w0 20247129112 A1 I 0000 00 0010 0O 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property 3J

Organization
=

International Bureau

(43) International Publication Date

(10) International Publication Number

WO 2024/129112 A1

20 June 2024 (20.06.2024) WIPO I PCT

(51) International Patent Classification:
E21B 33/127 (2006.01) E21B 33/12 (2006.01)
E21B 43/24 (2006.01) F16J 15/46 (2006.01)

(21) International Application Number:
PCT/US2022/053845

(22) International Filing Date:
22 December 2022 (22.12.2022)

(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
18/083,269 16 December 2022 (16.12.2022) US

(71) Applicant: HALLIBURTON ENERGY SERVICES,
INC. [US/US]; 3000 N. Sam Houston Pkwy E., Houston,
Texas 77032 (US).

(72) Inventors: FRIPP, Michael Linley; 11 Tuas South Ave 12,
Singapore 637131 (SG). ZHONG, Xiaoguang Allan; 11
Tuas South Ave 12, Singapore 637131 (SG). GAR, Shobeir
Pirayeh; 2550 Country Club Dr., Carrollton, Texas 75006

(74)

(81)

(84)

Agent: HILTON, Robert C. et al.; Barnes & Thorburg,
LLP, One N. Wacker Drive, Suite 4400, Attn: Docketing
Department, Chicago, IL 60606-2833 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AOQ, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CV, CZ,DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, 1IQ, IR, IS, IT, JM, JO, JP, KE,
KG, KH, KN, KP, KR, KW,KZ, LA, LC,LK, LR, LS, LU,
LY, MA, MD, MG, MK, MN, MW, MX, MY, MZ, NA, NG,
NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS,
RU, RW, SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ,
M, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA,
ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARTIPO (BW, CV,
GH, GM, KE, LR, LS, MW, MZ, NA,RW, SC, SD, SL, ST,
SZ, TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ,
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,

US).

LU, LV, MC, ME, MK, MT, NL, NO, PL, PT, RO, RS, SE,
SL, SK, SM, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN,
GQ. GW, KM, ML, MR, NE, SN, TD, TG).

(54) Title: TEMPERATURE COMPENSATOR FOR IMPROVED SEALING

NI S N
e
1o\k N Q/\W'%

|

[
5\ l (o
! vl
35~ [
A
10 Nss
\k [
ey
[
2% RISING TEMPERATURE | [
FIG. IB
3 2 15 30 ||
- A P
5 /
h >/ X [ \|
35 /{\ N1
o Beig
aviee
N
25 COOLING TEMPERATURE [
FIG. IC

(57) Abstract: Methods and apparatus for performing a wellbore operation. A
thermal compensator is introduced into a wellbore having a temperature. The ther-
mal compensator comprises an outer layer comprising a first material, an inner
layer comprising a second material, and a core disposed between the inner layer
and the outer layer; wherein the core comprises a third material. The third mate-
rial has a higher coefficient of thermal expansion than the first material and the
second material. The core contracts when the wellbore temperature is decreasing
and the contraction of the core moves the outer layer such that it applies a force
to a structure adjacent to the outer layer.
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