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(57) Abstract: Systems and methods to visualize component health and preventive maintenance needs for subsea control subsystem
components are provided. Embodiments can include energizing one or more solenoids (64), detecting a solenoid firing event, detect -
ing activity in blowout preventer components downchain from the solenoids, and incrementing a cycle count for the one or more
solenoids and each downchain blowout preventer component activated. Embodiments can include projecting a replacement date for
the solenoid or any of the downchain blowout preventer components based on the cycle count and user-defined thresholds. In em -
bodiments, a user is provided with an interactive graphical representation of a blowout preventer (26) including selectable blowout
preventer components thereby to visualize component health and preventive maintenance needs.



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2015/010038
A. CLASSIFICATION OF SUBJECT MATTER
INV. E21B33/035 E21B34/16 E21B41/00 E21B44/00
ADD.

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

B. FIELDS SEARCHED

E21B

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 US 20127197527 Al (MCKAY JAMES EDWIN [US] 1,14
ET AL) 2 August 2012 (2012-08-02)

Y abstract 2-13,
figures 1-8 15-20
paragraph [0019] - paragraph [0020]
paragraph [0023] - paragraph [0024]
paragraph [0026] - paragraph [0027]
paragraph [0029] - paragraph [0030]
paragraph [0035]
paragraph [0038] - paragraph [0040]
paragraph [0043]
paragraph [0047]
paragraph [0060] - paragraph [0064]
paragraph [0066] - paragraph [0068]
paragraph [0034]

_/ -

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

11 August 2015

Date of mailing of the international search report

20/08/2015

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

Hustedt, Bernhard

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

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2015/010038

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

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

Relevant to claim No.

X
A

EP 2 565 366 A2 (HYDRIL USA MFG LLC [US])
6 March 2013 (2013-03-06)

abstract
paragraph [0012]
paragraph [0015]
paragraph [0023]
paragraph [0029]
paragraph [0030]
paragraph [0034]
paragraph [0040]
paragraph [0043]

paragraph [0016]

paragraph [0030]

paragraph [0037]

paragraph [0044]
F.M. CHAPMAN ET AL: "Deepwater BOP
Control Monitoring - Improving BOP
Preventive Maintenance With control
Function Monitoring OTC 20059",
OFFSHORE TECHNOLOGY CONFERENCE,

4 May 2009 (2009-05-04), pages 1-8,
XP055056528,

Houston, USA

the whole document

US 2008/128138 Al (RADI AMIN [US])
5 June 2008 (2008-06-05)

abstract

figures 1,2

paragraph [0020]

paragraph [0022]

paragraph [0040]

paragraph [0073]

JAMES E. MCKAY ET AL: "Blowout Preventer
(BOP) Health Monitoring",

IADC/SPE DRILLING CONFERENCE AND
EXHIBITION,

6 August 2012 (2012-08-06), XP055207191,
DOI: 10.2118/151182-MS

the whole document

1,14

2-13,
15-20

2-13,
15-20

1,14
1-20

1-20

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/US2015/010038
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2012197527 Al 02-08-2012 AU 2011356650 Al 18-07-2013
EP 2668367 A2 04-12-2013
US 2012197527 Al 02-08-2012
WO 2012102775 A2 02-08-2012

EP 2565366 A2 06-03-2013 AR 087696 Al 09-04-2014
AU 2012216362 Al 21-03-2013
BR 102012021750 A2 13-05-2014
CA 2787609 Al 28-02-2013
CN 103033696 A 10-04-2013
EA 201201066 Al 30-04-2013
EP 2565366 A2 06-03-2013
KR 20130024841 A 08-03-2013
SG 188062 Al 28-03-2013
US 2013054034 Al 28-02-2013

US 2008128138 Al 05-06-2008 AU 2009214728 Al 20-08-2009
BR PI0905886 A2 30-06-2015
GB 2469596 A 20-10-2010
US 2008128138 Al 05-06-2008
US 2012061091 Al 15-03-2012
US 2013092387 Al 18-04-2013
WO 2009102809 A2 20-08-2009

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




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

