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ABSTRACT:

A market analysis for the Downhole Valves and associated hardware

in California has shown that the main effort should be concentreted on

the second case studied in the First Quarter Report,namely that of

re-entry into a thermal well equipped with a 7 in. casing.

An improved design,based on the use of a combination of a sliding

sleeve valve with two plugs ( ali of them operated by wireline ) is

the most flexible and lowest cost configuration,for entering the

largest market in California,that of existing vertical wells

penetrating a relatively thin ( =< 40 ft) reservoir.At present oil

prices at the California refineries,t_ese wells,operated under cyclic

steam injection are barely economic.They could become much more

productive with the addition of a pair of small-diameter horizontal

drainholes.

A low-cost work-over program with ali drilling and

completion operations done through the 2 7/8 in. production tubing

has been designed.
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Laboratory tests have confirmed the operability of the modified

sliding sleeve valve with steam at temperatures ranging up to 500 F.

Calculations have also determined the steam quality improvements

resulting from using a low-cost Silicate foam insulation on the 2 3/8

in. steam tubing,with the 7 in. casing/tubings annulus filled with

low-pressure gas.

7.ADVANTAGES OF COMBINING A DUAL WHIPSTOCK WITH THE DOWNHOLE VALSE

SYSTEM

There are presently in California more than 12,000 wells equipped

for steam injection.Most of them have a 7" (OD) casing.Ali of them

would see their productivity increased from the addition of multiple

drainholes and from their operation in sequential cyclic steam

injection under our patented process.This being a large ready

market,the design of our Downhole Valves and associated hardware has

been focused on this first application.The future availability of

prototype equipment suitable for this type of well and casing size

makes it easier to find an Oil Operator willing to demonstrate this

new technology,as part of a work-over,especially if costs are kept to

a minimum.

The limited space offered by a 7 in. casing (6.24 in.lD) is best

utilized if the flow channels and Downhole Valve section are combined

with a dual whipstock into a single element (30 ft long ) which is

run-in and anchored with the steam tubing.The production tubing is

then stabbed into a PBR at the top of this combined element.

Each drainhole liner string is preferably a I 3/4 in. coiled tubing

which is inserted through the 2 7/8 in. production tubing ( 2 3/8

in.lD) and guided through one of the deviated outlets of the dual
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whipstock.The top of the liner string_after the drainhole has been

drilled,is anchored and packed into the whipstock,after the horizontal

portion of the hole has been gravel-packed and a cement slurry has

been displaced behind the curved part of the liner.Ali the operations

required for the addition of two drainholes: i. cutting of elliptical

windows into the casing,

2. drainhole drilling,

3. drainhole completion,

are done through the 2 7/8 in. production tubing. If the coiled tubing

liner is also used for drainhole drilling (Ref.7),this work may be

done without a derrick,using only a less expensive coiled tubing unit.

By incorporating into a single 30 fr.element ali the required

functions,the capital cost is also greatly reduced,primarily because

of a reduction in rig time.A conceptual drawing of this "H joint"

element is shown in cross section on Fig.l.A sliding sleeve three-way

valve is shown on Fig.2 .lt is derived from the assembly of

commercially-available sliding valves (Fig.3)

To lift the produced fluids from the surface,a conventional beam

pump will be used,so as to minimize costs and to maximize the re-use

of existing facilities.

8. MODE OF OPERATION

To switch the left well of Fig.l from production to injection_the

only necessary wireline operations are the following:

- Pull out through _he steam tubing to the surface the sliding

sleeve of Fig.l

- Through the steam tubing,transfer the plug from the right lower
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branch of the "H joint to the left lower lower branch in Fig.l,using a

modified kick-over tool (Fig.4),

- Replace the sliding sleeve in the steam tubing mandrel by

another of the type shown on Fig.2.

Throughout these operations,the rod pump remains anchored in the

production string so that it is unnecessary to bring-in a service unit

rig to switch from "huff" to "puff" as in the case of conventional

single cyclic steam injection wells.This substitution of a wireline

unit for a service unit rig is more cost-effective.

9. VARIOUS APPROACHS TO THE CONSTRUCTION OF THE COMBINED ELEMENT

The deviated flow channels associated with the Downhole Valve are

an integral part of the dual whipstock.As such,they must be made of a

hard,non-drillable metal.This indicates that the combined element

might be cast in one piece from molten metal.Subsequent machining of

the mechanical features (threaded connections,landing nipples for

plugs and choke mandrels,hydraulically actuated anchor slips,etc...)

will then be more difficult and costly. It will require gun-drilling

tools and technology.

Another approach is to build the combined elememt out of smaller

metal pieces,pre-machined and assembled by welding.The main problem

in that case is to design a welding procedure which does not

significantly distort the machined parts.

Comparative costs of these two approaches are now being requested

from various subcontractors.

The conceptual design of Fig.l includes two conve_tional packers:

a single-string packer on the right lower branch and a dual-string

packer on the upper two branches of the "H joint".These are relatively
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costly items.Their replacement or potential elimination by other

devices is presently under study to further reduce costs.

REFERENCES

7) "New Horizontal Drilling Techniques Using Coiled Tubing",by

H.R.Wesson,Jr. SPE 23951,1992

DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their

employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.
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FLOW CONTROL SYSTEMS (,
,,..-,

SEP S FOR
MODEL "L" SLIDING SLEEVE
"LSE" Product No. g05-41(Selective)
"LWE" Product No. 110542(Top NoGo)
,LGE_ Froduct No. 1105-50(Top NoGo)

* ,,LME_ product No. 1105.45(Top NoGO)

TheBakerSeparationSleeveusedin theModel "L" Slid-
si nedtoSHUToff tubingto annulusflowin Sleeveisde 8 _, __..,.4,_,°SlidingSleevebe-. " ve snoulu L,,_

hrou" h the S[Idtng,_lee. h Flow" through the

tclom_inoperat0ve. S_ralght Throu8 chevron packing

Separation Sleeve is accomplished by a
stem that will seat off in the upper and lower seat bores,

t sy ..... I.-.- ,.,,-,rts of the Sliding Sleeve.
= isolaunt_ u'¢

The Separation Sleeve is also designed with an internal
equalizing plug to equalize pressure before retrieving.

I _oDuCl NO 80_-4_

l r_zf. 2.75 _OOEL"LMZ"_R_J_,_ONr,,t.zwt
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Gas Lift Mandrels

KICKOVERTOOLSFORINSTALLING
GAS LIFT VALVES IN SIDE POCKET MANDRELS (

,_ To simplify the wireline work to install gas lift valves
I in Otis _ Side Pocket Mandrels, a specially designed

klckover tool can be used. This tool is a definite aid in
deviated wells, lt locates the mandrel (selectively when

: two or more mandrels are installed in one weil), orients
in the proper position, and offsets the valve (or pulling
tool) into position over the pocket for setting or retriev-
ing the valve.

O

B Schematic 1--The kickover tool is run below the man-
= drel. Since the tool is locked in a rigid position, it is

designed not to kick over accidentally.

II Schematic 2--The kickover tool is raised until its key
., engagesthe kickover sleevein the mandrel. Continued
+ ,_ ! upward movement rotates the tool until its key enters a

'i _ I slot. When the key reaches the top of the slot, the

.! operator is notified by a weight increase displayed on the
.. weight indicator. The tool is now properly oriented.
i ' t:_ Schematic 3--The pivot arm is designedto swing out

ii I'! and lock in positiondueto additional pull, (approximate-

= ly200Ibs.abovethefreeweightoftooland line).This
I_ ! actionlocatesthevalveor pullingtoolabovethepocket

l_ or latchon thegasliftvalve.

g _ Schematic 4--,The mandrel is designedto guide the,i valveorpulling tooltoaccuratelylandthevalveorengage '
• thelatchon thevalve. 'I+_

" I I

- Schematic S--A straight,upwardpullshearsa pin i
when keyreachestopoftheslot.Thisactionallowsthe i

! trigger to guide freely out of the slot and through t.h: tub- _
ri ing. When the pivot arm reaches the small upper section
" ofthemandrel,itisdesignedtosnapbackandlockinto
t itsverticalrunningposition,reducingdragon thetool

and valveasitisremoved.

i

f
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NOWTO ORDER• KICKOVERTI_
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r" _ SPECIFY1. Tubingsize lad _igltt
-'- ----"- 2, Vllve S_ze(IY=", 1'3

Schematic Schernstlc Schematic Schematic Schernltlc pan NumberPr..= tWO
1 2 1 4 5
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