wo 2014/016801 A3 || I N0FV0 00O O O

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

(19) World Intellectual Property Ny
Organization é 0 0 DR 3 A

International Bureau ) L.
_").//)/ (10) International Publication Number

WO 2014/016801 A3

\

(43) International Publication Date
30 January 2014 (30.01.2014) WIPOIPCT

(51) International Patent Classification: (71) Applicant (for GB, JP, NL only): SCHLUMBERGER
E21B 17/01 (2006.01) HOLDINGS LIMITED; P.O. Box 71, Craigmuir Cham-
bers, Tortola, Road Town, 1110 (VG).

PCT/IB2013/056115 (71) Applicant (for CA only): SCHLUMBERGER CANADA
(22) International Filing Date: I[;ﬁ:/e[ ;:FF];P[-?)&C(%]A)S 23-3rd Avenue Southwest, Calgary,
25 July 2013 (25.07.2013) ’

(21) International Application Number:

(71) Applicant (for all designated States except AL, AM, AT,

(25) Filing Language: English AU, A7, BG. BN, BY, CA, CH. CL, CO, CY, CZ, DE. DK,
(26) Publication Language: English EG, FR, GB, GE, GR, HR, HU, ID, IE, IL, IT, JP, KE, KG,
KP, KR, K7, LT, MG, MX, MY, NL, NO, NZ, OM, PL, OA,
(30) Priority Data: RO, RU, SI, SK, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
12290253.9 25 July 2012/(25.07.2012) EP LIMITED; P.O. Box 71, Craigmuir Chambers, Tortola,
61/761,114 5 February 2013 (05.02.2013) US Road Town, 1110 (VG).
(71) Applicant (for FR only): SERVICES PETROLIERS (77 Applicant (for US only): SCHLUMBERGER TECHNO-
75007 Paris (FR). Drive, Sugar Land, Texas 77478 (US).
(71) Applicant (for AL, AM, AT, AU, AZ, BF, BG, BJ, BN, BY, (72) Inventors: MILNE, Jason, Stuart; Schlumberger-
CL, CG, CH, 1, CL, CM, CO, CY, CZ DE, DK, E£G, G4, MEMS, 10b rue Blaise Pascal, F-78990 Elancourt (FR).
GE, GN, GO, GR, GW, HR, HU, ID, IE, IL, IT, KE, KG, LIGNEUL, Patrice; MEMS Schlumberger, 10 bis rue
KM, KP, KR, KZ, LT, MD, MG, ML, MR, MX, MY, NE, Blaise Pascal, F-78990 Elancourt (FR). RHEIN-KNUD-
NO. NZ, OM, PL, Q4. RO, RU. SI. SK, SN, ID, TG, TH, SEN, Erik; Services Techniques Schlumberger, 1 Rue
IJ, IM, IN, IR, TL IZ UA, UG, UZ ZA only): Henri Becquerel, BP 202, F-92142 Clamart CEDEX (FR).
SCHLUMBERGER TECHNOLOGY B.V. [NL/NL]; ALLIOT, Vincent; Schlumberger OFS Subsea, Immeuble
Parkstraat 83-89m, NL-2514 JG The Hague (NL). Madeleine D - 3 éme étage, Les Collines de 1'Arche, F-

92057 Paris La Defense CEDEX (FR). SINDT, Olivier;
Schlumberger, 200 Gillingham Lane, Bldg 200-MD11,

[Continued on next page]

(54) Title: NON-INVASIVE ACOUSTIC MONITORING OF SUBSEA CONTAINERS

SRR
s
s

BT
23

%

%

X
3

2%
X
R g&." e
%::?v:::::"g,.ﬁ: S

I

TR
SRS

AT

ke
T |

R

3

i

(57) Abstract: Systems and methods are described for non-invasively acoustically monitoring containers to distinguish gas contents
from liquid contents. In some embodiments the container is part of a buoyancy tank (132) in a subsea pipeline network (102) used to
transport production fluid from a subsurface wellhead (112) to surface facilities, and the systems and methods are used to detect wa -
ter ingression into the buoyancy tank (132) and to transmit alert signals to the surface relating thereto.



WO 2014/016801 A3 |IIIWAL 00N 0000 A A

74

31

Sugar Land, Texas 77478 (US). REZGUI, Fadhel; Et-
udes et Productions Schlumberger, 1 Rue Henri Becquer-
el, BP 202, F-92142 Clamart CEDEX (FR).

Agents: FORD, Michael, F. et al.; Schlumberger Cam-
bridge Research, High Cross Madingley Road, Cambridge
Cambridgeshire CB3 OEL (GB).

Designated States (unless 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, 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, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH,

84)

TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
ZA, M, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARTIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, 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, 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, KM, ML, MR, NE, SN, TD, TG).

Published:

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

(88) Date of publication of the international search report:

6 November 2014



INTERNATIONAL SEARCH REPORT

International application No

PCT/IB2013/056115

A. CLASSIFICATION OF SUBJECT MATTER

INV. E21B17/01
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

E21B Fl6L GO1F

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X GB 2 128 326 A (ITT IND LTD)
26 April 1984 (1984-04-26)

Y the whole document

8 March 1995 (1995-03-08)
the whole document

the whole document

X GB 2 137 348 A (ATOMIC ENERGY AUTHORITY
UK) 3 October 1984 (1984-10-03)

1-3,5-7,
9,10,
14-18,
20-22,25
11-13,
23,24

X GB 2 281 622 A (BP CHEM INT LTD [GB]; 1,2,
PROCESS ANALYSIS & AUTOMATION [GB])

4-10,17,
19,20,25

1-3,7,9,
14-18,
20-22,25

_/__

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

16 July 2014

Date of mailing of the international search report

30/07/2014

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Maukonen, Kalle

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/IB2013/056115

C(Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Y

US 6 848 863 B2 (KARAYAKA METIN [US] ET
AL) 1 February 2005 (2005-02-01)
figure 8A

column 8, lines 31-37

column 10, Tines 56-59

US 3 855 656 A (BLENKARN K)

24 December 1974 (1974-12-24)
claim 4; figure 3

US 4 653 960 A (CHUN JOONG H [US])
31 March 1987 (1987-03-31)

claim 17; figures 12-14

11-13,
23,24

11,23

11,23

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/1B2013/056115
Patent document Publication Patent family Publication
cited in search report date member(s) date
GB 2128326 A 26-04-1984  NONE
GB 2281622 A 08-03-1995  NONE
GB 2137348 A 03-10-1984  NONE
US 6848863 B2 01-02-2005 AU 7136401 A 04-03-2002
BR 0113395 A 20-12-2005
US 2003143035 Al 31-07-2003
US 2005117974 Al 02-06-2005
WO 0216727 A2 28-02-2002
US 3855656 A 24-12-1974  NONE
US 4653960 A 31-03-1987  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - wo-search-report
	Page 4 - wo-search-report
	Page 5 - wo-search-report

