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Examples of static
optimization
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Solver Parameters

Set Objective: |( )

To: @ Max O Min O Value Of: 0

By Changing Variable Cells:

subject to the Constraints:

Add
Change
Delete
Reset All
Load/Save
Make Unconstrained Variables Non-Negative
Select a Solving GRG Nonlinear T ~ Options
Method: l.

Solving Method

Select the GRG Monlinear engine for Solver Problems that are smooth nonlinear. Select the LP
Simplex engine for linear Solver Problems, and select the Evolutionary engine for Solver
problems that are non-smooth.

Help
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Setting up the optimization: optimizer «outside»
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Setting up the optimization: optimizer «outside»
the model
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Setting up the optimization: optimizer «outside»
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Details on optimization setup
* Model + optimizer together
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«Black-box» optimization (optimizer outside)
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Effect of optimization
formulation
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2. Two gas wells in a network — Optimization with
DP choke b (%)
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2. Two gas wells in a network — Optimization with
gas rates
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2. Two gas wells in a network - Differences when

formulating the problem
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2. Two gas wells in a network - Differences when
formulating the problem
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2. Two gas wells in a network - Differences when
formulating the problem

#ESTIMATING FEASIBLE OPERATING REGION, qgl, qg2

gqg1=[]

qg2=[]

dp2=0

DP=np.linspace(250,0,10)

for dpl in DP:
x=minimize(error,qg,args=(pR,CR,n,CT,S,Cpl,Ccfl,psep,[dpl,dp2]),method="nelder-Mead")
qgl=np.append(qggl,x.x[@])
qg2=np.append(qg2,x.x[1])

DP=np.linspace(@,250,10)

dp1=0

for dp2 in DP:
x=minimize(error,qg,args=(pR,CR,n,CT,S,Cpl,Cfl,psep,[dpl,dp2]),method="Nelder-Mead")
qgl=np.append(qgl,x.x[@])
qg2=np.append(qg2,x.x[1])

plt.plot(qgl/1e@6,qg2/186)

plt.xlabel('qg wl [1le6 Sm3/d]',fontsize=14)

plt.ylabel('qg_w2 [1le6 Sm3/d]",fontsize=14)

plt.xlim(@)

plt.ylim(@)

plt.show()
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2. Two gas wells in a network - Differences when
formulating the problem
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3. Well routing — class exercise
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3. Well routing — class exercise
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3. Well routing — class exercise
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3. Well routing — class exercise

| ‘Solver Parameters
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1 PRODUCTION OTIMIZATION A -
) pax ) yale of
2 5 Well Optimization Problem = s
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Optimization types

* Parametric (static) — using a model
* Dynamic (control) — using a model, physical system, or
a combination of both

https://en.wikipedia.org/wiki/Simulation-based optimization
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Dynamic optimization (control)
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Dynamic optimization (control): gas-liquid separator

S

-;--(cm"oollqr —"g |

Yoo (7)) )11/
////////D‘Z//j/\i ]

.a‘ Yoo t

95
t=t, t=t, t=t, t=t;
F------------- 4--- - L o o] o ___ .
]/ q"\L
o--0T e~ ‘° -
\““t "’ \."\.‘ -,—9‘* _ ‘,b: _ \_"k
e s <3
Kl
o
P T e - - ° ~o 7 °
X J
%:to— o !
‘ —
|
M Tt
96

11



30.03.2020
TPG4230 - Field development and operations Page 270 Prof. Milan Stanko (NTNU)

Dynamic optimization (control)
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Dynamic optimization (control)
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Dynamic optimization (control)
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Practical extremum-seeking control for gas lifted oil production — Pavlov et al
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Dynamic optimization (control)
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Limitations and pitfalls

* Model fidelity
* |s it actually possible to change the
decision settings?:
* |Is the equipment/actuator
functional and available?
 Am | allowed to operate the
control element?

 Actuator response time
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Limitations and pitfalls

* Flat peak of optimum- more efforts
give less res

145,
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SPE-166027-MS Multivariate optimization of production systems optimization Carroll and Horne
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Limitations and pitfalls

Local optima
Starting point
* Running time
Short term versus long term optimization

(Khan academy)

103

Limitations and pitfalls

* Short term versus long term optimization

Maximize NPV
By changing q,(t)

Figure 3: Permeability (left) and p ity (right) distributi of the south wing.

SPE-166027-MS Decision analysis for long term and short-term production optimization Applied to the Voador field, Agus Hasan
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* Short term versus long term optimization

NPV (USD)

1 1 L L
0 500 1000 1500 2000 2500 3000 3500
time (day)

Figure 4: Normalized NPV of the long-term optimization (red) using adjoint-based optimization and short-term optimization (blue) using
reactive control.

SPE-166027-MS Decision analysis for long term and short-term production optimization Applied to the Voador field, Agus Hasan
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* Short term versus long term optimization
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Figure 9: Oil rate from production well PROD3 using different strategies; reactive control (blue), adjoint-based optimization (red), and the
weighted-sum method (black).
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Final advice:

* Do we REALLY need to do optimization?

* Think carefully what is the main, most
important, first order of magnitude
problem

* Define objective, constraints and variables

* Determine relevance of constraints

* |s it realistic to modify optimization
variables?

* Formulate your optimization in a smart
way (choose the right variable)

* Study how your input affects your results

* Look at the rest of the list first! -

== SLIDE 2

- Detect locations in the system with abnormally high-pressure loss and flow restrictions

- Verification of equipment design conditions vs actual operating conditions

dentification and addressing fluid sources that have disadvantageous characteristics (e.g. high water

cut, high HS content)

- Identify and correct system malfunctions and non-intended behavior

- Analyze and improve the logistics and planning of maintenance, replacement and installation of
equipment or in the execution of field activities.

- Review the occurrence of failures and recognize patterns

- Calibration of instrumentation

- Identification of operational constraints (e.g. water handling capacity, power capacity)

- Observe and analyze the response of the system when changes are introduced

- Find control settings of equipment that give a production higher than current (or, preferably, that give
maximum production possible)

- Identify Bottlenecks

- Identifying and monitoring Key Performance Indicatars (KPls)

—
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