2nd Workshop on Natural Gas Field Development with high CO2 and H2S —
a case study on the Puguang Gas Field in Sichuan Basin, China
CCOP, Chengdu, China
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Presidential Decree No. 87: “The Qll
Exploration and Development Act of 1972”

* Service Contract System
- Service Contract (SC)
- Geophysical Survey and Exploration
Contract (GSEC)
- Non-Exclusive Geophysical Permit
(NEGP)

* Philippine Energy Contracting Round
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ILOCOS SHELF

Area =

PHILIPPINES

19,500 q k., 60% offshore

Vildcat well driled = 1
Total resources:

Undiscovered = 19 million bbl oi equivalent

CAGAYAN BASIN

Gasmakes up 100% of the fofal rasources.

SOUTH CHINA SEA

WEST LUZON

Area = 16,000 sq km,, 95% offshore
Wiideal wells driled = none

Tolal resources

Undiscovered = 23 million bbl of equivaler
Gas conglilules 100% of Ihe folal resources.

MINDORO-CUYC BASIN

Area = 58000 sq km, 90% oftshore

Wikdeat wells drilied = 15

Total resources: 832 million bbi ofl equivalent
Discovered = 25 milion bbl o, &
Undiscovered — 806 million bbl o. e,
Gasmakesup 7% of he folal resources.

HORTHWEST PALAWAN

Area = 36,000 & km, 100 % offshore
Wildcal wells drilled ~ 58

Tolal resources : 2,318 milion bbl ofl equivalent
Discovered ~ 942 millon bbl 0. e.
Undiscovered = 1,376 million bbl o.e.

Gos and condensate make up 72% and 13%
rempeciively, of Ihe folal resouices

REED BANK

Area ~ 71,000 =g km, 100 % offshore
Wildeal weils diilied =4

Total resources:

Undiscovered — 440 millon bl ol equivalent
Gasmakes up 92% of he lofal resources

EAST PALAWAN BASIN

Atea - 92,000 sq km, 100% oftshore
Wildeal wells driled = 4

Total resources:

Undiscovered = 443 million bbbl oil squivatent
Gas congiiules 28 % of ine lalal resources.

BORNEO £

Asea = 24, 000 sq km., 80% onshore
Wildical wells driled = 30

Tolal resources:

Discovered =0.4 millon bbl oil equivalent
Undiscoverad = 396 million bbl ol equivalent
Gas conahitules 79% of the lofal resources.

CENTRAL LUZON

Area- 16,500 sq km, 95% onshore

Wiidcat wells driled ~ 17

Total resources

Undiscavered ~ 902 million bb! oll equivalent
Gashas 100% share of ihe folal resources.

BICOL SHELF

Area - 32, 500 sq km., 100% offshore
Wildea! wells drilled = &

Tokal resources:

Undiscovared - 44 mion bbi of squivclent

G condliules 100% of e ol reamuces. 1\

SOUTHEAST LUZON

Area = 66 000 5q km., 55% onshore
Wildeat wells drilled = 28
Total resources:

liseavered = 301 million bb ail equivalent
Gas conslifules 36% of fhe folal resources.

WEST MASBATELOILO BASIN

25 000 sq km., 60 % offshore
Midzat wall lad = 10
Tolal resources:
Uncliscovered — § million bbl ofl equivalent
Gasmakes up 72% of the lotal resources.

VISAYAN BASIN

Area = 46 500 5q km., 70% offhore
Wiideat wells drilied = 143

Totol resources: 1 260 million bbl oil equivalent

Discovered — 0.5 million bbl 0.6

Gashas 28% share of the folal resources.

AGUSAN-DAVAO BASIN

Ared = 33,000 sq km, 60% difshore
Widcatwelsdriled = 3

Tofal resources:

Undizcoversd — 194 milion bl ol
squivalent

o

G mokes up e il resouces

SULU SEA

Area = 115,000 5q km, 95 % offthore
Widcal wells driled ~ 17

+| Tolal resources:

%, Undiscovered — 203 milion bb! oll equivalen!
7K Gasmakes up 3% of the lofal resources.

COTABATO BASH

Area ~ 14000 33 km, 100% onshore
Widcal wells diled - 10
Tolal rescurces:158 millon bb ol equivalen!
CELEBES SE A bicoeed -5 miion bo o.
Undiscovered = 152 milion bbl 0. &
Gas consltules 45% of e folol resources
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SOUTH CHINA SEA

| LIST OF PETROLEUM SERVICE CONTRACTS |
SERACE CORITR 15 e

PHILIPPINE SEA

EXISTING PETROLEUM

llISERVICE CONTRACTS(SC)

34 Active Service
Contracts

e 1 Active Geophysical
Survey & Exploration

Contract (GSEC) for
conversion to SC




sDiscovered: 3.8 Tcf

=*Undiscovered: 24.7 Tcf (33% mapped)




Gas Flelds in the. Philippines

San Antonio

- G&G for further San Anionio
development |

Malampaya o Malampaya

il - ~ 2.4-3.7 TCF
- Drilling of appraisal -
well later this year W iberta

Libertad -
- To fuel 2-MW pow

plant $
Sultan-sa-Barongis
- For further evaluation




Sample Assays of Natural Gas in the
Philippines

Gas Field 1

Component Concentration Technique
(/sm3 gas)

CO, 3 - 3.8%m Orsat
H,S 4.8 -12.3 ppm Tutweiler
Radon-222 1.0 - 6.0 mWL WLM-30

Water 3,850 — 14,248 Karl Fischer reagens (ASTM
(mQ) E700)

Mercury 0.3 -4.2 (ug) KMnO4/H2S04 (ISO Method
6978A)

Chlorides 0.35 - 1.4 (mg) CL 0992/IP 77 (AG2NO4)




Sample Assays of Natural Gas In the
Philippines

Gas Field 2

Components Mole Fraction (%)
Methane 96.3006

Ethane 0.3508
Nitrogen 2.5832

0.7122
100.000




Sample Assays of Natural Gas in the
Philippines

Gas Field 3

Component
MNitrogen
Hydrogen Sulphide
Carbon Dioxide

hNethane

Ethane

Fropane
sobutane

MN-Butane
sopentane
M-Pentane
Hexanes
Heptanes 4

Tota 1 O

Specific gravity (air = 1.00) O.576
1 Gross Heating Value {(BTU/SCF) 963
Average Molecular Weight 16,7

1 Gross Heating Value, @ 15° C per vol @STP. STPis 15° C and 1.01325 BAR




Philippine Historical Gas Production

Historical Gas Production
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Major Programs on Natural Gas

e NGas Infrastructure
Development

e e Investment Promotion

» Market Identification &
Development

 Advocacy. forthe
passage of the
Downstream Natural
Gas Bill




Infrastructure Development Program
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Infrastructure Development Program
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Infrastructure Development Program
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Key Challenges

* [Investment Promotion
= Environmental Issues
- H2S & CO2 not a problem as of now
- New guidelines for effluent discharge
standard
= Strengthened Exploration Programs
* Long-term Gas Supply
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