An apparatus is described for controlling flow of fluid in a tubular

positioned in a well bore extendi ng through a subterranean fornmation.
systemis placed in fluid comrunication with a nmain tubul ar.

control

The

A flow

fl ow cont (m kNmsLﬁmvl&agpméAﬂmN u»atmmmnmwml THEWRIENE evePrRApRINMaY Td@eendent
resi st a
passag e

ratio of f|UId
of the fl ui4d Intemwtmﬂ'dheulplaathn@ytedepe "
vortex chanfléAugistROH (il 0820EHNd secorpiml et anaﬁgﬁ) Znti 59'

of the pat hway dependent resistance systemin fluid communi cation with the

(ﬁltn%mectu

\Q#rFanlzaP ?nl
"yl

roug t he pas

:
»
T4

resi s

S LA T
i “)' S re(ltl@tlﬁtgrnraﬁontarﬁm %%ij"

&lﬁ;’el,st iC

fﬁist i nl et

First pasSad@aNa Plenl ag‘sslféahh'nd rati o cont pQ) A3¥sStRWRBBALIL, Neete? € G0N oth NAGikues M

fluid conmapmg Lab (2000 t

h by 18L00061) passagevayeda! Lichesof Eikdis@eet, 8 11050C0404sr0d

syst em(zfyriﬁwfn!uﬁ%atlA+phla$fn1\!u§1bé?°5' tioned to di7eetWhHluid into the vortex

chanber

and t he
pri marl(lzy

nat ur al
char act

suc

nter
ra

or water in an oil

a
%% Jjre Lans¥a5s 6" t he vort ex pr| ﬁ%ﬁ
fluid feoWuhratin E4nguagndesi red fl ui dEiegshpr esethzasA aCCOOPRNSNLT, 0f, Tyhera, MD,

e dppegt ld ggb%%a

Iyt

OWS  PhdThbih Mot @N @SN hishsked stall BnibsNEMOL lB¥ GBS
zge[conmmrz11 Lfng ﬂat,se: positioned to directindd wiichaiguetriot hatabit ALK, IAGWE., AM,

nto ;;6h§mamm@% o@ﬂﬁf;bef

AUdesV rigdB 4 Bl s BHgliks RWalY, BZ,

Cé*"@% it il
& &

agi ab iy, i Yed, RBt K &l

pr oduct @@rerlitinga: ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
12/700,685 4 February 2010 (04.02.2010) Us NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, 8D,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,

(71) Applicant (for all designated States except US): HAL- TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(72)
(73)

LIBURTON ENERGY SERVICES, INC. [US/US];
10200 Bellaire Boulevard, Houston, TX 77072 (US).

Inventors; and

Inventors/Applicants (for US only): DYKSTRA, Jason,
D. [US/US]; 3405 Hillpark Lane, Carrollton, TX 75007
(US). FRIPP, Michael, Linley [US/US]; 3826 Cemetery
Hill Road, Carrollton, TX 75007 (US). DEJESUS, Or-
lando [VE/US]; 1421 Flowers Drive, Carrollton, TX
75007 (US). GANQO, John, C. [US/US]; 2015 White Ash

84)

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

ve

Ing

Rd., Carrollton, TX 75007 (US). HOLDERMAN, Luke

[US/US]; 3709 Campstone, Plano, TX 75023 (US). Published:

with international search report (Art. 21(3))

[Continued on next page]

(54) Title: METHOD AND APPARATUS FOR AUTONOMOUS DOWNHOLE FLUID SELECTION WITH PATHWAY DE-
PENDENT RESISTANCE SYSTEM

Al
S
A K
4 16
A
4
b
;// //”7 FiG.1
¢,
K&
&
—-14
——12
22
) 20
8 20
& 25 24 25 24 18 25 24 25 24
N &
\ \ \/ \ A \ \\/\\\\\w\\\
BT | DI i <] I =D
Hcoccl ”ococol I ToO00 ’ ooOO Hooco[ >
ooooo cooo coood booog boood
J J BN ANS I T
26 26 25> 2" 25) 25"

(57) Abstract: An apparatus is described for controlling flow of fluid in a tubular positioned in a wellbore extending through a
subterranean formation. A flow control system is placed in fluid communication with a main tubular. The flow control system has
a tlow ratio control system and a pathway dependent resistance system. The flow ratio control system has a first and second pas-
sageway, the production fluid flowing into the passageways with the ratio of fluid flow through the passageways related to the
characteristic of the fluid flow. The pathway dependent resistance system includes a vortex chamber with a first and second inlet
and an outlet, the first inlet of the pathway dependent resistance system in fluid communication with the first passageway of the
fluid ratio control system and the second inlet m fluid communication with the second passageway of the fluid ratio control sys-
tem. The first inlet is positioned to direct fluid into the vortex chamber such that it flows primarily tangentially into the vortex
chamber, and the second inlet is positioned to direct fluid such that it flows primarily radially into the vortex chamber, Undesired
fluids, such as natural gas or water, in an oil well, are directed, based on their relative characteristic, into the vortex primarily tan-
gentially, thereby restricting fluid flow when the undesired fluid is present as a component of the production fluid.
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