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ABSTRACT

UKCS Oil and Gas Industry faces existential risks relating to available resource
exploitation and severe margin pressures. The average discovery size over the last 10 years
has averaged at 25 mmbegth over 200 small pool reservoirs lying undeveloped in the
range of 3 mmboe to 15 mmboe. This report considers and determines macro level
resource ranges and financial metrics that will allow commercialisation of such pools.

As it becomes increasinglyifficult to discover mega oil fields,interest in developing
small pools is increasing and there is evidence of successful commercialization of small
pools in Nigeria and India.

Deterministic and probabilistic financial modeling was utilised to replita#e2conomics
of small pools while minimum post tax Discounted Profitability Index of 0.3 at 10%
discount rate wasomsidered as economic threshold for developing small pools.

Real life data fromsmall poos$ in the UKCSas modeled under an economic limest
showsa mean output of 7 mmboe and it was determined that under current economic
environment, small pools withhis output are clearly uneconomicHowever, under
existing fiscal regime,it is possibleto commercialise the same at reserve levels of 11.8
mmboe and aboveith capital expenditure oJSD 213 M a level that does not fully
exploit the small pool potential available in UKCS.

A challenging 25% reduction in capital and operating expendituresowitihe other hand

open up fields with P50 resess at 9.1 mmboand above Game changing technological
leadership, which is assumed to deliver a minimum 50% reduction in expenditures, can
potentially makendividual fields with 5.8 mmboe economiteading to an overalUKCS

prize of 1,060 mmbaé€This will requireUSD 19 B in capital expendituresid USD16 B

in operating expendituredmplementation of above will require serious collaboration
between industry, regulator and academia while ensuring that risk taking in small pools is
incentivised.

Further research should consider economic optimizatiomdaral North Sea clusters with
small pools and their actual geological anémpional possibilities;ationalization othird
party tariffs,experience of developing small offshore pools in andihd Nigeria for best
practices implementatioin UKCS and incentivisation afmall pool development through
fiscal measures.
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NOMENCLATURE

B : billion

bbl : barrel

boe : barrel of oil equivalent

CAPEX : Capital Expenditure

DECC : Department Bhergy and Climate Change
DPI : Discounted Profitability Index
GBP : Great Britain Pound

GDP : Gross Domestic Product

IRR : Internal Rate of Return

KMs : kilometers

M : million

mmboe : million barrels of oil equivalent
NPV : Net Present Value

NSRI : Naticd Subsea Research Initiative
OPEX : Operating Expenditure

RFCT : Ringfence Corporation Tax

SC : Supplementary Charge

SPD/s : Small Pool Development/s

TLB : Technology Leadership Board
UK : United Kingdom

UKCS : United Kingeh Continental Shelf
USD : Unéd States Dollar
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1.0 INTRODUCTION

The Oil and Gas Industry operating in the UKCS employs over four huridoedand

personnel across the YK s UKO6s | ar g e s thaving uhdegakean icapital i nv e
expenditure of GBP 14 billion in 2013; apdr ovi ded 67 % and 53% of
demand respectively in 201@Vood, 2014) Furthermore,as far asactual corporate

business plans are concerned, almost 10 billion boe (barrel oil equivadearte produced

from the UKCS over the next 40 yed@il & Gas UK, 2015) However, under the current
economicenvironment of lower crude prices and rising costs, the question is of a very
fundamental nature : at what cost?

Given that UKCS is one of the most mature offshore basins in the wandaluction
peaked at 4.6 million boe per deyl1999andhas been in aontinuais decline since then.
The UKCS produced only 124million boe per day in 201#hich is a far cry from the hey
days of the 90s. The increasecapital expenditures and field development over the last
few years, thoughareexpected to boost prodiimn levelsfor a few yearsHowever there

are no significantnvestment forecasts beyond 2q08l & Gas UK, 2015)

The existential risks that the UKCS faces as an industry in transition can be classified into
two majorcategories; resource related and commerRiesource related risks relatethe

fact that UKCS discovery size has average@5 million boe over the pa%0d years, and

that 90% of current fields produce less than 15,000 boe per(\dépod, 2014)
Commercial risksmainly include production efficiency declineso 60% reduction in
exploration activity net marginpressuresn view of much lower oil pricesnd rising
operating costdack of vigorous fiscal reform historicalBamuel, 2015and consequent

lack of commercial interest imarginal & small fields and prenature abandonment of
mature reservoirsAs Deirdre Michie recently mentioned, the UKCS oil and gas industry
now must becomasustainable in a USD 60/bbl ¢Michie, 2015)

Furthermore, for the first time since 1978, UKCS cash flows turned negative in 2014. It
could be argue that this is due to th&BP 14.8 billion capital investment undertaken in
2014. But the fact remains thatvestors do not chase negative cash flows. ré&tain
investor interest in the UKC$8ash flows need to become positive as soon as possible.

Syed Mustafa Amjed Pagel
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Figurel - Negative Cash

If the UKCS industry wantto focus on growth, as opposed to mere survival through cos
reduction measures, out diox solutions need to be developed for each of the highlighted

risks. Given the huge infrastructure and knowledge base that is available to the industry in
UK, a reneved entrepreneurial spirit might just be the need of the day to effectively throw

of f the fAisunset industryo | abel and wel come

Therefore, it is essential to focus on improving management and cost profileaspets
of the industry, including development of small pools, reducing costs and ensuring
economic viability and sustainability.
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2.0 RESEARCHPROBLEM

In an environment where average discovery siz5igmillion boeand likely reducing
further, it is essential to plan for commercial production from small pools which are
financially challenging but constitute a significant part of UKCS resourdasréGearch
project under consideration is focused on determining macrofleaekialguidelnes and
metrics thatallow commercialization of small pool developmemsmature basins and
which are expected to produce between and 3 million boe and 15 millioimdioiually,

as highlighted in exhibit given below. This will alssupport theextraction ofthe
remainingl2 to 24 billion boeresources/reserves in the UKG$ targetingalmost200 of
such small poolshat are currentlyindevelopedn UKCS andcould potentiallycontribute

1 to 1.5 billion boe infuture productionlIt can also be assumed that further discoveries
will also be made in theame range

[ | Producing fields

B Ongoing developments

[ Currently locked fields
small pools (3-15mmboe)

All UKCS discovered fields ranked by reserves

1,000

P
8

Field reserves {million boe)
=
£=]

1
Source: Industry

Figure2 ¢ Locked Small Pools

In view of the above, theesearch question has been framed as follows :

What changes are required in the financial profile of Small Pool Developments in
the UKCS to maximize economic recovery and extract value from the discovered
Small Pool Developments (SPDs) and not yet discovered small reservadirs

Subsidiary questions that wile addressed include the following:

A What financial limits includingCapital Expenditure GAPEX), Operating
Expenditure QPEX), Net Present ValueNPV) and associated probabilities
circumscribe the development aindll Poos ?
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A What is the pool size threshold in thel3 mmboe range that can be made
economic under above limits and possible further cost redu@ions

A What fiscal regime initiatives / modifications may further improvefitencial
profile of Small Pool Developmen{SPDs) ?

A How are the economics of Small Pools impacted by game changing
technologies / business models that significantly img2egpital Expenditure
(CAPEX) andOperating ExpenditureQPEX) ?

A What is the big prize available tthe UKCS if Small Pools aremade
economically viable by game changing technologies / business ntdels

This projectdevelos targeted metrics thatan potentiallymake SPDsconomicaland
covesstariff based infrastructure usagievelopment issues encompassing complexity, size
anddistance amorsj others.

Furthermore, development of such targeted metrics could also play a contributory role
towardsprolonging the lié of ageing reservoirs and delaying abandonmeenelopment

of niche markets for smaller operatamed maintaining UB s position as
innovator in oil and gas sector.
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3.0 INTERNATIONALEXPERIENCHEREGARDINGSPDs

It is interesting to notehat as discovery of mega oil fields becomes more and more
difficult both offshore and onshore, oil and gas produciogntries are beginning to look

at small pools much more aggressively and working towards developing systems and
technologies to target theniihere is a tacit understanding in the world of oil economics
and production that currently marginal and uneconasmell pools will provide a larger
share of world oil and gas production going forw@fdiser, 2010)However, a review of
annual financial reports and relatd$closuredy oil majors does not elicit a significant
focus onsmall poolsggiventhata detailed review of company strategies is beyond scope of
this project.On the contrary, there is an impressiorcotbacks being applied to marginal
projects and a disconnect between actual focus and the idea that marginabhmpbsis

are essential contributors to production.

Nigeria has successfully implemented a marginal field development progré@enege

Osahon, Director, Petroleum Resources, Ministry of Petroleum Resources, Nigeria, 2013)

The Nigerian Petroleum Ministry held that International Oil Companies tend to leave
significant resources undeveloped based on their commerciality and internal metrics. The
Petroleum (Amendment) Decree No. 23 of 1996 was executed to award stehaloyed
fields to |l ocal and indigenous companies a
rules and guidelines were developed in 2001 to manage theofaramd operation of such

fields. Subsequently, 24 fields were awarded out of whi¢B8%) were produing as of

2013. 18 operators risk losing their license as they have failed to develop the fields
awarded to them by March 201B.is interesting to seéhat initial reserves for these 9
producing fields were assessed al ITdmboe in 2004, averaging 15.6Wmboe per field.

However, the same reserves were assessed at 302.62 mmboe in 2013. Development of
marginal fields also contributed to generation of additional reserves for the province. It

may be noted that in Nigeria, fields which have not been develfpetld years since

di scovery can also be classified as fAmargin

Oil and Natural Gas Corpdian Limited of India (ONGC), a Global Fortune 500
company, has run a very successful marginal field development programme in Western
Offshore blocks. Theompany viewsmall pools ananarginal fieldsaspart of strategy to
mitigate production declines from mature fieldONGC, Annual Report20132014).

ONGC has successfully monetised 25 of 58 Western Offshore marginal fields a@d 5 of
Easter Offshore filds mainly through clustering and utilizing ndayr facilities Total
current production from such pools is 99,000 boe per day with a simple avera@sof

boe per day ove25 Western Offshorearginal field§ Adesh Kumar, n.d.)

The ARoadmap for Reduction in | mport Depenc
published in September 2014 and commissioned by Ministry of Petroleum and Natural
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Gas, Governemnt of Indi@Ministry Of Petroleum & Natural Gas, dvernment of India,
2014) recommends progressive policies for marginal fields and supports fiscal and
regulatory changes

The above may be read aontextwith the following quote from Wood Review page no.
25

A significant amount of future production will come
from exploiting a large number of small, marginal
fields, so the fiscal and regulatory environment must
encourage such investment. However, this will also
require Industry collaboration, use of economies of
scale and a Regulator that will minimise bureaucracy,
facilitate and support developments and help
remove obstacles.

It may be mentioned that fiscal, technological and economic situation in above mentioned
countries differssignificantly from that of UK, however, the problesind dilemmaof
developing small pols is international in nature and solutions can be found.
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4.0 DATA & METHODOLOGY

4.1 FINANCIAL MODELLING

The research gston required development tihancial models to process the data inputs.
Two separateaterministicand probabilistic financial models were developed in Excel and
@RISK respectivehalong withvariants The modelgeplicate the dynamics of SPDs

the UKCS with inputs relating to production, revenue, capital expenditures, operating
expendituresfiscal regimeand outputs relating tpretax cash flows, taxation, post tax
cash flowsand valuation metrics with subsea tiebacks to nearest infrastructure as access
mode. Capital costs weréuilt up from a base industry figure by adding increments for
pipeline and subsearchitecture, complexity, geology and composition. Operating costs
coveredvariables such as host tariff, transport tariff and fixed platform cOstigutswere
based on application of an economic limit testl discount ratesnd includefinancial
metrics such aCash Flows, Net Present Values, Internal Rates of ReRuofitability
Indices and their probability distributions.

4.2 DATA& METHODOLOGY

Input data to replicate production of SPWas obtained from DECC.dad poolswithin

the 3mmboe to 15mmboerangewere selected as their production profile is completely
known. Industry data was collected through faodace meetings witindustry personnel.
Data in public domain was alsnilized.

The model logic, including fiscal calculations, were verified in tinge held with
representatives from Enquest, Centrica Energy and Subsea 7. The process involved
detailed model flowcharting, discussion and validation of results through changing input
parameters and observing effect on outputs in view of actual indeispgrience with

small pools andlso in view ofoutput from standard industry models used by operators.

Current industry data was used to arrive at a base case profile for a typicah $B8D
discrete and probabilistic modelritical inputs were ranked and théreir sensitivities
assessed by modifying their distributiotts arrive at datgoints at which SPDs could
become probabilistically economié.n approach of arriving at approximate benchmarks
through deterministic mas and thenvalidating them through Monte Carlo simulation
was usedto enhance the validity of conclusion drawPb0 level post taxDiscounted
Profitability Index at 10% discount rate with a target of 0.3 was used as threshold
economic statistito arriveat targets for inputs to serve as guideposts for indulitryay

be noted thatprobabilistic models give a range of outcomes deterministic model
determines what actually materializes. Both need to work in coordination for robust
conclusions.
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5.0 RESULTS

A typical small poouinder current oil pricenvironment is clearly uneconomaad returns
negative discounted valuatioagsen at pre tax leveExpediting development timeframe to
two years does not improve the valuations.

5.1 CURRENT ENVIRONMENT

Probabilistic assessment of production under current economic environment shows a 50%
chance of 7 mmboe being extracted from a typical small pool development prior to
abandonment with 70% chance of nil production in year 6 after first oil. Total CAPEX and
OPEX at 50% probability are expected to be within USD 213 M and USD 126 M
respectively with negative NPV at 10% discount rétewever, the same are economic at

a threshold reserve level of 11.8 mmbbDeterminstically, at aroil price of USD 91/bbl,

smadl pools can start looking attractive, however, combinaiof higher mean oil price,

higher reserve levelnd CAPEXundermine the overall small pool prize.

Tariffs paid to platform owners are a major drain on the financial viability of small pools
and need to be rationalized from business and fiscal perspective. This could be attained
through increasing utilization of infrastructure, negotiations and fiscal reform.
Nevertheless small pool exploitation requires challenging cost reductions and
technologcal innovations as outlined herein.

5.2 COST REDUCTION OUTCOME

A 25% reduction in CAPEX and OPEX components, not an easy endeavour by any
chance, will open up pools with P50 reserves in excess of 9.1 mmboe while returning post
tax NPV at 10% of USD 51 Mpost tax DPI of 0.31 and post tax IRR of 21% at P50 level.
However, CAPEX will have to be limited within USD 174 M which covers infrastructure
distance of up to 15 kms while OPEX will have to be maintained within USD 128 M at
P50.

5.3 TECHNOLOGICAL BRAKTHROUGH OUTCOME

Techological breakthroughs, significaimdustry collaboration and effective regulation
leading to over 50% reductions in CAPEX and OPEX will release fields 58 mmboe

P50 reserves for development assessed at post tax DPI at 10% of 0.3. CAPEX and OPEX
will have to be limited within USD 122 M (USD 21/boe) and USD 74 M (USD 13/boe)
respectively at P50 level.

Syed Mustafa Amjed Page8



NATIONAL SUBSEA RESEARCH INITIATIVE T UNIVERSITY OF ABERDEEN | 2015

5.4 UKCS SMALL POOL POTENTIAL

Overall small pool developmentipe for the UKCS, if the above transpiresaipotential
production of 1,060 mmboe at P50 level which will require CKR&E USD 19 B in
current terms and OPEX of USD 16 Bre tax net cash is a potential USD 26 B with USD
11 B going to the exchequer. Hewver, to promote risk taking iWKCS small poo$ in
view of a plethora of investment optioimternationally fiscal incentivisation may also be
utilized.
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6.0 DISCUSSIONBASE CASE

Discussion starts with a representation of Base Case analysesandefevant variables

to understand the curresmall pool developmenscenarip followed by assessment of
changes required therein to mattem viable. It may be mentioned that the following
covers small pools in North Sea from a probabilistic perspective primarily. Individual
pools and clugrrs are always peculiar améve their own specific properties to be dealt
with, covering which is beyond the s@pf this project.

6.1 DETERMINISTIC ASSESSMENT

An initial deterministic base case for a typical small pool at an oil price of USD 60/bbl
with a differential of 7.5%and with reserves of 7 mmboeturns a préax net cash df)SD
57.55M (inclusive ofabandonment expenditujeand aNPV of USD (9.85) M at 10%
(Table 1) The producing life is 5 years with fixeabst platform based operating costs
being chargedh during the third year of production.

Capital expenditures are based on mean of distanteé.®ms from nearestfrastructure.
Mean values weretaken for Composition, Geology and Size increments. Total
deterministic capital expenditure ireal terms isUSD 221 M. With a Discounted
Profitability Index (DPI) of 0.05)at 10 %, a fpooybpsecon nean [detmzel |
production of 7mmboe is uneconomic even at a-fa® level. Posttax NPV at 10% drops

to USD(22.88)M.

TABLE 1 BASE CASE WITH MEAN VALUES AND 3 YEAR DEVELOPMENT TIMEFRAME

PRE TAX NET CASHFLOWS

# YEARS FROM FIRST OIL 1 2 3 4 5 &

# YEARS FROM FIRST OUTFLOW 1 2 3 4 5 & 7 B 9

YEAR 2015 2016 2017 2018 2019 2020 2021 2022 2023
TOTAL  UNITS

Post.Eff Change Annual Production 657 mmboe - - - 163 253 147 0.81 0.53

Gross Revenue 42247 USD M MOD - - - 96.21 151.51 89.85 50.64 33.85

Total CAPEX 22269 USD M MOD 74497 73.49 74.23 - - - - -

Total OPEX 127.07 USD M MOD = = = 15.01 2214 31.36 2058 2808 =

Abandonment Cost 15.16 USD M MOD - - - - - - - - 15.16

Total Outflows 364.92 USD M MOD 7457 73.4% 7423 15.01 22.14 3136 2958 28.98 15.16

Pre Tax Net Cashflows 57.55 USD M MOD (74.97) (73.49) (74.23) 8121 12977 5849 2106 487  (15.16)

Cumulative PT Net Cashflows 57.55 USD M MOD (74.87) (14B.46) (222.69) (14148) (11.71) 46.78 67.83 7271 57.55

CAPEX 3185 USD/boe

OPEX 18.23 USD/boe 9.19 8.76 21.39 36.51 54.57

Excess OPEX due to Platform - Fixed 6028 USD M MOD - - - - - 17.37 20.68 2223

Excess OPEX 865 USD/boe

Total OPEX 12058 USDM - - - 14.56 21.28 2984 2787 27.035

PV Excess OPEX due to Platform @ 10% 33.87 USDM - - - - - 10.79 11.67 1141

NPV pre tax 1] 57.55 USDM

MNPV pre tax 0.05 19.37 USD M

MNPV pre tax 0.1 (9.85) USD'M

IRR pre tax 0.08
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If the development time is reduced frahe expecte® yeas taken above to 2 yearze
tax ne cash decreases to USD.76M due to differing revenue and cost inflation factors.
However,negativeNPV at 10%decreases tdSD (3.94)M giving a DPI at 10% 0§0.02).
Deterministically, it is clear that expediting developme&ould notma k e
pool economic(Table 2) Pre tax IRRs &% and9% are not attractive in view of industry

norms.

TABLE 2

PRE TAX NET CASHFLOWS
# YEARS FROM FIRST OIL

#YEARS FROM FIRST QUTFLOW
YEAR

TOTAL

Post.Eff.Change Annual Production
Gross Revenue

Total CAPEX

Total OPEX
Abandonment Cost
Total Qutflows

Pre Tax Net Cashflows

Cumulative PT Net Cashflows

CAPEX

OPEX

Excess OPEX due to Platform - Fixed
Excess OFEX

Total OPEX

PV Excess OPEX due to Platform @ 10%

MNPV pre tax o
NPV pre tax 0.05
NPV pre tax 0.1
IRR pre tax

6.97
41418

22160
12581

15.01
36242

51L.76
5176
31.79
18.05
59.68
B.56
12058
36.88

5176
21.06

UNITS

mmboe
UsSD M MOD

usD M MOD
usD M MOoD
UsD M MOD
UsD M MOD

UsSD M MOD
st M MoD
usD/boe
UsD/boe
UsD M MoD
UsD/boe
Uso M

Uso M

uspm
uspm

(3.94) USD M

0.09

110.25

11025 11135

{110.25) (111.35)
(110.25) (221.60

111.35

BASE CASE WITH MEAN VALUES AND 2 YEAR DEVELOPMENT TIMEFRAME

i 2 3 4
2 3 4 5 ]
2016 2017 2018 2018 2020

163 253 147 0.81
G433 148854 BB.0OB 4865

= 14 .86 2192 3105 2929

14.86 2192 3105 29.29

7947
(142.13)

127.01
{15.12)

57.04
4191

20.36
62.27

2118
17.20

9.09 B.67 36.15
- - 2047
2084
1175

2787

1456
- 1271

2128

a ntypical

5 6
7 g
2021 2022
0.53
3318
28,69 -
- 15.01
868 1501
450  (15.01)

66.77 5176

5403
2201

27.03
12.42

Thoughthe focus of this report & probabiktic review which follows, it is interesting to
note the deterministic behavioof operating costs, especially, the shtrat goes to the
platform owner as fixed tariff as opposed to variable tariff.

The model assumes that initially OPEX for a small pool is based on variable costs covering
transportation and host infrastructubeth charged at a per barrel rdtmwever, f OPEX

(pl at for mds torpatiomnropeealor dgppsibyirgore thdédo of peakOPEX

then fixed platform fee is charged to the small pool operAtanean annual platform cost

of USD 92.5 M has been assumed with 4 ugeanversion to fixed fee basea platform

costs as opposed to continuing to pay a variable rate based on barrels leads to a net
increase of USD 60&M in OPEX (Table 1)havinga present value of USD 33.87

10% discount ratean amount whichappearsexcessiveand is currently taxed at lower

levels Had the field continued to produce at variable OPEX, this amount vbeddded

back to casHlows and result in@increase inpre-tax DPI at 10%discount rat¢o 0.11in

base case scenario.
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It is understandabléhat giventhe huge outlays involved in runnirgffshore platforns,
providing host facilities to a small fielcontinuouslyon variable rates may not be practical

for the platform owner but this component takes away a significant amount of cash from
the small field and is factorwhich needs serious consideration.

6.2 LIFETIME PRODUCTION

We will begin our discussion adbasecaseprobabilistic results by assessimhgfetime
Production/ reservedimited by an economic limit test to the point where revenue meets
operatingexpensesA typical small pool crudeesourcepotentialat P10 and P50 levels is
5,512 mmboe and8.461 mmboe respectively whickranspires into4.141 mmboe and
7.026 mmboe of potential production/ reservesat P10 and P50 levelsubsequent to
application of an economic limit te¢Figure 3).Due to the size andurrenteconomic
constraintsa significant amont of resourcewill not be extractable.

Lifetime Production mmboe [ Statistics |

3.74 17.57

1% 2.879

015 oo T 5.0% | oy o
10% 4,141

0.16 - 15% 4,434
20%G 4,727

0.14 4 25% 5.035
30% 5.387

0.12 4 355G 5.728
0% 6,106

0107 [@RISK Course [Version 45% 6.559
. . . 50% 7.026

a.08 | University of Aberdeen so e
60% 8.093

0.06 4 65% 8.729
J0%%: 9,442

0.04 1 75% 10,234
30% 11,264

0.02 - 85%, 12,699
o | 90% 14,332

0.00 - M . M T ......... ! - 17,570
- - m o M lageg 23,537

Figure3 ¢ Lifetime Production mmboe

Since lifetime cumulative production from a small pool is subjechtecanomidimit test,
and is primarily dependent on production in individual yeangrnational oil priceand
OPEX it is interesting to note that a component of OPEX Riisers of Platformas an
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input variablei s r anked second on the t obilRmedho char
Il nternational oi l price 1 s an wuncontroll ab
which can be optimised for a cluster through managerial intervefitigare 4).However,

first yea® production has the most impact as the overalllgmo®| production is modeled

based on factorsbtained from DECC small pool datdich arethem pp | i ed t o fir s
production generated through Monte Carlo simulation.

Lifetime Production mmboe
Inputs Ranked By Effect on Qutput Mean

Annual Production §j mmboe [ 2018

Users of Platfarm - 7.6805 . 8,8360

International Qil Price USD/BEL -

7 O3on o ont3

@ k. Course Version

_ Uriiersity of Aberdeen
Host -Wariahle USD/BOE 4 5.057% gt 5.5551
Transport - Variable USD/BOE - B.nBiIB.EEE?
Platform - Fixed USD M 4 B.0957 I 8.6049
ru « o o o + M o
— — [

— — —

Lifetime Production mmboe

Figure4 ¢ Tornado Lifetime Production mmboe

From adeterministic perspective, the Base Case scenario shows that a typical pool can
produce for a maximum of 5 yeaasd that production declines significantly from year 2

of productionto year 3 onwardsT@ble 1).However, probabilistic analysis shows that
there is a 1% chance of nil production in year 3 of productigh R10 and P50 levels
being 0.99mmboe and 1.54 mmbaespectively This shows the risky nature of small
pools as evident from the actual production profiles from North Sea.

2021 or fourth year of production is interesgnin the sense that there is a 20%arue
that production will be nil(Figure 5) However,a look at theresource basedroduction
profile for the same year reveals a0Rroductionpotentialof 0.619 mmboe(Figure 6)

This means thathere is asignificant chancdahat year fourof production will be the

abandonment year in which abandonment experl
of Pl at formo is t he speodustiordint rha rsk eyde aftumlcatfotre ra
Production 2@80wh i ch i s t he f i Thisfactoyrelaes diectiypto fixedlu ct i o
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OPEX which is a significant drain on small pool céBigure 7) Deterministic analysis
show abandonment in year six foft oil. As per Monte Carlo analysjprobability of nil
productionin year 6is 7%, whereasignificantly there is 2% and45% probability of nil
production in years 4 and respectively This signifies that abandonment can transpire
much earlier in pool life as well emphasizing the nisgs of small pools. This also raises
the question as to whether 10% is appropriate dsa@unt rate for small poolsyhich
some operators justify through life extension discussimmsrgument which is beyond the
scope of this report.

Lifetime Production mmboe / 2021 |5tat'5t'cs _ :
0.000 1.044 Lifetime Production m..
1% 0.0000
90.0% 5.0% | o 0.0000
10%g 0.0000
15% 0.0000
2.5 20% 0.0000
25% 0.5470
30% 0.6032
201 35% 0.6556
40% 0.7089
- @RISK Course Version 5% 0.7645
' University of Aberdeen 50% 0.8233
55% 0.8798
60% 0.2435
. 65% 1.0139
70% 1.0905
0.5 1 5% 1.1799
80% 12383
85% 1.4265
0.0 0% 1.6205
L = y [95% 1.9444
7 - 99% 2.5668

Figure5 - Lifetime Production 2021 mmboe
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| Statistics

Post.Eff.Change Annual Production mmboe / 2021
0.525 1.944

Post.Eff.Change Annu..

1% 0.5017

L5 90.0% 5.0% | e 05254
10% 0.5556

1.6 - 15% 0.5366
20% 0.6187

1.4 1 25% 0.6522
30% 0.6873

1.2 - 359% 0.7245
40% 0.7641

1 @RISK Course Version 45% 0.8066
. I niversity of Aberdeen 22:“ g;ﬁ

o "

60% 0.9601

0.6 1 65% 10236
70% 1.0970

041 75% 1.1337
80% 1.2899

021 85% 1.4273
0 55 S %0% 16205
o " o ] A " o 95% 1.9444

= = - - o o 1 |ggeg 2.5666

Figure6 ¢ Annual Production 2021 mmboe

Lifetime Production mmboe / 2021
Inputs Ranked By Effect onQutput Mean

Annual Production [ mmbaoe f 2018

sers of Platform A

International Qil Price USD/BBL - 0. 7017 -kﬁf':s z
( Course Version
ersity of Aberdeen

Platform - Fixed USD M 4 0.80523 0.30805

Host -Variable USD/BOE A 0.51555I 0.90871

Transport - Variable USD/BOE A D.BDS#DID.E&d-?E
6N = e @ o ~ = @ w o o
[ =0 (] (o] — — — —_ — (%] [a]

Lifetime Production mmboe [ 2021

Figure7 ¢ Tornado Lifetime Production 2021 mmboe

Syed Mustafa Amjed Pagel5



NATIONAL SUBSEA RESEARCH INITIATIVE T UNIVERSITY OF ABERDEEN | 2015

6.3 REVENUE

Revenue is based on simulatedinitial international crude price with a 7.5% local
differential and a 2% annual inflation rdiased omglobal central banknflation targetsit

could be argued that 2% annual inflation rate may be optimistic given current negative
yields on a number of sovereigeuropean debt securitie is also possible to do a
simulation of oil prices for each year gradually increasing the standard deviation to account
for increasing uncertainly which will negate the need to have an inflation target for oil
prices.However,for consistency over the life of pool, a 2% inflation factor has been used.
Initial prices as per Monte Carlo analysis range from USIbbl at P10to USD59bbl at
P50with USD 76/bbl being the R®level Figure 8).

Lifetime revenue aP10 and P50 levels USD BZ0M and USD424 M respectively with

the mode beig USD 251M (Figure 9), which isapproximately 4% lower than the
deterministic revenue of USD 429. However, the mean revenue at USD 507 M is higher
but this is primarily due to the long tail of the distribution and may not be a realistic
statistic in this case to consid@ihe significantly bwerP10 revenués inline with the fact

that chances of abaodment increase significantly from fourth year of productowards
where there is a®b6 chance of nil revenue.

International Oil Price USD/BBL [Statistics __ |

Comparisonwith Lognorm({60,12,RiskTruncate20,)) —
42.5 El.E lqli'rﬂ 3?.':'92
5.0% 90.0% 5.0% S 42,968
5.0% 90.0% 5.0% 4 |10% 45,644
0.035 - . 159 47,918
20% 49,799
0.030 4 25% 51.477
30% 53.028
35% 54.511
0.025 1 40% 55,952
455, 57.334
0.020 A 50% 53.832
55% 50,314
0.015 4 B0% 51.857
55% 53,435
70% £5.273
0.0107 75% £7.240
80% 69,502
0.005 A 855G 72,236
90% 75.827
0.000 95% 81.475
o o (99% 93,150

o] = = =
[ - o oo [ ol
—

14

Figure8 ¢ International Oil Price USD/bbl
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| Statistics

Lifetime Revenue USD M
197 1,108

Lifetime Revenue USD .,

18%% 136.97

0005 [50% MR 0% 3 [ e
105G 230.13

15% 250,22

0.0020 - 205G 272,27
25% 295.00

30% 319.24

0.0015 35%: 340.55
' . 40%%G Jo4. 16

@RISK Course Version — o

University of Aberdeen S0 474,45

0.0010 + 559 451,95
00%G 494,27

65%G £32.39

0.0005 4 T0% 572.61
75% 621.58

B0%G o584.57

0.0000 o 85% 783.34
= o L ) o o L o [90% 917.45

= a 2 2 i = ] 2 |os% 1,108.22

- - - o lggeg 1,565,685

Figure9 ¢ Lifetime Revenue USD M

6.4 CAPITALEXPENDITURE

Since small pools are spread throughthie North Sea with somelose to existing
facilities and others being stranded reservoirs, such as in Northern North Sea, and
considering that all pools are different in their physical and compositjonogderties,
Capital Expenditurefor this project has beedeveloped probabilistically taking into
account Pipeline & Subsea Architecture, Compasitiacertainty, Geological uncertainty

and Size variability @ applicable to subsea tiebacks and loading tbamo baseline
CAPEX covering one well and platform modificationsognormal and triangular
distributions were used for modeling additional increments to libasecapital
expendituresDevelopment of podbr base caseias assumed over three years.

Determnistically, capital expenditure was assessed at @3DM per typical small pool
based on mean values ftactors identified aboveT@able 3. Probabilistic distribution
provides a better outlook thoughith the full range of CAPEX running from a minimum
of USD 132 M to a maximum of USD 31M depicting an analogue field; given that
CAPEX is peculiar to each reservditSD 24 M is themeanCAPEX which isquite close
to thedeterministic valueKigure 10).
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TABLE 3 CAPITAL EXPENDITURE BREAKUP
OUTFLOWS
# YEARS FROM FIRST OIL
# YEARS FROM FIRST OUTFLOW 1 2 3
YEAR 2015 2016 2017
TOTAL  UNITS
CAPEX
Baseline CAPEX 7000 USDM 23.80 23.10 23.10
Pipeline & subsea architecture TJ0.00 USD M 23.80 23.10 23.10
Compoasition Increment 17.50 UsSD M 5485 578 578
Geology Increment 1050 USD M 357 3.47 3.47
Size 5250 USDM 17.85 17.33 17.33
Total CAPEX 220,50 USD M 7497 72,77 7277
Baseline CAPEX 7070 USD M MOD 23.80 23.33 23.56
Pipeline & subsea architecture TJ070 USD M MOD 23.80 23.33 23.56
Composition Increment 1767 USD M MOD 545 583 589
Geology Increment 1060 USD M MOD 3.57 3.50 3.53
Size 53.02 USD M MOD 17.85 17.50 17.67
Total CAPEX 22269 USD M MOD 7497 73.49 74.23
Statistics
Total CAPEX USD M | — |
164.4 I64.5 Total CAPEX USD M
1% 149.61
], L . o
0014 a0.0% 5.0% cor 164.33
10%z 174.95
159G 181.75
0.012+ 20% 137.64
25%% 192,45
0.010 - 30% 196.47
355G 200,80
0.008 405G 204,78
' 45%% 205,60
505G 212.79
0.006 - 555G 217.02
605G 221.30
0.004 | 659G 225.69
705G 230,49
75% 235.17
0.002 30% 240,32
355G 296.71
0.000 0% 254.39
= =] =] = = = =] =] = = o |95% 264.45
(o] - o o] = (] = Lo [n] = (]
— — — — ol o] x| ol &l o] 1 [ggeyg 284.08
Figure10¢ Total CAPEX USD M
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However, given that CAPEX is always susceptible to exceeding budgeted expenditures, it
may be prudent to consider tR&0 toP90range for &pected leved Critical factors for

overall CAPEXturn out to beprimarily Size of pool andPipeline and Subsea Architecture

& distance from infrastructur@riangular distributios wereassumed fothesevariables

within a range of 5 kms to 30 kms under the assumption that a tieback within 5 kms would
already have been done and there is posailplgrceived limit of 30 kms to tiebagks

though there may be existing outliefs per simulation, there is a 90% probability of the
distance to nearest infrastructioeing in excess of 9 kmgigure 11).

Pipeline & Subsea Architecture KMs |5tat'5hcs : : |

Comparison with Triang(5,12.5,30) —
E.DE 25.32 ].I?I"rﬂ 6.361
5.0% 90.0% 5.0% 5% 8.081
5.0% 90.0% 5.0% 10% 8.327
0.09 5 15% 10,303
20% 11,122
0.08 4 25% 11,845
30% 12,498
0.07 4 359, 13.135
0,06 - 0% 13.796
45% 14,486
0.05 50% 15,208
55% 15,957
0.04 | 0% 16,753
5% 17.622
0.03 4 70% 153,543
75% 19,541
0.02 80% 20,645
B5% 21,896
0.01 + 90% 23.381
955 25,322
0.00 99% 27.908

s} L
— —

Figurellc Pipeline &Subsea Architecture Kms

] L = L
%] il " [y

However, the distana® coveris between kmsand 23 kms at@% confidence level and
the overall cost of laying the pipelinesdaarchitecture will be USD 61 and USD94 M
at P50 and R®levels respectivelyHigure 12).
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| Statistics

Pipeline & Subsea Architecture USD M —
Fipeline & Subsea Arch..

322 101.3
19, 75,445
5.0% 90.0%

0.020 L50% = = 5% 32,296
10% 37.307
0.018 1 15%; 41,212
0.016 20% 44, 438
' 2509, 47.382
0.014 1 30%G 49,993
35% 52.539
0.012 0% 55.183
0010 @RISK Course Version 45% 57.946
' University of Aberdeen 50% 60.831
559% 63.868

0.008 -
0% 67.074
0.006 65% 70.439
70% 74.174
0.004 75% 78.162
80% 82.531
%0021 85% 87.585
0.000 % (90% 93,525
= P = = P = = o o= [935% 101,289

(] (] = L [N} = (] o o] — (]

-~ ~|ggw 111.633

Figurel2¢ Pipeline & Subsea Architecture USD M

It may be noted that the above distributitn cover Northern Nah Sea and West of
Shetland mayequire different simulation assumpticiasaccount fostranded pools

Size incremets were further added to the so far calculated CAPEX to cover the additional
costsand additional wellghat would be incurred to develop incrementally larger pools
ranging from 3 mmboe to 15 mmbeéth a maximum factor of 1.5x applicable to largest

of the pools.The broad assumption underlying this is that one well will biéed per 5
mmboe of reserves which could either be a production or injector well for larger pools.
Size increment was assedsat USD 23 M to USD 52 M at P10 and P50 levels
respectively.

Composition and geological uncertaimy the pool was alsesimulatedto account for
complexity of the reservoir. CAPEX increment for camjpion was assessed at USDM2
and geologyt USD B even atP90 leves.

BasecaseCAPEX/boe comes outit USD 3/boe at P50 and USB4/boe at P90 levels
(Figure 13). CAPEXboeis primarily affected by lifetime reservoir production followed by
resourcerange between approximately 3 mmboe to 15 mndnae distace to nearest
infrastructure Figure 14).
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Statistics
CAPEX USD/boe | -
11.9 B0.6 CAPEX USD/boe
1% 8.66

0% )09 .08
0.030 (50 | - =% | 5o 11.86
10% 14.35
15% 16.49
0.025 4 20% 158,59
25% 20.42
30% 22,59
0.020 4 3504, 24.39
0% 260,43
0,015 - @RISK Course Version 45% 8.42
NiVessity of Aberdeen 20% 30.32
35% 32.20
60% 34.86
0.010 4 = 1
0% 39.67
0.005 75% 42,40
0% 45.65
85% 49.49
0.000 T 0% 53.90
o = o o =1 o o [95% 60.60
[ ] - W o] = [
- — |99% 75.60
Figurel3¢ CAPEX USD/boe
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6.5 OPERATING EXPENDITURE

Operating costs are based on the assumption of subsea tiebacks to nearest infrastructure
and classified into variable and fixedio model general practice in UKC®PEX is
initially based on variable transport per barrel and variable host tariff per battethe
assumptiorthat in the year in which variable costs decrease by more thanofi@#ak

OPEX (i.e. revenue to the infrastructure owner decreases by 40% because of production
decline), variable host tariffs are replaced by fixed platform o@stsnmonly known as
costshare) Fixed platform costs applicable to small pools is a function of overall annual
platform costs divided by the number of users already accessing the infrastristare.
result OPEX/boe is fairly low in the first 2 years and whe®d platform costs hit,
OPEX/boe rises significantly as production declines.

Deterministically, OPEX is USD I2M over 5 years oproducing life Table 1), with
average OPEX/boe increasing from USD 9/boe in first 2 years of productiQtSEb

21/boe, USD37/boe and USD Sin years 3,4 and 5 respectivelyhe increase is mainly

due to fixed platform costs being chargedataleclining production fronthe poolfrom

year 3 of production onwardss opposed to continuing to pay variable costs charged on a
per barrel basis. Number of users accessing the platforms @agivotal role in cost
charges. For deterministic assessment, 4 users including the small pool operator have been
considered, whereas, the probabilististribution cover® to 5 usersalbeit with a discrete
distribution of equal probabilities; asplatformcannot have 2.5 or 4.2 users.

Probabilistic distribution of OPEX takes into account variable tariffs and fixed platform
tariffs substituted as per the 463venuedeclineto-platformowner argiment.P50 level
operating expenses are USP6IM while the range between P10 and P90 levels signifying
80% confidence is m USD 76 M to USD 222 MHigure 15).

Since OPEXboe targed in individual yeardeterministicallyvaries significantly due to
production decline andanges from USD 9/boe to USD 55/bdkis merits a study of
individual years to understand the dynamics fully.
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Figurel5¢ Total OPEX USD M

OPEX/boe in year 2018 or first year of production haseamand P50value of USD
10/boe with a PO level of USD 1/boewhich is fairly close to the deterministic values.
This is the year in which aliperatingcoss are charged at a variahiate. In the second
year of production, where production is expected to be maximum, ¢la@ @PEX/boe
declines toapproximatelyUSD 9/boewith P50 and P90 levelat USD 9/boe and USD
10.5/boe. However, in thihird year of production, where theread% minute possibility

of nil production the mean OPEX/boe shoots up to USD 24/boe av®®0 levelof USD
40/boe (Figure 16).It is interesting to note that apart from well production, Users of
Platform andconsequently latform costs are major variables affecting OPEX in thedt
year as ishoots upKigure 17).
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In year four of productionthere is a 20% chance that OPEX will be nil confirmed by a
mode ofzera This shows thatere is a significant chance of the third year being final year

of production(Figure 18). P50 level OPEX at USD 30/boe is lower than the deterministic
figure of USD 37/boe for the same year due to the reason that the determgustaibes

not take into account the chance of abandonment in fourth year. However, P90 level OPEX
at USD 52/boe indicates that production is becoming increasingly costly as time
progresses.
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Figurel8¢ 2021 OPEX/boe USD

In thefifth year of production the probability of nil OPEX increases to 45% with P90 level
at USD 57/boe. However, the model shows that under very peculiar circumstances of high
oil prices, production may be possible till thé"y@ar of production.

During thelifetime of the small pool, OPEX is expected to shift from a variable rate to a
fixed rate as the platform owner tries both to maintain or increase his revenue and also
cover his expenses. This shift in tariff rates is a matter of negotiation betwespetia¢or

and the platform owner. However, the present value of additional payments to platform
owner through the life of a pool could range from a P10 level2D U8 M to a P90 level

of USD 49 M with P50 level at USD 31 M which is fairly close to the deteaistic
assessment at USD 34 Midure 19).
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| Statistics
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Figurel9¢ PV Excess OPEX USD M

However, it is essential to reiterate here that the above range is purely theoretical as the
actual value is subject to negotiation and business wonsliand it should not be assumed

that a pool can continue to produce at variable rates. The cost of the platform has to be met
in its own right and the platform owner will always try to maximize revenue. If platform
costs are not met, the whole businesslel will fail.

6.6 PRE TAX NET CASH FLOWSSVALUATION

Under basease assumptions, there is a 30% probability that preetabash flows will be
negative with P50 level at USD 67 M. The probability distribution is quite skewed to the
right which is eading to a relatively high mean of USD 137 M which should be
disregardedhowever, the mode is at USD 3.48 M and P10 value is (BSDPM (Figure

20). As expected, production and international crude prices are the major factors that
influence pre tax netash flows Figure 21).
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NPV at 10% discount rate gives a very unattractive investment profile with a negative
NPV at P50 lgel and a 25% chance of negative IRRgure 22& 23).
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Figure23¢ IRR pre tax
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With a basecase mean cash exposure of USD (216) M and a Discounted Profitability
Index (DPI) at 10% coming out negative at P50 level, it can be established that small pools
are certainly not economic in current business environment. Post tax figures show an even
worse picture withchance of negative NPV at 10% increasing to 55%.
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7.0 DISCUSSION INCREMENTALCHANGES TO BASE CASE

In this section, we will discuss the changes that need to be made to the profile of a typical
small pool reservoir to make it economic aatfractive for niche investors if not oil
majors. The threshold economic target will lp@st taxDiscounted Profitability Index at

10% of 0.3 to serve as a benchmagainst which changes will be evaluated

7.1 POSSIBILITY OF INCREASE IN RESOURCES

Currert production profile developed on the lsasf UKCS small pools with resources
between 3 mmboe to 15 mmboe deterministically gives a lifetime produatéserveof

6.97 mmboe and B50 level 0f7.06 mmboeGiven that all other factors stay the same, an
increase irthresholdlifetime productionto 11.49 mmboencreaseshe life of pool by one

year (Table 4). Net cash flows increase to USD 281 M while préNaX at 10% increases

to USD 136M from a USD (10) M Post tax NPV at 10% come out at USD 62 M with a
post tax IRR of 21%. Post tax DPI at 10% come out at exactly 0.30 which is a figure that is
normally acceptable to small pool operators.

TABLE 4 PRODUCTION INCREASED BY .57 AND 3 YEAR DEVELOPMENT TIMEFRAME

PRE TAX NET CASHFLOWS

# YEARS FROM FIRST OIL 1 2 3 4 5 13 7

# YEARS FROM FIRST OUTFLOW 1 2 5] 4 5 [ 7 B8 9 10

YEAR 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
TOTAL  UNITS

Post.Eff.Change Annual Production 11.4% mmboe - - - 2.56 3497 230 127 0.83 055

Gross Revenue 695.16 USD M MOD - - - 15105 23851 14106 79.50 53.15 35.88

Total CAPEX 22269 USD M MOD 74597 7349 74.23 - - - - - -

Total OPEX 17993 USD M MOD = = = 2220 33.39 33.99 31.05 2995 29.34 =

Abandonment Cost 15.31 USD M MOD - - - - - - - - - 1531

Total Qutflows 417.83 USD M MOD 7457 7349 74.23 22.20 33.39 33.99 31.05 2995 2534 15.31

Pre Tax Net Cashflows 281.22 USD M MOD (74.97) (73.49) (74.23) 128.85 20511 107.06 48.45 23.20 6.55 (15.31)

Cumulative PT Net Cashflows 281.22 USD M MOD (74.97) (148.46) (22269) (93.84) 11128 21834 26679 289.99 29653 28122

CAPEX 19.37 USD/boe

OPEX 15.65 USD/boe B.66 B.41 1477 24.41 3593 53.16

Excess OPEX due to Platform - Fixed 75.01 USD M MOD - - - - - 13.42 18.47 2077 2235

Excess OPEX 6.53 USD/boe

Total OPEX 170.26 USD M - - - 2155 32.09 32.34 29.25 2754 27.09

PV Excess OPEX due to Platform @ 10% 3584 USDM - - B.33 10.43 10.66 10.43

NPV pre tax 0 28122 USDM

NPV pre tax 0.05 198.85 USDM

NPV pre tax 0.1 13607 USDM

IRR pre tax 0.29

NPV post tax 0 160.79 USDM

MNPV post tax 0.05 105.28 USD M

NPV post tax 0.1 6234 USDM

IRR post tax 0.21

Deterministically, it appears as if a small pool with reserves 105 Inmboe may be
economic for operators given everything else stays constant.
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Before looking at probabilistic results, it makes sense to clarify, that there is a precedence,
as in Nigerian and Indian experience with small pools, where reserves have been
reassesskpost developmerirefer Section 3.0)Which means that initially lower reserve
assessment cousdso potentially prove economic later on amitiating development from

a lower reserve assessmbatomes a managerial judgment call.

Probabilistic results show a P50 reserve level at 11.8 mmboe and P90 at 23.5 iimboe.
chance of negative net cash flows decreases to about 5% as compared to 30% in base case
with 75% chance that pre tax net cash flows wellgoeater than USD 100 Nrigure 24).
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Figure24¢ NPV pre tax @ 0% USD M

The above is a significant improvement over base case but probably still not attractive
enough for risk aware operators as pre tax NPV at 10% has P10 and P50 levels at USD
(26) M and USD145 M.Pre tax DPI at 10% still negative at P1and increases to 0.73 at
P50while post tax DPI at 10% {©.16) at P10 and 0.34 at P5Bigure 25).

Syed Mustafa Amjed Page3l



NATIONAL SUBSEA RESEARCH INITIATIVE T UNIVERSITY OF ABERDEEN | 2015

| statistics |

Discounted PI post tax / 0.1
-0.26 1.58

Discounted PI post tax..

1% -0.44806

, 5 e | e
10% -0.1639

0.9 4 15% -0.0902
20% -0.0173

0.8 25% 0.0530
07 30% 0.1089
35% 0.1572

0.6 4 0%, 0.2111
s (@RISK Course Version 5% =
University|of Aberdeen e 0.4107

0% 0.4932

5% 0.5863

0% 0.6915

75% 0.8173

B0% 0.9620

B5% 1.1755

20% 1.4530

95% 1.8752

— =1 —_ [} e - i 999, 2,0735

Figure25¢ DPI post tax @ 10%

Given that all financial variabsestay @nstant, an increase in resources from baselpase
0.57xto a P50 level ofil1.8 mmboeis arguaby a very high threshold and leaves lot of
resource underground, howevprovides a marker for further analysiscould be argued

that there arerganizations which based on their tax management may find the above
attractive but those would be specific cases. As far as a company which pays tax is
concerned, the above mentioned profile of a small pool looks risky even at P50 levels
excluding high isk appetite organisations
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Figure26 ¢ Post Uplift SC Payable USD M
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An interesting aspectrom a tax perspective is that in the above profile, even after
improvement, there is a 20% chance that Supplementamg€lpayable wilbe nil (Figure
26).

7.2 OIL PRICEINCREASE

The cases so far discussed have involved simulation of oil prices for the first year of
development and then application of a stable price inflation rate yearly. We will now
evaluate the realisticallgeterministic price that can make SPDs economic and the related
reserve level threshold.

An international crude price of USD1/bbl applicable to the base case returns a
deterministicpost taxDPI at 10% of 0.3i.e. to say that a USD1fbbl internationajprice

will make SPDs economiddowever, this is ahigh priceunder current circumstances.
Assuming amore realistigriceat USD 70/bbl combined with a resrceincrease factor of
0.3 returns goost tax DPI at 10% of 0.3 at lifetinpeoduction of 9.8nmboe Table 5).

TABLE 5 USD 70/BBL, PRODUCTION INCREASED BY .33X AND 3 YEAR DEVELOPMENT TIMEFRAME

POST TAX NET CASHFLOWS

# YEARS FROM FIRST OIL 1 2 3 4 5 B 7

# YEARS FROM FIRST QUTFLOW 1 2 3 4 5 & 7 8 9 10

YEAR 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
TOTAL  UNITS

Post.Eff.Change Annual Production 974 mmboe - - - 217 3.36 185 108 0.71 047

Gross Revenue 620.9¢ USD M MOD - - - 14529 23572 13941 78.57 52.53 3547

Royalty - USDM MOD - - - - - -

Net Revenue 620.89 USD M MOD - - - 14829 23572 13941 78.57 52.53 3547

Total CAPEX 22269 USD M MOD 74597 7349 74.23 - - - - - -

Total OPEX 168.75 USD M MOD = = = 19.17 28.65 3288 3043 25954 29.06 =

Abandonment Cost 15.31 USD M MOD - - - - - - - - - 1531

Total CAPEX, OPEX & ABDN 407.75 UsSD M MOD 7457 7349 74.23 19.17 28.65 3288 30.43 2554 29.06 15.31

Pre tax Met Cashflow 283.24 UsD M MOD (74.97) (73.49) (7423) 13012 207.07 10653 48.14 2299 6.40 (15.31)

RFCT Payable 2956 USD M MOD - - - - 3435 3196 14.44 6.90 192 -

Post uplift SC Payable 31.87 USD M MOD - - - - - 16.37 9.63 4.60 128

Post Tax Net Cashflow 161.80 USD M MOD (74.97) (73.49) (74.23) 13012 17272 58.20 2407 11.49 3.20 (15.31)

Cumulative Post Tax NCF 161.80 USD M MOD (74.97) (14B.46) (222.69) (92.57) B0.15 13835 16242 17391 17711 161.80

MNPV post tax 0.1 6322 USDM

IRR post tax 0.21

Discounted Pl post tax 0.1 0.30

Simulating the above conditions with a mean oil price of USD 70/bbl returns eef&®e

level of 10 mmboe, albeit with still a 5% chance of negative pre tax cash flows. Net cash
flows are USD 34 M and USD 293 M at P10 &D levels repectively Figure 27).This
simulation also leads to a 20% chance of nil Supplementary Charge payablpashilex

net cash flows are USD 19 M at P10 and USD 166 M at P50 level.

Post tax NPV at 10% is interesting in the sense that even at an eleeatedaihprice and
higher production, which deterministically returns an acceptable prdysahte Carlo
analysis still shows a 20% chance of negative NPW¥ Wb0 level at USD 70 MHgure
28).
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| Statistics |
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Figure27 ¢ NPV pre tax @ 0% USD M

Figure28¢ NPV pre tax @ 10% USD M

Post tax DPI at 10% discount rate returns a negative figure at P&0aley 0.35 at P50
level (Figure 29). It is apparent from this analysis that assuming an optimistic oil price
mean at USDr0/bbl which returnsP50 reserves at 10 mmboe still does adéquately
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