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3. (Long term) Field planning: effect of plateau rate 
and well number on NPV

3. Field planning: effect of plateau rate and well 
number on NPV

The NPV function: 
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Where, for year «k»:

𝑅𝑡 ൌ 𝑅𝑒𝑣𝑒𝑛𝑢𝑒 െ 𝑂𝑃𝐸𝑋 െ 𝐷𝑅𝐼𝐿𝐿𝐸𝑋 െ 𝐶𝐴𝑃𝐸𝑋

Known issue: There is an optimal production scheduling and drilling schedule that maximize NPV

Action Advantages Disadvantages

Higher HC rates during 
early times

Gives higher revenue Gives higher cost
(CAPEX, OPEX) 

Drill more wells Allows for higher rates, 
extends field life

Gives higher cost
(DRILLEX, CAPEX, OPEX)
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Variation of NPV with plateau rate and number of wells: 

3. Field planning: effect of plateau rate and well 
number on NPV

• The field will produce initially in plateau mode, with constant rate and then 
decline

• Constant hydrocarbon price
• All wells are pre‐drilled and available from start
• Decision variables: plateau rate and number of wells

3. Field planning: effect of plateau rate and well 
number on NPV
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3. Field planning: effect of plateau rate and well 
number on NPV

Page 116 of compendium

The NPV function as a colour plot (function of both plateau rate and number of wells)

Stanko (2019)
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Sweet spot: 12 wells and 212 000 stb/d

«Zoom in»

Stanko (2019)

The NPV function as a colour plot (function of both plateau rate and number of wells)

4. (Shorter term) Active choking to prevent well 
slugging

SPE77650 – Active feedback control of unstable wells at the Brage Field. Dalsmo et al.
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• Parametric (static) – using a model 
• Dynamic (control) – using a model, physical system, or a 
combination of both

Optimization types

https://en.wikipedia.org/wiki/Simulation‐based_optimization

Optimization problems
• Linear
• Non‐linear
• Integer
• Continuous
• Constrained

• Simplex
• Derivative‐based (gradients, 

hessians)
• Line search/ Trust region
• Heuristic

Optimization methods
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Examples

http://optlab‐server.sce.carleton.ca/POAnimations2007/Graph.html

Linear problems
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http://optlab‐server.sce.carleton.ca/POAnimations2007/TwoPhaseGraph.html

Simplex

http://optlab‐server.sce.carleton.ca/POAnimations2007/MILP.html

Branch and bound
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Stanko (2019)

Newton

https://jamesmccaffrey.wordpress.com/page/2/

Taken from Arnaud Hoffmann

Stanko (2019)

Newton

https://jamesmccaffrey.wordpress.com/page/2/

Taken from Arnaud Hoffmann
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Stanko (2019)

Newton

https://jamesmccaffrey.wordpress.com/page/2/

Taken from Arnaud Hoffmann

Stanko (2019)

Newton

https://demonstrations.wolfram.com/MinimizingTheRosenbrockFunction/
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Stanko (2019)http://195.134.76.37/applets/AppletSimplex/Appl_Simplex2.html

Nelder‐Mead

Stanko (2019)

Genetic algorithm

https://demonstrations.wolfram.com/GlobalMinimumOfASurface/
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Stanko (2019)

Pattern search

https://en.wikipedia.org/wiki/Pattern_search_(optimization)

Stanko (2019)

Piecewise linearization
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Stanko (2019)

Piecewise linearization

Stanko (2019)

Handling constraints

• Lagrange multipliers
• Barrier functions
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Stanko (2019)

Handling constraints

• Lagrange multipliers
• Barrier functions

Stanko (2019)

Lagrange multipliers example: Constrained gas‐lift 
optimization (single well)
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Stanko (2019)

Lagrange multipliers example: Constrained gas‐lift 
optimization (single well)

Stanko (2019)

Lagrange multipliers example: Constrained gas‐lift 
optimization (multiple wells)
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Stanko (2019)

Lagrange multipliers example: Constrained gas‐lift 
optimization (multiple wells)

Stanko (2019)

Handling constraints

• Lagrange multipliers
• Barrier functions
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Stanko (2019)

Handling constraints: barrier functions
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