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packer 1n a vertical well section below a junction with a lateral well
section; (b) mstalling an upper straddle packer in a vertical well sec-
— =1IF ' tion above the junction with the lateral well section; (¢) conveying
| - hydrocarbons from the lateral well section to the surface with a
tubing; (d) observing pressure information in at least one zone with
a pressure gauge located 1n the vertical well section below the lower
straddle packer; and (e) obtaining information in the at least one
S zone with logging equipment ran through the tubing. A sidetrack
window may be istalled in the tubing between the lower straddle
packer and the upper straddle packer for providing access to the lat-
eral well section.
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PCTE APPLICATION

DUAL PURPOSE OBSERVATION AND PRODUCTION WELL

1. Field of the lnovention
{0801 ] The present mveniion relates to subterranean wells for the production of ol and gas or
other tluids, More specifically, the mvenuon relates {0 an apparatus and method for a

providing a single well for simultancously producing and observing.

2 Description of the Related Axy
{0602] Monitoring pressure and saluration in a producing reservow s crthical for proper

reservolt management, and it 18 being accomplished throughout the industry n a vangty of
ways. In oftshore ficlds, welis are drillcd from cxpensive piatforms with linuted number of

dritimg slots. Therefore, dedicating a skot for observation only instead of production is costly.

{003 A common practice 1s to driil a vertical well across multiple zones and perforaic the
target zong tor production and pressure monitoring purposes. At the same timge, it is possiblc
to mntervene rig-less and run saturation logs across all zones or run production log@ing across
the perforated zone. Inconvemently, this practice has several sethacks.  For example,
CONTHILOUS Prossure measurement is not possibie. Producing the well will cause the pressure

immediately around the well bore to drop, and therefore the pressure readings will not be

qQ

-

1

representative of the geseral area around the well. Gelling a representative pressure reading
requires shutting-in the well for fow davs until pressure stabilizes, Shutfing-in the well will
cause loamg potential production and thus revenue.

{004] Another disadvantage of current methods s that production and pressure monstoring

bave 1o be i the same reservarr, It production from another zong/reservour is desired, two
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reservolrs have to be pertorated, solated with straddle packers and completed with ducl
completion. Domg so will restrict running logs smnce the reservons will be behind both a
fubing and a casing string which will lunder logs from reading the formation.  In addition,
vertical wells have low production rates compared o horizontal producers so it would be

advantageous to have a production well that 1s horizontal,

[308S] From the foregoing, a need has arisen to design a method and apparatus that enables
continuous pressure measurcment, production and pressure moniforing from separate

reaservolrs, and production from an accessible horizontal lateral,
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SUMMARY OF THE INVERTION

[3806] Ermnbodimnents of the current apphcation provide a method and apparatus for
addressing the shortcomungs of the current art, as discussed above. The current application
discioses a singic well able to serve as g horizontal producer and a vertical observation well
stmultaneously with the luxury of full accessibility to both production and observation
regions within the well. In the ernbodiments of the current mvention, the cost of dridling an
addimional well s elimmated, more drithing slots can be avatled for producers rather than
shscrvation wells, and more data can be acquired from a sigle slot. In ofishore operations

this can amount to stgnificant cost saving.

{8071 The mvention revelves around drilling one well with two laterals; one vertical for
cbserving a single or multiple reservoirs, and one hortzontal for producing. After dridling the
vertical observation section, the well will be sidetracked with level-four technology mto a
sclected reservoir providing a producing lateral. The vertical section of the well 18 maintained
for observation purposes and will conlinuocusly provide pressure data from one reseivoir
through perforations. Whenever waler saturation profiles are needed across the different
reservorrs, the well will be temporanily shut-in and the saturation logs are run across the
observation section through a Y-tool. The integrated well design allows full Hexubility for
mtervention m the producing lateral, where coiled tubmg can be utilized to stimulate or log

the well with a production log tool ("PLT").

808! Dual purpose wells of the present application will significantly reduce cost and
ciliciently ulilize rescurces mcluding the costs associated with dritling time and complistion.
Additionally, they avail more dniling slots (o be utihized for drilling producing wells, making
them particularly attractive for ofishore developments or those with fmuted driliing slots. In
addition to monitoring pressure and saturation, the dual purposce wells of the present

application serve a8 a horizonial producer.

{809 One embodiment of the current application includes a method for producimg
hvdrocarbons i a subtorrancan well usehul for observing propertics of one or more
subterranean zoncs, comprises the steps oft {a) mstalling a lower siraddle packer m a vertical
weil section below a junction with a lateral well section; (b} mstalling an upper straddle

packer in a verfical well section above the junction with the lateral well section; {¢)
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conveying hydrocarbons from the from the lateral well section to the surface with a tubing;
(d} observing pressure miormation m at least one zone with a pressure gauge located m the
vertical well section below the lower straddie packer; and (¢) obtaiung mformation mn the at

ieast one Zzone with logging equipment run through the tubmg,

HG18] In some ernbodiments, the method also includes installing a8 sidetrack window i the
tubing between the lower straddie packer and the upper straddle packer for providing access
to the lateral well section, the tubing sidetrack window having a shiding means for opening
and closing access to the tubing sidetrack window. The method may altermalively nchide
opening the shding means of the tubing sidetrack window, running coiled tubmg from the
surface down the tubing, through the tubing sidetrack window and into the lateral well

section, and performing an mtervention procedure on the lateral well section.

({3811} In other embodiments, the method includes providing a shiding slceve opening m the
fubing below the upper straddle packer and opening the shiding sleeve opening to allow fluids
from the lateral well seclion to enfer the tubmg. The method mayv also mchude the step of
instaliing an solation means below the upper straddie packer to prevent thuds below the

isolation means within the tubing from flowing towards the surface.

38121 In alicrnabive ombodiments, the mothod might also mclude mstalling a Y-tool above
the upper straddle packer, connecting the tubing to a first lower branch of the Y-tool,
connecting an elecirical submersible pump to a second lower branch of the Y-tool, and
operating the electrical submersibic pump to assist with the prodoction of fluids from the
latcral well section, Logging cquipment may be run through the first lower branch of the Y-

tool to bypass the electrical submersible pump.

8131 In vet other alternative embodiments, the method may include providing a means for
opening and closing the sidetrack wimdow, opening the tubmg sidetrack window, running
coted tubing from the surface down the tubing, through the first lower branch of the Y-tool,
through tubmg sidetrack window and info the lateral well section, and perfornung an

imtervention procedure on the lateral well section.

13814] There may be both a production zone and an observation zone and the method may

turther comprise perforating the verlical well below the lower straddle packer at the level of
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[0017A] In another embodiment, a method for producing hydrocarbons in a subterranean
well useful for observing properties of one or more subterranean zones, the subterranean well
having a vertical well section a plurality of lateral well sections, the intersection of the vertical
well section and each of the plurality of lateral well sections creating a plurality of junctions, the
method includes the steps of: (1) installing a lower straddle packer in the vertical well section
below each of the plurality of junctions, (2) installing an upper straddle packer in the vertical well
section above each of the plurality of junctions to create an isolation zone between the lower
straddle packer and the upper straddle packer around each of the plurality junctions, (3) conveying
hydrocarbons from the lateral well sections to the surface with a tubing, (4) observing pressure
information in at least one measurement zone with a pressure gauge located in the vertical well
section outside all of the isolation zones, so that the pressure gauge does not hinder production
from the lateral well section, and (5) obtaining information in at least one zone with a logging

equipment run through the tubing.

[0017B] In another embodiment, an apparatus for prbducing hydrocarbons from a
subterranean well while observing properties of one or more subterranean zones, the subterranean
well having a vertical well section and a plurality of lateral well scctions, the intersection of the
vertical well section and cach of the lateral well sections creating one or more junctions, the
apparatus being comprised of an upper straddle packer located in the vertical well section above
each of the plurality of junctions, a lower straddle packer located in the vertical well section below
each of the plurality of junctions to create an isolation zone between the upper straddle packer and
the lower straddle packer around each of the plurality of junctions, a pressure gauge located in a
vertical well section outside all of the isolation zones, so that the pressure gauge does not hinder
production from the one or more lateral well sections, a tubing located in the vertical well for
conveying hydrocarbons from at least one of the lateral well sections to the surface and for running
tools from the surface through the upper straddle packer, and a means located within at least one
of the 1solation zones for isolating fluids in the vertical well section below the lower straddle packer
from fluids 1n the at least one of the latcral well sections associated with the at least one of the

1solation zones, and for providing access to both the at least one of the lateral well sections and the

vertical well-section.

SA
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BRIEF DESMMRIPTION OF THE DEAWINGS

00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

30181 So that the manner in which the above-recited features, aspects and advantages of the
mvention, as well as others that will become apparent, are attamned and can be understood m
detail, a more particular description of the mvention brictly summarized above may be had
by reference to the embodiments thereot that are illustrated 1n the drawings that form g part of
this specification. It 18 to be noted, however, that the appended drawings lustrate only
preferred cmibodiments of the mvenbion and are, therctore, not to be considered lumiting of

the mvention's scope, for the invention may admit to other equally ettective embodiments.

19 FiG, 1 18 a schematic drawings of a hydrocarbon production system utibizing

ciibodiments of the present application.

602071 FIG. 2 1s a partial secbional view of an ershodiment of the apparatus of the present

application.
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DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMERNTSA

0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

{38211 Lookmg at FI(. 1, an offshore hydrocarbon production system may mehade a surface
platform 10 locaicd at the surface of the water. Alicrnatively, the platform could be situated
on land. A simgle slot can be used to diiil a well 12, which includes vertical well section 14
and horizontal well section 16 which mect at junction 2. The horizontal well section 16 18
located within the target production zone 272 and will allow for hydrocarbons within
production zone 22 to be produced along tiow path 18, Honzontal well section 16 18 an
cxample of a lateral well sechion. Vertical well section 14 passes through production zone 22
and mto lower zone 23, Vertical well section 14 can be used to observe conditions both in

production zone 22 and lower zone 23, which i1s an observation zong.

30221 A vertical well section 14 for observation is drilled, cased and comented. A
winipstock 1s instalied below the pomnt in vertical well section 14 where junction 20 forms o
oguide the drilling of the horizontal well section 16, The horizontal well section 16 will then
be sidetracked through casmg sidetrack window 52 to the production zone 22 away from the
verfical weil section 14, The horizontal well section 16 wil be cased and comenied.

Allernatively, other know means can be used (o drilf honzontal well section 16 of the well 12.

{36231 Turning to FIG. 2, the junction 20 will be 1solated with straddic packers 24, 26, Upper
straddle packer 24 may be, for exampie, a standard industry seal bore packer. Lower straddie
packer 26 may be, for example, a standard mndustry packer with tail pipe 28, Tail pipe 28
cxiends from the botiom of lower straddle packer 26 to the production zone 22 and has a
cenfral bore which may be open to the fhuds n vertical well section 14, Tail pipe 28 may
also have a valve or other means for creating a barrier between ifs mternal bore and the fluids
in vertical well section 14, At the lower end of tail pipe 28 18 operation gage 36, Operation
cauge 36 may be capabic of coliecting data from the well 12, mmcludmg pressure.
Communicalions and power for operation gauge 36 may be provided by wires running from
operation gauge 36 to the surface or by other means known in the mdustry. Perforations 60
will be made mio the lower zone 23 m the vertical well section 14 below the botiom of tail
pipe 28, Perforations 60 may be situated m lmer 70 instalicd below the bottom of casing 68

of vertical well section 4.
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(6024 Between straddie packers 24, 26 there may be tubing 30 with bore 54 {or transporting
production thuds to the surface. Tubing 30 may comprise shiding sleeve opening 32 which
may be opened and closed by an operator and may be, for cxample, a shiding side door.
Sliding sleeve opening 32, when open, will aliow thnds from horizontal well section 16 to
enter bore 34 of tubmng 30, When closed, shiding sleeve opening 32 will not allow fluds o

ciiter bore 534 of tubing 30.

[30625] Tubing 30 may also melude a nipple profile 37 located below shiding sleeve opening
32 and above tubing sidetrack window 34, Nippie profile 37 can be used to prevent cross
tlow and 1solate the well below the level of nipple protile 37. Therefore any fluid entering

tubing 30 from vertical well section 14 or horizontal well section 16 below ninnle profile 37
& _

cant be blocked from progressing further up tubmg 30 and only the thunds that enter tubmng 30

through shiding sleeve opening 32 will reach the surface.

160261 Tubimg 30 will aiso comprise tubing sidetrack window 34 on the same side of tubing
30 as the junction 20 between the honzontal well section 16 and the vertical well sechion 14,
Tubing sidetrack window 34 will be 1n close proximily to casing sidetrack window 32 and
will be used for access to horizontal well 16, it needed for mntervention. Latch profile 38
tocated above lowoer straddic packer 26 onsures that the rotational orientation of the
components of tubmg 30 are correct so that tubing sidetrack window 34 15 ahgned with
casing sidetrack window 5Z. In some embodiments, tubing sidetrack window 34 may inchude

4 means for openimg or closimg access to the window such as window shding sleeve 62.

{30271 Above upper straddle packer 24 may be seal assembly 40 and tubing 42, Tubing 42 15
connected o first lower branch 64 of a Y-tool 44 and has bore 536 which 15 m fhud
communication with bore 534 of tubing 30, Second lower branch 66 of Y-lool 44 is connecled
to an electnical submersible pump ("ESP"Y 46, ESP packer 48 15 located above Y-tool 44 and
production line 58, which 15 m fhud communication with the upper end of Y-tool 44 18
located above ESP packer 48, Tubmg 42 way be pre-perforaied o allow fhad
communication between bore 56 of tubmg 472 and well hore S¥ 1n the region above upper

straddie packer 24 and below ESP packer 48,
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{30281 In operation gauge 36 will provide representative and continuous pressure and
safuration measurements without hindering production from the honzontal well section 16,
in the case of a malfunction of operation gauge 36, the components can be romoved and
operation gauge 36 can be repairs, recalibrated or replaced. The ESP will provide hift fo
assist with the production of fluids from horizontal well section 16 and m addifion, will
provide pressure measuyrements from the borizontal well section 16, During normal
production operations, shding sleceve opening 32 will be open to allow produced fhuds from
horizontal well section 16 (o enter bore 54 of tubing 30. The produced fluids will contimue
gpwards and mnto bore 56 of tubing 42 then nto production linge 38 to the surface. Nipple
profile 37, which creates an micrnal barrier within bore 534 of tubing 30, will ensure that
thuids in bore 54 of tubing 30 below nipple profile 37 will not be able to reach tubing 42,
Window shiding sleeve 62 may also be closed to ensure any thuids entering fubing 30 through
tail pipe 28 from vertical well section 14 does not exat mto horizontal well section 16 and mix
with the produced fluids. Alernatively, g valve or other isolation means in tail pipc 28 may

be closed so that no fluids from vertical well section 14 enter tubing 30,

30297 IT the bonizontal well section 16 requires micrvention, such as stimulation or to PLT
the horizontal well section 16, 1t will be possible to access horizontal well 16 through tubing
sidetrack window 34 using cotled tubmg. Coiled tubing can be lowered through an internal
bore of produchion bine 50, and through BESP packer 48 and mito tirst lower branch 64 of Y-
tool 44, thereby bypassing ESP 46, The coiled tubing will then contmmue through upper

straddic packer 24 and mto bore 54 of tubing 30,

{30301 The corled tubing will be fod through mpple profile 37, Wmdow shiding sleove 62
will be opened. The lower end of coiled tubmg can be curved such that it can enter tubing
sidetrack window 34, pass through the casing sidetrack window 52 and enter horizontal well
section 16, Intervention of hornzontal well section 16 can theretore be accomphished without
the need to pull any tubmyg and without brimging m a nig for any ¢completion or de-completion

operations.

13031] When saturation or production logs are needed, well 12 will be temporarily shut-n,
and sliding slceve opening 32 will be closed and window shding sleeve 62 may also be
closed. The loggmge equipment can be lowered through imternal bore of production line 30,

through ESP packer 48 and mto fivst lower branch 64 of Y-tool 44, thereby bypassing ESP
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46, The logging equipment will then continue through upper straddlie packer 24 and mito bore
54 of tubing 30, The loggmg equipment will be fed through nipple prefile 37 and downward
through lower straddle packer 26, out the open ond of tail pipe 28 and past perforations 60 of

vertical well section 14,

(30321 In this way, it will be possible o evaluate all zones for saturation, mcluding
production zone 22 and lower zone 23, Lower zone 23 with perforations 60 may also be

logged tor a production profile,

13033] In alicrnative embodiments, well 12 may comprise multiple horizontal wells, cach
with a set of straddle packers, an ESP packer, and a Y-tool, tor performing as described
above.  (Observations may take place for a single or for multiple zones or reservoirs,
Although horizontal well section 16 has been deseribed as a horizontal well, the embodiments

of the present application apply equally to this and other lateral well configurations.

13034 Althougzh the present mvention has been described mn detail, i should be understood
that various changes, subsfitutions, and alterations can be made hercupon without departing
from the principle and scope of the invention, Accordingly, the scope of the present
invention should be determined by the following claims and their appropriate legal
cquivalenis.

{3835] The singular forms "a", "an" and "the" mclude plural reierents, uniess the context
clearty dictates otherwise. Optional or optionally means that the subsequently desecribed
cvent or circumstances may or may not occur. The descnption mehudes mstances where the
cvent or circumstance occurs and instances where i docs not occur.  Ranges may be
cxpressed heremn as from about one particular value, and/or to about another particular value.
When such a range 1S expressed, it 18 to be understood that another embodiment 1s from the
one particular value and/or to the other particular value, along with all combmations within

satd range.
[3836] Spatial ferms deseribe the relative position of an object or a group of objects relative

to another object or group of objects. The spatial relationships apply along vertical and

horizontal axes.  Orientation and relational words mcludmg “uphole” and “downhole”;

10
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"above” and "below’; Tup” and "down" and other like ferms are for descriptive convenience

and are not lmiting unless otherwise mdicated,

11
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What 1s claimed 1s:

I. A mcthod for producing hydrocarbons in a subterrancan well uscful for observing
properties of one or more subterranean zones, the subterranean well having a vertical well

section a plurality of lateral well sections, the intersection of the vertical well section and
each ol the plurality of lateral well sections creating a plurality of junctions, the method

comprising the steps of:

(a) installing a lower straddle packer in the vertical well section below each of the

plurality of junctions;

(b) installing an uppcr straddle packer in the vertical well section above cach of the
plurality of junctions to create an 1solation zone between the lower straddle packer and the

upper straddle packer around each of the plurality junctions;
(¢) conveying hydrocarbons from the lateral well sections to the surface with a tubing;

(d) observing pressure information in at least one measurement zone with a pressure
gauge located in the vertical well section outside all of the isolation zones, so that the

pressure gauge does not hinder production from the lateral well section; and

(e) obtaining information 1n at least one zone with a logging equipment run through the

tubing.

2. The method of claim 1, further comprising the step of installing a sidetrack window in
the tubing between the lower straddle packer and the upper straddle packer of each of the
plurality of junctions for providing access to the lateral well sections, the tubing sidetrack
window having a sliding means for opening and closing access to the tubing sidetrack

window.

ﬂ

3. The method of claim 2, further comprising the steps of:

opening the sliding means of the tubing sidetrack window;

12
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running coiled tubing from the surface down the tubing, through the tubing sidetrack

window and into at least one of the lateral well sections; and

performing an intervention procedure on the at least one of the lateral well sections.

4. The method of claim 1, wherein step (¢) further comprises:
providing a sliding sleeve opening in the tubing below the upper straddle packer; and

opening the sliding sleeve opening to allow fluids from at least one of the lateral well

sections to enter the tubing.

5. The method of claim 1, further comprising the step of installing an isolation means
below the upper straddle packer to prevent fluids below the isolation means within the tubing

from flowing towards the surface.

6. The method of claim 1, further comprising the steps of:
installing a y-tool above the upper straddle packer;
connecting the tubing to a first lower branch of the y-tool;
connecting an electrical submersible pump to a second lower branch of the y-tool; and

operating the electrical submersible pump to assist with the production of fluids from at

least one of the lateral well sections.

7. The method of claim 6, wherein step (e) further comprises running the logging

equipment through the first lower branch of the y-tool to bypass the electrical submersible

pump.

8. The method of claim 6, further comprising the steps of:
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providing a sidetrack window in the tubing between the lower straddle packer and the

upper straddle packer;
opening the tubing sidetrack window;

running coiled tubing from the surface down the tubing, through the first lower branch
of the y-tool, through tubing sidetrack window and into the at least one of the lateral well

sections; and

performing an intervention procedure on the at least one of the lateral well sections.

9. The method of claim 1, wherein the at least one measurement zone comprises a
production zone and an observation zone and the method further comprises perforating the
vertical well section below the lower straddle packer of at least one of the isolation zones at

the level of the observation zone.

10. The method of claim 9, wherein step (d) comprises observing pressure information with

the gauge 1n the production zone.

I'l. The method of claim 9, wherein step (¢) comprises obtaining saturation information in

both the production and observation zones.

12. The method of claim 9, wherein step (e) obtaining production logs in the observation

Z0N¢C.

13. An apparatus for producing hydrocarbons from a subterranean well while observing
properties of one or more subterranean zones, the subterranean well having a vertical well

section and a plurality of lateral well sections, the intersection of the vertical well section

14
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and each of the lateral well sections creating one or more junctions, the apparatus

comprising:

an upper straddle packer located 1n the vertical well section above each of the plurality

of junctions;

a lower straddle packer located in the vertical well section below each of the plurality
of junctions to create an isolation zone between the upper straddle packer and the lower

straddle packer around each of the plurality of junctions;

a pressure gauge located in a vertical well section outside all of the isolation zones, so

that the pressure gauge does not hinder production from the one or more lateral well sections;

a tubing located 1n the vertical well for conveying hydrocarbons {rom at least one of the
lateral well sections to the surface and for running tools from the surface through the upper

straddle packer; and

a means located within at least one of the isolation zones for isolating fluids in the
vertical well section below the lower straddle packer from fluids in the at least one of the
lateral well sections associated with the at least one of the isolation zones, and for providing

access to both the at least one of the lateral well sections and the vertical well-section.

4. The apparatus of claim 13, further comprising a sidetrack window in the tubing between
at least one of the isolation zones for providing access to at least one of the lateral well
sections, the tubing sidetrack window having a sliding means for opening and closing access

to the sidetrack window.

15. The apparatus of claim 13, further comprising a sliding sleeve opening in the tubing
below the upper straddle packer, operable such that when the sliding sleeve opening is
opened, fluids from the associated lateral well section may enter the tubing and flow to the

surface.
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16. The apparatus of claim 15, further wherein the isolation means is a nipple profile located

below the sliding sleeve opening.

17. The apparatus of claim 13, further comprising:

a y-tool located above the upper straddle packer, the tubing being connected to a first

lower branch of the y-tool; and

an clectrical submersible pump connected to a second lower branch of the y-tool to

assist with the production of fluids from at least one of the lateral well sections.

18. The apparatus of claim 17, wherein the well includes a perforated zone outside the
1solation zones, and wherein at least one of the lateral well sections is located 1n a production
zone which 1s separate from the pertorated zone, the apparatus further comprising logging
equipment run through the first lower branch of the y-tool to the perforated zone, the logging
equipment operable to provide saturation information on both the production zone and the

perforated zone and to provide production information across the perforated zone.

19. The apparatus of claim 13 wherein the pressure gauge is located in a production zone

and 1s operable to collect pressure information from the production zone.
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