WO 2015/003190

PCT/US2014/045818

1/27 /100
FiIG.1
N
122
126 >/120
124 Y \
\\ J
T W |~ ~ — W\
134
L/
134~ 117
- N B S ) S 106
135 4 L/
ROV 134
- . - .
134
L/
B 1134 102 —
128
T \ — 08 |
103
107 j%”o
K\Y/\\/\\\/\\\K\\,\\\(\\/,\/\\/\/\\//\/\\//‘\ ] /\\///\\///\/// //\7)/V7/
104U 105 -



PCT/US2014/045818

WO 2015/003190

2/27

¢4

80!




PCT/US2014/045818

WO 2015/003190

£°9l4

60§
\ | e
/ / | \ -
— 2o, | | 605
||_I\ = ) _ _ // = - -+
Y N s T s
L 1 R e e T v R B
N | B N e NSRS B S S [ ||+ 00
NN _ B e i e ittt —2—q11 _
" L__{Jall] | A " Ul
——dallf a | g0z zce al)———
) 80¢ Zzz 20C | _ / f
_ _ /
s0s” vog | | b0s 90¢
_ _
/ / J
8z1/92! 201 022 vel
Ve




WO 2015/003190 PCT/US2014/045818

4/27
300"\ 402 103 400
306~ / g%/
g

N N

\

’A/ \m\ \307 309
i \4\ == Z z

304

308
FIG.4A

306 414 412 103b 410 307 /
\ -l@%s/@/@é- N

108
%& . 309

~~416

31— 304

300b




WO 2015/003190 PCT/US2014/045818

418 300c
103¢ /
305\ / (?/420 /422 /
B
!> 416 \307
31—+ - 304

\
W
(=]
©

103d 4 %
\ 4

=N 108

J 309

J11—K 428




WO 2015/003190 PCT/US2014/045818

6/27
/. /JOOe 420
506 103e : % 9
\ 428 / 428 427 A0
311 —L N . /
A AN 108
426 \< . \ \\\\\ J 309
E 307
1 <1304
/ _ N N\

428 \\\503

FIG.4E
300f
506 103f
432
O\ /
311 —
438
434\ \ % 2 \ | 300
Jt 434 307 /
e S
436 —t+—304
N

Z — — X _\\\ —
308

FIG.4F



WO 2015/003190 PCT/US2014/045818

7/27

300g
306

\\\ /]039
311——\%//, .
\ — 309
ml_ 304 307 /

440
N\ 416 |

C‘i—;— Y _>}\ — —T— \'_ e N AN _w
438 \444 \ 446 \308
F1G.4G
103h 448 300h
306 421 / 420 422 421 /
N R /
N\ L i
N

BN |
?% ™~416 \\307 309
31— —— 304

FIG.4H



WO 2015/003190 PCT/US2014/045818

300i
06 103i
450
\ ? 452 /454 /
| B — |
\\
™~ 416 307 y =09
31—+ —41—304
/ _ _/ _ _l\ / /3
308
FIG.41
103] 300j
306
\ @\ /453 /454
I () =—— I
\\
~~416 307 ; 309
31— —44—304




WO 2015/003190

466

467

466

467

9/27

PCT/US2014/045818

468

O

.

304

456 311 103k 306 307 /300‘(
464 462 458 - / / /
L o .
]h § /\ 304 [ 309
‘uin _
e (\ ~F A
46 9/ \438 460 308
FIG.4K
311 1031 306 307 / 500!
464 458 -
\ [
309

A

469

-

FIG.4L

2222

308

460



WO 2015/003190 PCT/US2014/045818

10/27

3oor’

311 103I° 306 307 /

—

N 468 /4:\304
s AL

309

) 308
466
467 FIG.4M
S
466 é
467

FIG.4N



WO 2015/003190

103m

)

506

11/27

,///—306

PCT/US2014/045818

307

[

\

502

\v@\

lll\
N

311

300n

[ 304

309

FIG.5A

306 510

L/

307

304

309

FIG.5B



WO 2015/003190

311

311

103p\@% ~

12/27

307 514 1030
306
/S - % 3000

> 304

u

PCT/US2014/045818

pd

|~

17

307

/ 306

N

516

[ 304

7

FIG.5D

309

300p

309



WO 2015/003190 PCT/US2014/045818

13/27

600

S

METHOD FOR MONITORING A BLOWOUT PREVENTER

680
POSITIONING THE BLOWOUT PREVENTER ABOUT |—

A TUBULAR

682
ACTIVATING AT LEAST ONE OF THE VISUAL —

INDICATORS OF THE MONITOR AS THE PISTON
PASSES ADJACENT THERETO

684

INSPECTING THE VISUAL INDICATORS —

686
SENSING A POSITION OF THE PISTON —

WITH AN ELECTRICAL INDICATOR

FIG.6
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METHOD OF MONITORING A BLOWOUT PREVENTER

OPERATIVELY CONNECTING A MONITOR COMPRISING

A MONITOR BASE, AN INTERIOR PLATE, AN EXTERIOR
PLATE, AND A SENSOR TO THE BLOWOUT PREVENTER
BY OPERATIVELY CONNECTING THE MONITOR BASE TO
THE CYLINDER, AN INTERIOR PLATE ABOUT AN INTERIOR
SURFACE OF THE MONITOR BASE, AND AN EXTERIOR
PLATE ABOUT AN EXTERIOR SURFACE OF THE MONITOR

BASE

/1493

ROTATING AN INTERIOR PLATE WITH THE RAMS VIA

THE CABLE

1495

ROTATING AN EXTERIOR PLATE WITH THE INTERIOR

PLATE VIA THE MAGNETS

1496

DETERMINING A POSITION OF THE RAMS BY SENSING |~
ROTATION OF THE EXTERIOR PLATE WITH THE SENSOR

—DETECTING A POSITION OF THE EXTERIOR PLATE BY
DEFLECTING A ROD OF THEN SENSOR AND MEASURING
A POSITION OF THE ROD WITH THE SENSOR BASE
DURING THE ROTATING

—DETECTING A POSITION OF THE EXTERIOR PLATE BY
DETECTING KEYS ALONG A PERIPHERY OF THE
EXTERIOR PLATE WITH THE SENSOR

1497
L
COLLECTING DATA FROM THE SENSOR

1498

PASSING DATA FROM THE SENSOR TO A SURFACE UNIT

1499
ADJUSTING THE BLOWOUT PREVENTER BASED ON THE |-~
DETERMINING

FIG.14




