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WHEREAS, Assignors, Logan Complstion Systems, Ing, an entily formed under the laws of Alberta
LS or "Assignor) is the Quingr of Recard of the invenlions disclossd ify the patents or pateit applivations
{‘Patants”) and tradamarks or frademark applications Marks™) (e “Patents” and "Marks” are collactively
referred 3o as the “Infellectust Propenty™) fisted in the attached Exhibit & hersinafter called the “intalisciual
Properly’, incorporated hersin and made a part haraof

WHEREAS, Assignorand Wellfirst Technologies, ing., 8 Texas corporation ((Assignes’), entered il
that oartain Asset Purchase Agreement dated as of July 20, 2017, under which Assignor sold transferred and
aasigned o Assignes, sl dght, title and intersst i and fo the Intelisctusl Fropeity {the "Pumchase
Agresment’).

NOW THEREFORE, for the guod and valugble consideration pald o Assignor by Assignes; ths
receipt and sufficlency of which is heraby acknowladged, and to evidence cerfain transfers and assignments
made invthe Purchase Agraament, ABSIGNOR HERERY ABSIGNS TO ASSIGNEER:

1. The .entire right, tile and interas! in the Patents disclosed tharein and in all applications claiming the
banefit thereof or priority thereto and in all divisions, continuations and continuations-in-part of sald
applications, or refssues or axtensions of Lelters Patent or patents issing therefrom or granted

therern, and in sl coresponding applications which may be filed In countries foreign to the United
States and iy af patents issuing thereon in the United Siatesand Toreignicountries.

e

All of theright, fitle and Interest, whether statolory ov at common law, in and to the Marks, together
with the entire business symbolized by the Marks, the goodwill of the business symbolized by the
Marks, the right 1o sue for past, present and future infringsmsnt, - dilution, misappropriation, violation;
or breanh therad?, ‘and the right to recover; colfect and own any monetary o other damages. and to
obtain injunctive relief, ay aresull thereol

The rght to file foreign patent applications on sald ipventions disclosed in the Palents i s own
name, wherever such right may be legally exercised, including the right o clainy the bonefils of the
infermational Convention for such aprlizations.

L

4. Al olaires for damages and ol of the remedies-arising out of any infringsment of any Patents or from
any inventions otherwise assigned hergln which may have sccrued prior to the date of this assignment
ar may-accrus, including, but oot limited 1o, the right tosue for and collent and retain damages for past
infringementy of the Patents or onany of the inventions othenwviseassigned herein.

5

Al gight, title and interest I and to any and sl other intelisctual property rights owaad by Assignor In
ait documentation, sourse code o other materials,  any, implementing the inventions sat forth in the
intallzctual Property.

&.. Assignor hereby authorizes and reguests the United Stales Commissioner of Palents angd
Trademiarks, and such Patent and Trademark Office officlals n foraign countiies a8 afe duly
guthorized by thelr laws, 1o issue any and 2l palents of trademarks oy any patent or rademark
spplications relsted 1o the intellectual Property or 10 any-other invention uiherwise assigned heraanto
the Assignae as the owner of the entire interest, for the sole use and bensfit of the sald Assignes, its
successors, assigns and legal representatives.

4834-9845923E 7 GOTAAT.00005 ]
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7. Assighor hersby agrees to sign ol lawfal papers and lo padonn all other lawdd acts which the
Assignee may request of Assignor to make this Assignment fully effective, inaluding, by way of
sxample but not of imitation, the following:

& Prompt execution of all origingl. divisional, substitute, relasue, and other United Sletes
and-foreign patent spplications on sakl inventions, and all lewlil documents raquested
by the Assignes to further the prosecution of any of such patent applications.

b, Cooperation fo the best of Azsignot's ability in the exscution of all lswful documents, the

produstion of evidence, nuliification, relssus, extension, or infringement proceedings
involving said inventions,

(SIGNATURE PAGE FOLLOWS]

551
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This assignment and aqmament shall be binding upen Assignar’s heirs and legal representatives dated
ol

2
tisis %% 4 day of vy e e 2018,

P

ASSIGNEE:

Wellfirst Technclogies, lng..

Printed Nama:
Fitle:

ASBIGNOR:

Logarn Completion Systems, Inc.
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US R, 727010 B2

1
SELECTIVE FRACTURING TODE

This spptemion is s continsation of U5 applicaion Ser,
Wi 130266,498 entitled “Selecuve Fracturing Tool” filed
Mer 16, 2012, which is 8 nationad stage fillog of PCT appli-
cation sovisl nuntber PCTCATH00620, Bled Apy 26, 2010,
which £laims the bunefit 0f LS. provisional Sppfscat,c-m Ser,
No. 6H172,015, filed Apr. 27, 2000,

FIELD

This relaes 1w atoo! forsehstivelv fracioing 4 fornagion
contabting hydeocadions.

BACKGROUND
8 Pat. Now 7I0R 067 (Themiy ol ol ) entitled “Methord

sidnpparaty forwellbors okl semstitent™ desesbes micobin
which sleevesnre giifted in order lveopea Tacing pong.

SUMMARY

Thire fe provided @ivol for selocively treating e wellbore
swith fuid that foshedes @ - tublng string j.‘m‘b‘kﬁg & sidewall
defining an -inner bore, the sidewall comprisiug »
Having at feast one fluid fow por thet perits fiwid fow
threngh the stdewall. A closues is movebly positionsd over
the Row ared and prevents flend fHovw theoug ,_.11 the Jow arsy in
aviosed position and allows fald fow in 4 openposition. Ag

gxial seal is conuentod to the closwe 1 s&‘icczix-ely glose the -

iner bore sggingt Bud pressure teeapply the predeterssined
opendag forde 1o move the wlosurs 1 the opoi position. A
relensable conpector connects theaxial sealto the closure and
# retvieval tool stachivent welenses The axial seal fow the

sloswe upon applicarion of & predeteimined release force by

& yetreval ool
BRIEF DRESCRIPTION OF THE DRAWINGS

Thess and other foatures will becamie mowe apparent from
the folltwing description. in which reference 15 mads to the
appended t}nwmg.s; e drawings-are fopthe puvpose of ilhus-
tration only and are not Intended 1 be In iy vy fimiting,
wherstn:

FIG. 1 via sice elovation visw, by seetion, of the selentve
,ﬁ'mmsing tand,

FIG. 35 2 side slovation visw, I section, of the selective
fiscturing wol showi TG, 1 with Sow podsin the open
posifion,

FIG. ¥ 2 side slevation view, dn section of the selsctive
fincturing tool showen we PG 3 wath & rexaoval thol {agarred:

FHG. 415 a side slevation view, Inbsectinn, of the welective
frapturing tool shown in FIG. 1 with the removal wol locked
inopossiiion

FIG. B isoa side slevation view
he.z,hmng ool shioserin FRE 4 wﬁh the removal fool remoes
g the ball seat

FIG. % 15 a side slevation view, da vegtion, of the selection
Fasmi irvg bood shovwedin FIGL 1 with (ol bove aveess.

FIG. T i aside dlsvstion view of 2 tubling siriag cottaining
a secies of selective finsiuniag fools,

DETAILED DESCRIPFTION
A selective fachucing tool, genemily ideaified by refer-

spge-namenat 18, will now be Jdeseribed veith reference 1o
FRZ. Ldhwough' 7

2 How areg

i 3 sestion; of the seleotive S

.18}

B¢

B

&5

¥

Refervingto N3, ¥, ool 30has @ tibing stitng 32 leeriaga
sicieveall 14, an foper bore 16 and How argas made up of ang
oraore-fow parts 18 that pemalt fuid Sow twonghsidewal]
B Acclosure 4V s pogdtioned over Sow poris 18048 showa,
closure Z8isanannslar sleeve that shifty axialbowithin sides
wall 14, a8d is connected tosidewall 14: by shear pins 21
Clostirs 28 58 ndtially biva olosed position ss shova in FIG. 1

o prevest fuid Bowe through Row parts 18, aud mey bemoyad

IDQAIG?L‘il posttion, shown in FIG .2 wad described below; o
aliow fhaid to Bow throngh fow poris 18. Ax shown 1n FIG. 4,

wbing stving 12 inch udvs; multiple flow sreas 1R that are

axiatly spaced, each having o clasure 20 aod theother com-
pusienis desoribed below. Anaxial seal 22, $uch a8 4 ballseat
as depivted, 15 connected 10 closwe 30, Axial seal 22 s frds
tially & aut open position, butzoay beclosed tu seal inner bore
16, such as by plecing a bedl 23 n ball seat 22, which allows
prossure o beapplied to closore 2040 move Glosure 20 to the
apen position. Axial seal 2215 atisched to closure 2 vis @

reledsalile conuector 24 that iy feltased by ¢ fetrieval toof s
discussed brlow, Referring to FIG. 2, inthe depicted embodi-
ment, & ball 23 i prnped down wbing strisg 128nd engRses
Ball seat 22, Flod pravsure 3 then applied by increasing the
hwdrostatie pressure in inner bore 18, Thizcavses clost wre 20
o shear pius 31 sockshift sxially wopen fow pores 38, Irwill
be undsrstood that nlosurs 28 may slgo open How poris 18 1y,

for example, being rotated by the fuid prossoee spplied to ball
seat 22, Yo golditior

. oibeor menns of weleastog clisure 2 may
also b used. T the npog positon; closure 20 s siipped by a

shonlder 25 onsidowall 14, and preferably has a lavch end 27
‘that engapes 2 lahing profile 3% jn ddewsiL i o prevent 8

fom upirdentionslly mmming to the closed position:
Preferably, when nwiiple closures M awe selectively
shifted, the dismeter of downstream ball seats 22 aee progres-

sivehy smatier thay the upstrean ball seats 22, suctethal &

smatler ball may be pumped down through ather larget. ball
seats 2210 theendof nbing siring 13 fo open that closues. The
next badl will be larger to eagage the nesed ball sest 32, by sl
sraall enovgh o pads Yrough the upiiidam bafl seals 23 axd
sev fotly ser thatall closures 28 are epeﬁed

Relbiing 16 FIG. 3, once opensd, axiabsenl 22 can then be
rempoved tprovide Viull bose™ actess 10 fubing stonx 13 by
releaging refeasable connector 24 Tn the deplond embadi-
e, rolegseble tonnector 24 1s madeup 68 s dianueiervedad.
g shoeve M and a locking sleeve 28 Sleeve 26 has snouier

5 profile 30 that sngages a comesponding profiis £ o closure

28,48 show proffles 3¢ and Xare shogrd on Bath sleeve 28
and ¢losure 20, This pm\mn ol slesve 2§ is 4 dinnsetay ‘*eduv
ing section. This may be done by providi :
Jent Bhgeny that, when ax axdal force 'y ;spp{se-i i “ﬁixer
divestion, bend inward 1o relesse sleeve 24 frons closure 38
P ;ar:sbi*;\ the Sugersare biased inward, such thatonee they
e eelennsd; ‘tmy o not catch-on closure 20, The epace
between the resifient Bngeds niay be filled with 3 wmp"es»
ible subeianve W properly seal sleeve I8, Axial sesd 23

pitached, wuch ds by pins 27, wihe other ead of dimneim’~
reduchig sleeve 26, Sheeve 28 s o locking sleeve that prvvents
diameter reduring sleeve from belng relersed from grcsﬁia 32
o closire 38, Locking sleeve 28 has sistrieval tool aisch-
mest 34wt ote end hat engagss o rotstevad tool 38, aad
connested by shear pios 38 toons ofaxial seal 33 or sleeove
st theother end,

Relorring o FEI. € as shown, retrioval 106! 38 engapes
retrieval foof attachment 34 veing a roteherdesizn thatatiows
Rt beseriad inone divection, and aftervesrd focks mpléc&
Hetdeal wol 36 has a shoulder 37 1o prevent 1t from being
inserted oo B fnio locking ¢leeve 38, Shoulder 37 s then
used to apply pushing forces to lockdag sleeve 28, When

is
2
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3

setrieval 0ol 36 spplies 3 sufficient force to bélogse shearpins
38, locking sleave 38 shifts dowaward and diameter peducing
setion 5 no doager locked dnplace. Locking steove 38 then
bacornes ldcked dnto thiz releass position, a5 the downatitads
ead 49 of locking sloove 28 comes dnte contact with s shoud
der 42 of axial seal 22, and dogs 44, whick are mounted in 3
oroave 48 locking sleeve 28 ausing a-slopedivuter sirfce,
sagage Sameter reduging sleeve 26 by fighion to prevent
fooking sleeve 28 fropumoving back o the focked position,
This allows & pushing or pullitg forde’to be spplied by
retoeval ool 36 at this poim tharwill move axind seel 22and
sloeves 26w 28 together o vemove retrievat ool 38,

Referring o PEE. 7, a series of solective facing tools 1hare
deployed along a production fuliingstring 3¢ with packers 83,

such a5 hydraolicalby s6t duat elevnent open hole packers. The -

type of packer used will be selected based onthe conditivns
aud preferenves of the, wser: Tublng steing $8 v hsertedinig
e asing §¢ o wallhore 86, suchohat woli1h & ahpued
with the portion of the formation to'be fraced,

When multiple fractng tools 10 re used sy shown o PH3,
T, each axial seal 23 may be repsoved individually to obtain
the-full bore fow path showndn FIG, & In this appiouch,
retrieval 100l 36 iy luserted onee for each axial seal 22, Adter-
natively; more thety e anial seal 2 may be removed in
nyaltiples. As showa, i FIGL &, axial seal 22 Kess 5 down-
strearn end-4% that has a sinilacconnection as retrieval toul
36 Onee wy upstrdarm widal seel 22 38 released, tmay be
prished 1o engage e neat dowagtveany sxial Beal 22 whers
downsirean end 48 enpages retrieval tool atiachment 34 of
the uext asial seal 23, Al this point, axist seal I -wan be
considored partof the ofrioval 1ol 36, The axdal seals 23 can
thien be pulled ot of tubular body 123 atthe ssmetime,

In this patent decument, the wond “comprising™ s usedin
s non-lindting e to mean that s fadlewing the woed

anz innhuded, bat Gams: notspecifically mentioned an nof

excluded. A reforence fo an element by the adelinis article
“a does nad exelinds e possibiliiny that moes thar tae o the
slement iy preseny onless the vontert cledrly saguires that
there be ope andionly one of the elements.

The following claims are to he nnderstoad to tachude what
i specifically lustrted snd described above, whet is con-
ceptually equivalent, aad what can be obvicushy substitured.
Those shilled Yot srt will apprecine that varions sdapia-
tions andanodificativas of thexdescrbed embodusents can be
configured without departing fromn theseope of the elaius.
The hsteated embeodiments: bave been set-forth only as
examples and shiould sot be taken as Hniting the invention, 3t
is fo be ondemstood that, within the scope of the following
claims, the fnvention may be practivad othe than sy specifi-
cally tHinstrated and described,

Wit is claimed s

1.8 ol for selppdve iy treating wowell with Huid, corapris-

brag beving wsidewsll delining an tunee bore;

afiowe port defined theopghitie sidewall for communicatiig
faid from ths ger bore hrough the sidewall

a frst closnre within the tubing shifteble botween a closed
pasition for boeking cammunication of Ruids through
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pot
gt

4
the fiow port, and sn opes positinh for permitting oo
rinnedtion of fluid theough the flow porty

8 st axtalseal for selectively: chosing the inner bure e

Block all fluid fovang theough the tonlin g downstream
direction, the frst anial seal being connected to the first
closure for spplying, whes closed, 2 force 1o maove the
elosure oy the open position;

‘3 Hret releasable conpegior for copmedting the firse daial

sexd tothe Brst clusure, and

a downstrears end located on the frst axisl seqd spectully

adupted fbrcounecting ko second axial seal o fasecond
closure downstrenas from the first sxial seal,

2. The toolof wladm 1, whereity the second-exial s8] 15
sornenied with the second closdre by 2 second wleasable
conpector; whereltnthe downsiream end of the Bret axdal seal
s condigured for spplying 8 foroe for releaging the secand

relensabin conniectar onos the fiest axial seal i reloased frtum

the frxielosies sod moved dewnsiream fopoonnestion o e
secord axial seal )

3, Themolofelain 2, Brther compeining a rettievaltonl for
Iswering theough the inper boreand applying a force fur
releasing the first axial seal from the first closwre,

4. The tool of ang o elsive 1, whersin the fint and secand
axial-seals are sach comprised of'a hall sest for ransiving a

pumped ball fo closs the fnner bors,

3
1

30

Tod:
prd

4

48

v
Loy

4
in

§. The wol ol vlim 4, whersin the hall seat forthe firgt axial
seal has adargordiameter than the ball seat of the second axial
seal ) _

B A method ol selectively treating o wishh sy with fuid,
COMPaSIng:

lowaring dnio 2 well bore & teol, the tool comprising,

mbing baving an bwer Bore: for commonicating faid
vorcdar pressure and gt Jeasy frstand sesond flow posts
disposed stong it fength, the second flow pot betng
dewnatreany from the st fow potg,

-2 st glomure and wrsevond Slosure forsslestvely open-
ing, respectively, the fistand seoond flow ports to the
flow of fuid thircugh the fow portindependently of
the other How pots,

5 fiest axdal seal comected o the Brstclosure by a fast
refoasahle comnector and e sveond axial seal cons
nEcted 1o the second closure by & second feleasshis
copnecior, and

sdownsireni end for at least (he Srst axisd seal configs
wred for cotmecting to the secoiid axisl seal;

tnsesting v rejrieval tonl Into the tubing iorelease the finst

seleasabie conuestar and 10 connedt to the axial seal of
ihe first Bow paet;

mioving He released axdal seal of ihe firstflow port towand

theaxial soal of the second How post; and

reloasing the second axial stel from the second closwe of

the second fow port with the downstream end of the

axial seal ofthe first fiow port.

T The nisthodof slsiog §; wherein the fvstund secdnd axial
seals are pushed toward the end of the well bore;

8. The swthod el clates 8, whessin the first and second axial
seals ave pulled topether with the reivieval tool thiobigh s
tubing toward e surfics of the well.
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