGY AND
INDUSTRIAL

ROUD SPONSO

39« Y@
. o NZGW
QOur sincere thanks to our sponsors for their support New Zealand

Geothermal Workshop

-89 -







