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Mechanical considerations

The mechanical configuration or "well hookup™ 15 often the key to bemg able to deplete the
reservair effectively, monitor downhole performance, and modify the well sitmtion when
necessary. The mechanical configuration of the well is the key to being able to do what ought 10
be done n the well from the standpoimnt of coatrolling the flow of reservoir fluids, oil, gas, and
waler.

Functional requarements
Operating condations
Component design
Component reliability
Safety

KEY SUBJECT AREAS IN PRODUCTION ENGINEERING
Production technology is both a diverse and complex area. With the on-going development of the
Petroleumn Industry the scope of the technologcal activities continues to expand and as always
increases in depth and complexity. It is however, possible to sdentify several key subject aneas
withm Production Technology namely:«

*  Well Productivity

*  Well Completion

*  Well Sumulation
Associated Production Problems
Remedial and Workover Techmgues
Artificial Lift / Productivity Enhancement
Surface Processing




Methods of completion:

In the development of a hydrocarbon reservoir, a large number of wells are dnlled and requare 10
be completed, to allow the structure to be depleted. However, the dnlling and completion
operations are crucial o the long term viability of the wells in meeting the specafied objectives.
The desagn and completson of both production and inpection wells are required to satisly a number
of objectives including:
*  Provision of optimum production/inpection performance.
*  Ensure safety.
*  Maxmize the mtegnty and reliability of the completion over the envisaged life of the
completed well
*  Mimmize the total costs per unit volume of luid produced or injected, Le. mmimize the
costs of mitsal completion, mamtainmg productson and remedial measures.



The fundamental design of a completion consists of four principal decision areas, namely:
* L. Specification of the bottomhole completion technigue.
* 2 Selection of the production conduit.
* 3. Assessment of completion stnng facilities.
* 4. Evaluation of well performance / productivity-imjectivity

These four decision areas, as shown in Figure » 16, should provade a conceptual design for the
completson of the wells. However, this design process noemally is mitiated on the basis of data
from explocation wells and conssderable uncertamty may exist as to the validity and accuracy of
that data. Thus a number of alternative designs for well completsons will normally be selected

and retained as a contingency.
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Fagure « 16: Completion Design Strategy




Basically there are three main methods of completing a well which are:

I« Openshole completion

2« Casedshole completion

3« Liner completion; this completxon can be include two types:
a2« Screen and hiner completon.
be Perforated liner completion.



1= Open-hole Completion:
The simplest approach to bottoenhole completion would be 1o Jeave the entire dnlled
reservorr section open after drilling, the production casing 1s set on top of producing zone
before drill the production formatson that contam the hydrocarbon fluxds, then after
casing was cemented, producing formation drilled, see figure « 17. Generally openshole
has greater application in carbonate zones.
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Fagure « 17: Openchole Completion
Advantages;
1= Adaptable to special drillmg techniques to minimize formation damage or 1o prevent
lost circulation into the producing zone.
2« No perforating expense.
3+ Log mterpretation 1s not cntxcal since entire mterval is open
4- Full d=smeter opposite pay.
S5« Can be easaly deepened.
6= Easily converted to liner or perforated completion
Limnitation;

I+ Excessive gas or waler praduction difficult o control.

2o Selective critical section im production zne 10 fraclunng o acidormg more diflicult
3 May require frequent well-bore cleanout.

de Requires more g time om campletion



The production casing is d through producing zone and perforated, see figure « 18,
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Figure « 18: Cased-hole Completion
Advantages:

1+ Excessive gas or water production can be controlled more easily.
2« Can be selectively stimulated.
3. Logand f i ipl lable to assist in decsion to set casing or abandon.
4. Full dssmeter opposite pay.
5+ Can be easily deepened.
6= Will control most sand, and 1s adaptable to special ssnd control techmigues.
7- Adaptable to multipl, pleti hnig
8= Mini rig time on leti
Limitation:
1+ Cost of casing cement and perforating for long zones may be signficant.
2- No adaptable to special drilling techniques to minimize f son d
3+ Log mterpretation 1s critical for most of logs except production logging.




Liner completion:

L. Sereen and Liner completion.
The production casing 1s set on op of producing zone, than the screen and the liner is set through
producing rone, see figure - 19.

Advantages:

1= Adaptable to specaal drilling technigues to minimize formatson damage or to prevent
lost carculation into the producing zone.

2« No perforating expense.

3+ Log mterpretation is not cntscal since entire mterval is open

4. Do not require frequent wellsbore cleanout.

S« Will control most sand, and is adaptable to special sand control technigues.
Limitation:

1+ Excessive gas or water production difficult to coatrol.

2« Selective critical section in producton zone 10 fractunng or acidizing more difficult.
3« Wellbore decpened is not easy,

4. Requires more nig lime on completion,

o

Figure « 19: Liner Completion
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