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 There are a number of way of describing or 
‘classifying’ completions 
◦ Location – land, subsea, platform, etc. 

◦ Basic design of the lower completion – open hole, 
cased & perforated, slotted liner, gravel pack 

◦ Lift requirements – selective for flowing well; rod 
pump or gas lift (etc) for lifted well 

◦ Geometry – vertical, deviated, horizontal, 
multilateral 

◦ Control – intelligent well 

◦ Number of tubing strings – single, dual 



The openhole method call for 
production casing to be set above the 
zone of interest and prior to drilling 
same.   
 
The well is completed with the 
producing interval open to the 
wellbore. 



 Advantages 
◦ Elimination of perforating expense 
◦ Maximum wellbore diameter opposite pay 
◦ Easy to deepen well at a later time 
◦ Easily converted to a screen and liner or perforated liner 

completion 
◦ Depending on skin value, openhole completions 

theoretically provide ideal inflow capability 
 

 Disadvantages 
◦ Excessive gas or water production difficult to control 
◦ Must run production casing before drilling zone 
◦ Producing interval cannot be selectively stimulated or 

produced 
◦ Open hole section may require frequent cleanout 
 



 Stop gross hole collapse 
 

 Allow zonal Isolation 
packers to be deployed 
within the reservoir 
completion for upfront or 
later isolation 
 

 Allow the deployment of 
intervention tools strings 
such as production logs 
(PLTs).  Interpreting such 
logs can be difficult in 
high-angle wells. 



 Not normally a form of sand control as it is hard to make slots 
small enough to stop sand.  If sufficiently small they are 
susceptible to plugging.  Exceptions are use of slotted liners for 
steam assisted gravity drainage (SAGD). 

 Pre-drilled liners are generally favored over pre-slotted as they 
have a much larger flow area and are stronger.  Pressure drops 
through holes and plugging are far less a concern. 

 A pre-drilled or pre-slotted liner can be installed with or without 
a washpipe and is similar to the deployment of a stand-alone 
screen. 

 Without the requirement for sand control, the liner is usually 
installed in mud. The whole mud and filter cake is then produced 
through the liner. 

 The washpipe is then relegated to contingency in case circulation 
is required to remove cuttings or other debris from the frong of 
the liner.  It can also be used to set ECPs, displace solutions for 
the dissolution of the filter cake, etc. 
 



In a liner completion, casing is set 
above the zone and a liner is installed 
across the pay section. 
 
The liner could be a screen or 
perforated pipe. 



 Advantages 
◦ Same as openhole except that the design is 

adaptable to sand control techniques 

◦ Cleanout problems are avoided 

 Disadvantages 
◦ Same as openhole (e.g. no selective production or 

stimulation over interval)  

◦ Well diameter across the pay is reduced and the 
well cannot be easily deepened 



 Used extensively throughout the world for 
sand control applications 

 Low cost, easy to install but prone to 
plugging and other failures 

 Can be wire-wrapped, pre-packed or 
premium screens (discussed later in sand 
control) 

http://www.globalspec.com/Goto/GotoWebPage?gotoUrl=http://www.globalspec.com/Supplier/Profile?vid=112117&Comp=&gotoType=ExhibitsTocWebPage&Comp=2970&VID=112117&ExhibitID=46170&Context=FP:Sand Control Screens, Poromax, Poroplus


 External Casing Packer (ECP) are inflatable packers used 
to isolate zones in openholes. 

 The are run in pre-determined positions, often in 
conjunction with liner screens.  Also run on tubing for 
stimulation of multiple zones. 

 ECPs set from the bottom up via a washpipe. Used to be 
inflated with mud but can be inflated with cement, too. 



 Recent development in 
packers.  The swelling 
takes advantage of a 
property of elastomers the 
previously was  a 
limitation – swelling in the 
presence of oil or water. 

 Main advantages over the 
ECP is cost and simplicity. 

 With small clearances can 
hold up to 4000 psi. 

 Swellable elastomers do 
take time to reach full 
expansion – normally 
around 7 days.  So these 
packers are harder to test 
for pressure integrity than 
an ECP. 



In a cemented liner the casing is set 
above the zone, the pay is drilled, and 
liner casing is cemented in place.   
 
The liner is then selectively perforated for 
production. 



 Advantages 
◦ Excessive gas or water production is more easily 

prevented or controlled 

◦ Formation can be selectively stimulated 

◦ Liner impedes sand influx, but adaptable to sand 
control techniques 

◦ Well can be easily deepened 

 Disadvantages 
◦ Liner cementing can be more difficult than 

cementing primary casing 

◦ Additional cost of perforating, cementing, rig time 



Production casing is cemented through 
the producing zone and the pay 
section is selectively completed. 



 Advantages 
◦ Excessive gas or water more easily prevented or controlled 
◦ Formation can be selectively stimulated 
◦ Well can easily be deepened 
◦ Casing will impede some sand influx 
◦ Completion adaptable to sand control 
◦ Full diameter through the pay section 
◦ Logs available to pick casing point 
◦ Adaptable to all multiple completion configurations 
◦ Improved primary cementing (compared to liner) 
◦ Minimum rig time and logging expense 

 Disadvantages 
◦ Perforating costs can be high 
◦ Log interpretation critical 
◦ Usually greater formation damage in pay section 





Flow up both the tubing and 
casing strings. 
 
This design is only for wells 
capable of very high flowrates. 
 
Landing nipple (no go) at 
bottom of tubing allows for 
tubing to be pressure tested 
 
Tubing can be used as a kill 
string 
 
 



Both tubing and production packer 
are installed.  Tubing restricts flow 
rates (compared to flowing up 
casing). 
 
Packer installation may required for 
casing protection or barrier to flow.  
The ‘no go’ nipple can be used for a 
bottomhole choke, regulator or 
safety valve (storm choke). 
 
The flow coupling is positioned to 
protect the landing nipple from 
erosion and the circulating sleeve is 
used to displace the tubing to a low 
density fluid after installation of the 
tree. 
 



The production packer and safety valve 
are installed at some shallow depth in 
the well.  Flow proceeds up the tubing 
and annulus to a point below the 
packer, enters the tubing through a 
ported nipple, flow through the packer 
and valve and then again continues up 
both the tubing and annulus by means 
of a second ported nipple. 



The alternate zone is perforated 
on initial completion, but isolated 
between packers.  It is placed on 
production when the lower zone is 
depleted by shifting the sliding 
sleeve or perforating the tubing 
opposite the zone 
 
A blast joint is run opposite the 
zone between packers to delay 
tubing failure due to erosion 



Most basic dual configuration.  
Production of the lower zone is up 
the tubing and upper zone flow is 
up the casing-tubing annulus. 
 
Primary advantage is reduced cost. 
 
Disadvantages are that it is 
difficult to artificially lift upper 
zone; casing is exposed to 
reservoir fluids; and the lower 
zone must be killed to workover 
the upper zone. 



With this design it is possible to 
produce either zone up the 
tubing by utilization of a cross-
over or regular flow choke. 
 
This technique retains the 
disadvantages of casing 
exposure, plus inability to 
workover the upper zone 
without killing the lower zone. 
 
Does permit selectivity as to 
which zone is produced up the 
annulus. 



Downhole choke regulates flow 
from uppermost zone 



Dual completion with two tubing 
strings.  Production from lower 
reservoir is through the ‘long string’ 
and the upper reservoir flows to the 
‘short string’. 
 
Production packers separate zones.   
 
Casing is protected from reservoir 
fluids.  Production from each zone 
is measured separately. 
 
Workovers of dual expensive and 
they are more difficulty to install. 









A small, concentric ‘kill string’ is 
used to circulate kill fluids to kill the 
well when required. 
 
This design can also be used in 
wells to keep them from dying.  In 
this case the inner tube is referred 
to as a velocity string. 



Side pocket mandrels are added 
in the tubing string above a 
packer. 
 
Gas is injected into the tubing-
casing annulus and enters the 
tubing through special valves 
inserted into the mandrels. 
 
The gas reduces the density of 
the fluid in the tubing string 
cause the well to flow. 



Rod string is run inside 
tubing. 
 
Pump barrel typically part of 
tubing but can also be an 
‘insert’.   
 
Tubing anchor attaches 
tubing to casing wall thereby 
eliminating tubing stretch 
during the pumping cycle. 



Tubing cemented and serves 
as both casing and tubing. 
 
Poor protection of the 
annulus if leak develops in 
pipe above level of bottom 
cement.  



Reduced diameter ‘macaroni tubing’ 
used inside tubing string which is 
cemented in the hole. 
 
Reduced diameter completions  
represent an attempt by the industry 
to lower completion investment costs. 
 
Often, drilling costs may be higher 
initially so it may take multiple 
completions before cost savings can 
be realized. 



Same idea only worse.  
Triple completion with three 
tubes. 
 
This requires careful 
orientation of the 
perforation jobs (all must be 
0 phased) 



Single string completion 
with the ability to remove 
the tubing at the point of 
the tubing seal receptacle. 
 
This design has a 
permanent packer (you can 
tell because there is a mill 
out extension in the 
design). 



Permanent packer with tailpipe on 
bottom.  Allows lower zone to be 
shut off with wireline plug while still 
producing upper zone. 
 
Can remove tubing at the tubing 
seal receptacle as in previous 
design, leaving plug in tailpipe of 
upper zone.  
 
So, this is a selective completion in 
the sense that you can shut off the 
lower zone and produce upper only.  
But you cannot produce the lower 
only. 



Just another schematic of a single 
selective completion 



As before, two tubing 
strings.  Long string 
generally uses a 
permanent packer with a 
tailpipe, then a dual bore 
retrievable packer is used 
up hole.  Long string 
tubing stabs into 
permanent packer. 



Same as previous design except 
now there are more sliding sleeves 



Always requires a packer 
 
Gas lift valves are used in side 
pocket mandrels 
 
This design utilizes a stab over 
tubing seal receptacle, permanent 
packer with tailpipe 



An example electrical 
submersible pump 
completion above a bottom 
zone that has been sealed 
off by a bridge plug and 
cement 



Flowing well completion. 
 
Liner with polished bore 
receptacle (PBR).  Packer 
with landing nipple in 
liner to allow lower zone 
to be shut off with plug. 
 
Packer with stab in seal 
stack and polished bore 
set in top of liner. 
 
Tubing with locator seals 
stabbed into packer. 





Bottom part of 
previous tally. 
 
Depths won’t be 
available until 
completion is run 
in the well. 



From the Ninian 
Field North Sea. 
 
Another example of 
how the completion 
diagram may be 
made. 



Example completion 
schematic and equipment 
detail from the Balmoral 
Field in the North Sea. 
 
This is a gravel pack 
completion (for sand 
control).   
 
This was also an early 
subsea completion 
(meaning the tree is on 
the seafloor) 



Crazy design a friend 
of mine made in the 
Java Sea (Indonesia). 
 
Their challenge is 
many zones… 



 Completions are categorized in many ways but 
what you use is related to the functional 
requirements for the well 
◦ Land, offshore platform, TLP, subsea – all imply different 

requirements due to location 
◦ Flowing, Gas lift, rod pump, ESP, Plunger Lift – if the well 

cannot flow one of the artificial lift methods must be used 
◦ Gravel pack, screens, high rate water pack, frac pack – 

types of completions where sand control is necessary 
◦ Geometry – vertical, deviated, extended reach, horizontal 
◦ Number of zones – single, dual  
◦ Uniform tubular size - monobore 
◦ Order of producing multiple zones – comingled, selective 
◦ How flow is controlled – wireline, remotely (intelligent 

completions) 
◦ Combinations of these – Multi-zone, horizontal fractured 

well completions (shale plays) 


