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§ A little bit about me… 

§ Tell us about you… 

o Name? 

o Your work area? 

o How many years of experience? 

Introduction 
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§ Blue Sky Thinking 

§ Terms 

§ Project Life Cycle 

§ Define “Development Planning” 

§ Objectives of Development Planning 

§ Offshore Deepwater Overview 

§ Deepwater Drilling 

§ Reservoir Engineering 

§ Offshore Processing 

§ Project Economics 

§ Drivers & Constraints on Concept Selection 

§ Summary 

Contents 
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§  Job safety analysis: 

– PPE provided and worn 
- Hard hat 
- Arms protected 
- Gloves 

– So is there a problem? 

TAKE 5 : Safety/Value Moment 
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TAKE 5 : Safety/Value Moment 

It depends on 
how you frame 

the problem 
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§ What is an Oil Company? 
 
A Business 
 

§ What is the Business Model of an Oil Company? 
 
Sell HC Products for a PROFIT 
 

§ How does an Oil Company remain in business? 
 
Maintain Product Lines 

Setting the Frame…i.e. Mindset 
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Blue Sky Thinking 

? 
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§ Upstream = Exploration and Production (E&P) of hydrocarbon resources 

§ Midstream / Downstream = Transportation, refining, and marketing of produced and 
refined hydrocarbon products 

§ Reservoir = A geological feature that contains hydrocarbons 
– Conventional: sandstone (clastic), carbonate 
– Unconventional: coal bed/seam methane, SHALE! 

 Lead = Before discovery    Prospect = Lead ready to be drilled 
 Discovery = An exploration well that shows a potentially commercial amount of HC’s 

§ License = A specific area (block or acreage) offered by a government for oil and gas 
exploration and production, with terms: 
–  The required exploration “work” program (seismic or wildcat wells) 
–  The exploration and production terms and timing (i.e. How soon after a discovery must 

production begin?) 
–  Fiscal regime = Defines the split of revenue between the government and the oil 

companies. The fiscal system must be reflected in the calculation of economics. 

Terms 
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§ Process used by Operators to manage 
project development risk: 

Field Development Planning in the Project Life Cycle 

§ Hunt for VALUE 
§ Make DECISIONS, ideally GOOD ones: 

–  Is there a project worth pursuing? 
– What is the optimum development? 

Acquire lease? 

Discovery? 

Commercial? 

Freeze concept? project 
decision 
making 

DEVELOPMENT PLANNING 

…the front end of a Capital Value Process 

Appraise Select Define Execute Operate Abandon 
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Influence vs. Time 

UNCERTAINTY / 
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Development concept is driven by… 

Project 
Value 

Reservoir 
•  Volume 
•  Depletion 
•  Recovery 

Facilities 
•  Cost 
•  Availability 
•  Flexibility Commercial 

•  Schedule 
•  Project Risk 
•  Revenue 

“Under-performance is attributed largely to ….  
inaccurate evaluation of the economic impacts of uncertainty.” 

Source: Begg, S, Bratvold, R and Campbell, J. (2002, October). The Value of Flexibility in Managing Uncertainty in Oil and Gas Investments. SPE 77586. SPE Annual Technical Conference & Exhibition, Texas. 

Cost and schedule alone do 
not produce an adequate 
frame to differentiate the value 
of multiple concepts 
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Making GOOD DECISIONS 

Focus on key decisions rather than every decision 

Looking at sensitivities that are not really 
important wastes time, money… 

Floater selection or subsea architecture is moot, 
if you don’t have a commercial prospect. 

Reservoir 

Exploration well 
successful 
Subsurface data 
positive 

Facilities 

Development 
options cost-
effective 
Options explored 
thoroughly 

Commercial 

Risked economics 
robust 
Key project risks 
identified 
Product prices 
acceptable 

Is there a 
PROJECT

? 
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PLANNING 

To converge on a ‘robust’ development concept that maximizes value  
across a range of uncertainties and best manages risk 

 
§ Uncertainties – What might happen? How big or small could it be? 
§ Risk = Likelihood x consequence  →  What is the likely or expected impact? 

– Subsurface Uncertainties 
- Deepwater and Arctic wells are costly and take a long time to drill 
- Frontier regions lack basic design data and analogs 

–  Technology uncertainties and risk 
– Execution uncertainties and risk 
-  Drilling rig availability and day rate 

- Global fabrication and installation market uncertainties 

-  Force majeure – labor strikes, weather, etc. 

-  Regulatory risk  

– Geopolitical risk 
– Oil and gas price uncertainties 

What is the optimum development ? 
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§ The integration of multiple disciplines and factors 
•  Subsurface – Geological description, uncertainties and reservoir depletion plans 
•  Drilling – well and completions designs 
•  Facilities – trees, flowlines, risers, substructure, export system 
•  Technology – are new drilling or facilities technologies needed? 
•  License terms – acreage relinquishment; timing constraints 
•  Commercial – agreements with government, partners, marketing  
•  Execution approach – where built, integrated, installed, local content 
•  Fiscal terms & economics 
•  Budget constraints 
•  Project risks 

§ Alignment with: (1) management, (2) technical and business functions, (3) partners, (4) 
government, (5) NGOs, (6) contractors  

Development Planning Is… 
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Historical Overview of Offshore/ Deepwater 
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§ Deeper Water 
–  More costly to stay on station – Move moored rigs to dynamically positioned rigs 
–  Longer times to run the drilling riser and BOP and to change out bits 
–  Narrows the margin between fluid pressure in the rock (pore pressure) and the pressure at which 

the rocks will fracture (frac gradient) – adds complexity and cost. 

§ Deeper Wells 
–  Very high hook load (suspended weight) rigs 
–  Long drilling times 
–  More complex well designs (more casings, etc.) 
–  High pressure/ high temperature 

§ Costs for drilling in deepwater ~ $1+ Million/ day 
–  Semi or Drillship ~ $350-650 k/ day 
–  Above rig spread ~ $500 k/ day 

§ Time for drilling in deepwater ~ 50 to 300 days 
–  Some wells in the US Gulf of Mexico have been drilled to a total depth in excess of 30,000 ft. 

Deepwater Drilling 
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Deepwater Drilling 
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Reservoir engineering: Once I make a discovery, how do I get the hydrocarbons out ? 
 
§ Oil / gas in place = Porosity (open space pores) x rock volume 
§ Recoverable oil / gas = Recover factor (RF%) x oil / gas in place 

– A key is permeability = How well the oil and gas flows? 
–  Typical oil recovery factors: 
- Primary recovery/ depletion = 10-20% - limited by pressure decline 
- Secondary recover = 35-45% - with pressure maintenance from water or gas injection wells and 

artificial lift (gas lift,  pumps, etc.) 

– Gas recovery factors: 50-90%; typically, gas reservoirs are produced by depletion or 
primary recovery; gas expands much more than oil as pressure declines and is much 
more mobile than oil 

§ Fluid properties affect recovery: e.g., oil viscosity, gas in the oil (gas-oil ratio), amount of 
condensate in gas. 

Getting Hydrocarbons out of the ground 
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Surface Trees vs. Subsea Trees 
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Subsea System Architecture 
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Deepwater Floating Production 
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Deepwater Floating Production 
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§ Oil and gas typically don’t come out of the ground ready to be sold 

– Oil usually comes with gas, water and small amounts of sediment 

– A major cost for an oil and gas project is the facilities needed to separate the oil, water 
and gas   
- Separators use gravity and residence time to split the oil, gas and water 

- Multiple stages of separation are usually needed to get the oil to sales quality 
- Gas is compressed for export via pipeline or for gas injection 
- Water is cleaned and disposed overboard or injected 

§ Processing facilities must also: operate reliably; generate power; take in seawater, filter & 
inject it; deal with slugs & emulsions; separate & dispose of H2S & CO2, if present  

Processing Facilities 
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§ What is Present Value? 

Today’s actual or nominal value (AV) = $1 today or in any given year 

Future value of $1 a year from now = $1 x (1+ return) = $1 x 1.1 = $1.10 

Present value (PV10) = value today of $1 next year = $1/1.1 = $0.909 

 

 

 

 

Economics – Present Value 
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§ CAPEX = capital expenditure (cost of drilling and facilities) 
§ OPEX = operating expenditure (personnel, maintenance, tariffs) 
§ Cost metrics: Capex $/ BOE; Opex $/BOE 

–  If Capex $/BOE + Opex $/BOE ≥ 50% oil price, economics will be challenged 

§ Net profit = revenue from oil & gas production - operating costs + cost recovery or 
depreciation - government take (royalty, taxes & profit share 

§ Price assumption – the oil/ gas price used, often < current price and/or a range 

§ AVP (actual value profit) = the sum of actual, nominal, “dollars of the day” cash flow profit 
= earnings 

§ PV = present value profit at a given discount rate. Discount rate typically 8-12% 
§  IRR = internal rate of return (the return on investment) 

Economics – Basic Terms 
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Economics for a Project 
$ 

B
ill

io
n 

CAPEX 

REVENUE 
(Production x 

Oil Price) 

ROYALTY 

TAXES 
OPEX 

NET PROFIT = Revenue-Royalty-Opex-Taxes 

ACTUAL VALUE PROFIT 
(Cumulative Net Profit) 

PRESENT VALUE 
PROFIT, PV@10% 

Time, Years 
   -4  0  5  10  15                  20  

Project Start-Up 

Government Take =  
Royalty + Taxes + Other Profit Share. 
Typically 40-70%  
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§ Safety – Construction, installation, operation 
§ Environmental Protection - No loss of containment; special considerations for protected 

species and environmentally sensitive areas 
§ Maximum recovery – for the government and oil companies 
§ Book reserves – if the oil company doesn’t replace reserves, it will shrink 
§ Capital expenditure limits – a budget that the oil company has decided it will spend on 

ALL its projects 
–  Higher-risk, lower profit projects may be delayed or dropped 

§ Economics – is the project… 
–  Profitable = ↑ IRR 
–  Material (big enough) = ↑ AVP and NPV 
–  Affordable = ↓ maximum spend (CAPEX) 
–  Faster payout = faster time to start-up; higher early production rate  

§  1st Production – In addition to economics, may want early start-up to satisfy license 
terms, government or partners (Early Production Systems) 

§  Technology – 1st of a kind? Some precedent? Time, $ and risk to deliver?                            
 If achievable, can be a competitive advantage 

Concept Selection Drivers and Constraints 
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§ Development Planning… 

–  Is the early planning of oil and gas projects to manage uncertainty risk for making good 
project decisions 

– Requires the integration of multiple disciplines and factors to converge on a ‘robust’ 
development concept that maximizes value across a range of uncertainties and best 
manages risk 

– Sets new projects on the path to assure: 

1.  Safety 

2.  Environmental protection 

3.  Profitability 

Summary:   



THANK YOU 

Contact us 
Enquiries can be directed to:  
Ashutosh.Kak@genesisoilandgas.com 


