wO 2014/078089 A1 ||| IH) 010 AT OO0 AR

(43) International Publication Date

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

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

22 May 2014 (22.05.2014)

WIPOIPCT

(10) International Publication Number

WO 2014/078089 A1l

(51

eay)

(22)

(25)
(26)
(30)

1

(72

International Patent Classification:
E21B 33/03 (2006.01) E21B 33/00 (2006.01)
E21B 33/04 (2006.01)

International Application Number:
PCT/US2013/067718

International Filing Date:
31 October 2013 (31.10.2013)

Filing Language: English
Publication Language: English
Priority Data:

13/678,166 15 November 2012 (15.11.2012) US

Applicant: VETCO GRAY INC [US/US]J; 4424 West
Sam Houston PKWY, Houston, TX 77041 (US).

Inventors: FORD, David, L.; 12221 N. Houston Rosslyn
Road, PO Box 2291, Houston, TX 77086-3216 (US).
RAYNAL, Jeffrey, A.; 12221 N. Houston Rosslyn Road,

(74

(8D

PO Box 2291, Houston, TX 77086-3216 (US). BENSON,
Daniel, C.; 12221 N. Houston Rosslyn Road, PO Box
2291, Houston, TX 77086-3216 (US). GETTE, Nicholas,
P.; 45 Versante Ct, Houston, TX 77070 (US). POTTER,
Philip, J.; 12221 N. Houston Rosslyn Road, PO Box 2291,
Houston, TX 77086-3216 (US).

Agents: DOMBROWSKI, Joanna M. et al.; General
Electric Company, Global Patent Operation, 2 Corporate
Drive, Suite 648, Shelton, CT 06484 (US).

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
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, SM, ST, SV, SY, TH, TJ, T™M,

[Continued on next page]

(54) Title: SLOTTED METAL SEAL

FIG. 1

(57) Abstract: A seal for sealing an annulus between an outer tubular well-
head member (100) and an inner tubular wellhead member (104) is de-
scribed. In embodiments, the seal is an annular sealing ring (126) that has a
plurality of circumferentially spaced apart sealing ring grooves (144, 148)
extending at least from a first end to a second end of the sealing surface
(114, 116) of at least one of the wellhead members. When the seal is ener-
gized, fouling on the sealing surface is urged toward and then through the
slot, axially away from the sealing surface.
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