SUBSEA SENSORS DISPLAY SYSTEM AND METHOD CROSS-REFERENCE TO RELATED
APPLICATION [0001]This is a Non-Provisional application which claims priority under 35 U.S.C.
119(e) to U.S. Provisional Application No. 61/480,123 filed on April 28, 2011 the entire contents of
which are hereby incorporated by reference into the present application. BACKGROUND TECHNICAL
FIELD [0002]Embodiments of the subject matter disclosed herein generally relate to methods and
systems and, more particularly, to mechanisms and techniques for displaying/retrieving sensor
information of a subsea device. DISCUSSION OF THE BACKGROUND

SUBSEA SENSORS DISPLAY SYSTEM AND METHOD

CROSS-REFERENCE TO RELATED APPLICATION
[0001] This is a Non-Provisional application which claiprgority under 35 U.S.C.
§ 119(e) to U.S. Provisional Application No. 61/4BfB filed on April 28, 2011 the entire

contents of which are hereby incorporated by refeeanto the present application.

BACKGROUND

TECHNICAL FIELD
[0002] Embodiments of the subject matter disclosed hegemnerally relate to methods
and systems and, more particularly, to mechanisrdgechniques for displaying/retrieving

sensor information of a subsea device.

DISCUSSION OF THE BACKGROUND

[0003] During the past years, with the increase in pric®ssil fuels, the interest in
developing new production fields has increased dtexally. However, the availability of land-
based production fields is limited. Thus, the stdyhas now extended drilling to offshore
locations, which appear to hold a vast amount s$ifduel.

[0004] The existing technologies for extracting the fogéll from offshore fields use a
System 10 as shown in Figure 1. More specific#lfig, System 10 includes a vessel 12 (e.g., oll

rig) having a reel 14 that supplies power/commuiocecords 16 to a controller 18. The



[0003]During the past years, with the increase in price of fossil fuels, the interest in developing new
production fields has increased dramatically. However, the availability of land-based production fields
is limited. Thus, the industry has now extended drilling to offshore locations, which appear to hold a
vast amount of fossil fuel. [0004]The existing technologies for extracting the fossil fuel from offshore
fields use a System 10 as shown in Figure 1. More specifically, the System 10 includes a vessel 12
(e.g., oil rig) having a reel 14 that supplies power/communication cords 16 to a controller 18. The

controllegd§isIdis T didpesEstin d@esedociientd uheralarkddn itisrRasic isi80isR ddalhe

elements shown in Figure 1 are not drawn to scale and no dimensions should be inferred from Figure

1. [0005}hig erertenisPsHiaavmsiR Miglie adF2 riftthrsaeariel Parhe sEibhin e st b dlecintersetine

subsea well. At the end of the drill line 24 there is a drill (not shown). Various mechanisms, also not
shown, grerarpRjaped.to rotate the drill line 24, and implicitly the drill, to extend the subsea well.
[0006]However, during normal drilling operation, unexpected events may occur that

[0005] Figure 1 also shows a wellhead 22 of the subselaawela drill line 24 that enters

the subsea well. At the end of the drill line Bére is a drill (not shown). Various mechanisms,
also not shown, are employed to rotate the dn#é R4, and implicitly the drill, to extend the
subsea well.

[0006] However, during normal drilling operation, unexmetevents may occur that
could damage the well and/or the equipment usedrfting. One such event is the

uncontrolled flow of gas, oil or other well fluidi®om an underground formation into the well.
Such event is sometimes referred to as a “kickd trlowout” and may occur when formation
pressure inside the well exceeds the pressurecapaliit by the column of drilling fluid. This
event is unforeseeable and if no measures are takgevent it, the well and/or the associated
equipment may be damaged. Although the above sBsmu is directed to subsea oil exploration,
the same is true for ground oil exploration.

[0007] Thus, a blowout preventer (BOP) might be instatiadop of the well to seal the
well in case that one of the above mentioned ewardars and threatens the integrity of the well.
The BOP is conventionally implemented as a valveotatrol the pressure either in the annular
space between the casing and the drill pipe dréropen hole (i.e., hole with no drill pipe)
during drilling or completion operations. More eadly, a plurality of BOPs has been installed
on top of the well for various reasons. Figuréndves two BOPs 26 or 28 that are controlled by

the controller 18.



could damage the well and/or the equipment used for drilling. One such event is the uncontrolled flow
of gas, oil or other well fluids from an underground formation into the well. Such event is sometimes
referred to as a "kick" or a "blowout" and may occur when formation pressure inside the well exceeds
the pressure applied to it by the column of drilling fluid. This event is unforeseeable and if no measures
are taken to prevent it, the well and/or the associated equipment may be damaged. Although the
above discussion is directed to subsea oil exploration, the same is true for ground oil exploration

[0007]Thgsogolowoutrpeepesier {RQFIVIIEA IR 2 BEIR!Gd Q9RO SHRIGM A SaBIHBE s¥elighEAce

that one of the above mentioned events occurs and threatens the integrity of the well. The BOP is

conventigngiky iptelgieersacias BoRI¥eatk aBNEa the preptons: aithesdn theeanuxasspeige between the
casing and the drill pipe or in the open hole (i.e., hole with no drill pipe) during drilling or completion

operatiogsniitfe:teecodiyraupliccattyvih BtaRebes heemaliaiedcoB s ofrib@twel éguiariens reasons.
Figure 1 shows two BOPs 26 or 28 that are controlled by the controller 18. [0008]The BOPs are

providedpreaddOdh stacB@P asasholdn iNMHeignftarAatihetenivpradhina)aisolyde\atedrivaltbigy B stack
45, e.g., MUX POD 40 or 42, etc. The MUX POD is configured to communicate with the vessel 12 and
also withatingy @ Qipdrankic qiressegel phhestt giriscalcotriigh & @ stagkdiby Thesmiteddtiom the
communicated” may include electrical signals and/or hydraulic pressure. Most of the electrical signal
are origisalfatansmiftednftbmripeosuesss), by.(Hfeovimtal theovelbs3die lejetiswpeigtaiathelingll The
electrical signals are directed to the MUX POD (see elements 40 and 42 in Figure 2), a component of
the BOPt8tHisk MHaXi® Osusigepetntritt DAGANsIE I itie RN Perkagef (hmRPPmiackhitise BOP
stack 45. For redundancy purposes, two MUX PODs 40 and 42 are provided on the BOP stack 45.
The BORISHaHX AEPYIdedrRMRIES Wb MariBORipaPas kRdeiRELBaY ¢4rRfuBBBPR skehd®RsFPhe
LRMP part 44 is detachably attached to the lower BOP part 46. The LRMP part 44 is attached to an
end of a PAMRAREYIABRASR S JBO M the REYR Hpﬁ%égmw et Behssiaghtbnally&BeRed to

the wellhead 22 of the well (not shown). [0009]Various sensors and valves are provided on the BOP

stack to ABAtAPIRSANRULSS thloWs d.H@fbﬁ@.FBﬂW@ﬁtVﬂwa%%%@@aaté% whtheth& ¥hsors
Chown RIS B RO NN G RO A B A R B T b @%?a%%ﬁ %3“55%3
bRt Ty el e e O et
an unexpected |R88 PHSBHIREA NG SRR for example,
[0009] Various sensors and valves are provided on the &8¢k to monitor its status
and the surrounding environment. Information asged with the sensors and valves need to be
provided to the operator on the vessel for contrgithe BOP stack. Thus, as shown in Figure 3,
a traditional arrangement 80 has the informatiavigled to the MUX POD 82 or 84 (and then
to the operator) from sensors 86 and 88 througimete terminal unit RTU 90. Voltage is
provided from the MUX POD to the RTU unit 90 andisers 86 and 88.
[0010] However, in case of an unexpected loss of confrtiieMUX POD, for example,
explosion of the rig or vessel, even when all infation related to the BOP stack is lost the

sensors and/or valves are still functional and &blgenerate the information.



explosion of the rig or vessel, even when all information related to the BOP stack is lost the sensors
and/or valves are still functional and able to generate the information. problems. SUMMARY
[0012]According to one exemplary embodiment, there is a subsea sensors display system configured
to display data about a blowout preventer (BOP) stack. The subsea sensors display system includes a
display panel having plural universal subsea displays, each universal subsea display being configured
to display a value measured by a sensor attached to the BOP stack; and a J-box (junction box)

electricaliyponnectedtadhsrslispiei BaBREANE FRIVIGNTSE ARSI AISRIEGALRAGE tadir display

panel and to receive data from the display panel. The electrical power is provided from a pod provided
on the BRYZuitagk. or from a battery when the pod is not available or from a remote operated vehicle
(ROV) when connected to the display panel. [0013]According to another exemplary embodiment, there
is a subsea sensors display system configured to display data about a blowout preventer (BOP) stack.
The subsea sensors display system includes a display panel having plural universal subsea displays,
each universal subsea display being configureslummMgpay a value measured by a sensor attached to
the BOP stack; a J-box electrically connected to the display panel and configured to provide electrical
power to[dtd Ajsplay paceb@imyttoreneieaatadainpentbedimplay thane igbseat ey e rmkspéal/to the
J-box; and plural sensors connected to the display panel. The electrical power is provided from a pod
providedsyattine 8DPgstecktordigpiayhdatmabouivibloveep@atés (BOR)lable dhesrksearmetsolserated
vehicle (ROV) when connected to the display panel.

display system includes a display panel havinggbluniversal subsea displays, each universal

subsea display being configured to display a valeasured by a sensor attached to the BOP

stack; and a J-box (junction box) electrically cected to the display panel and configured to

provide electrical power to the display panel amdeceive data from the display panel. The

electrical power is provided from a pod providedtiom BOP stack or from a battery when the

pod is not available or from a remote operatedatelfROV) when connected to the display

panel.

[0013] According to another exemplary embodiment, thegessbsea sensors display

system configured to display data about a blowoexgnter (BOP) stack. The subsea sensors

display system includes a display panel havinggbluniversal subsea displays, each universal

subsea display being configured to display a valeasured by a sensor attached to the BOP

stack; a J-box electrically connected to the digpknel and configured to provide electrical

power to the display panel and to receive data fitwerdisplay panel; a battery connected to the

J-box; and plural sensors connected to the digqpdagl. The electrical power is provided from a

pod provided on the BOP stack or from the battemgmthe pod is not available or from a

remote operated vehicle (ROV) when connected taligi@ay panel.



[0014]According to still another exemplary embodiment, there is a method for displaying
measurements associated with sensors provided on a blowout preventer (BOP) stack. The method
includes a step of providing electrical power from a battery or a remove operated vehicle (ROV) to a
J-box when a pod of the BOP stack is not available; a step of transmitting the electrical power from the
J-box to a display panel; a step of activating the display panel with the ROV, a step of transmitting the
electrical power from the display panel to plural sensors after being activated by the ROV; a step of

receivinggeaings Iom:hRATabSHNSBRS SHSplaN RANBL AR AR BfiishlRYig the reading on

universal subsea displays mounted on the display panel. The system is also capable of transmitting

the sensgisgaigitaranaishenials ceapertien afinRrdSda®dihabrandee trriemitegorhetaukface
through the ROV and accessed with a laptop provided with required software. BRIEF DESCRIPTION

OF THE DRAW¥NGSSHORUEE As@pconpeviving drevvipghewitisin arpadnepyporateshiovenshecasiifute a

part of the specification, illustrate one or more embodiments and, together with the description, explain
these emviebitregROM)ttha shisoxingseiCOpoiFtdure BORisisbematiaildisle! ans eiaof orvanbiciiey titshore
rig; [0017]Figure 2 is a schematic diagram of a traditional BOP stack; [0018]Figure 3 is a schematic
diagram ekatrieat grayesn éranficcheal ety sedisplayapani@0® i igatie ating dhsx deplatycpdiagjranthahe
novel arrangement for collecting and

ROV, a step of transmitting the electrical powenfrthe display panel to plural sensors after

being activated by the ROV; a step of receivinglimegs from the plural sensors to the display

panel; and a step of displaying the reading onamal subsea displays mounted on the display

panel. The system is also capable of transmittiegsensor data through the ROV connection as

a RS485 feed that can be transmitted to the sutfeoagh the ROV and accessed with a laptop

provided with required software.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015] The accompanying drawings, which are incorporatemhd constitute a part of
the specification, illustrate one or more embodita@md, together with the description, explain

these embodiments. In the drawings:

[0016] Figure 1 is a schematic diagram of a conventioffahore rig;

[0017] Figure 2 is a schematic diagram of a traditionaPBsack;

[0018] Figure 3 is a schematic diagram of an arrangeneerddilecting sensor data;
[0019] Figure 4 is a schematic diagram of a novel arramgerior collecting and

displaying sensor data according to an exemplaityoeiment;



displaying sensor data according to an exemplary embodiment; [0020]Figure 5 is a schematic
diagram of a display panel configured to display sensor data when a pod is not available according to
an exemplary embodiment; [0021]Figure 6 is another schematic diagram of a novel arrangement for
collecting and displaying sensor data according to an exemplary embodiment; [0022]Figure 7 is a
schematic diagram for providing plural data to an operator; [0023]Figure 8 is a schematic diagram for
providing plural data to an operator and to a display panel,

[0020] Figure 5 is a schematic diagram of a display paaefigured to display sensor
data when a pod is not available according to @mgary embodiment;
[0021] Figure 6 is another schematic diagram of a novehaement for collecting and

displaying sensor data according to an exemplaityoeiment;

[0022] Figure 7 is a schematic diagram for providing pldieta to an operator;

[0023] Figure 8 is a schematic diagram for providing dldita to an operator and to a
display panel;

[0024] Figure 9 is a flow chart illustrating a method flisplaying sensor data according

to an exemplary embodiment; and
[0025] Figure 10 is a schematic diagram of a control sysiea J-box according to an

exemplary embodiment.

DETAILED DESCRIPTION
[0026] The following description of the exemplary embodimserefers to the
accompanying drawings. The same reference numbdierent drawings identify the same or
similar elements. The following detailed descoptdoes not limit the invention. Instead, the
scope of the invention is defined by the appendi&ds. The following embodiments are
discussed, for simplicity, with regard to the temoibgy and structure of a BOP stack having a
MUX POD undersea. However, the embodiments toismidsed next are not limited to these
systems, but may be applied to other BOPs thatbeaysed, for example, inland.
[0027] Reference throughout the specification to “an eXangembodiment” or

“another exemplary embodiment” means that a pdatideature, structure, or characteristic



[0024]Figure 9 is a flow chart illustrating a method for displaying sensor data according to an
exemplary embodiment; and [0025]Figure 10 is a schematic diagram of a control system of a J-box
according to an exemplary embodiment. DETAILED DESCRIPTION [0026]The following description of
the exemplary embodiments refers to the accompanying drawings. The same reference numbers in
different drawings identify the same or similar elements. The following detailed description does not
limit the invention. Instead, the scope of the invention is defined by the appended claims. The following

emPOdi”b%’%EsriB@jcﬂiﬁéHﬁ'ﬁ@GtiW \ﬁifﬁ@i?%%ﬁ?ﬁ\%%ﬁg st t&ﬂ'@'&!ﬁ'@% éﬁﬂ)%ﬁﬁ@ﬁt‘:“o@fﬁeBop stack
having a MUX POD undersea. However, the embodiments to be discussed next are not limited to

these systaijst Phhteaivelespied FROURRS BSpRaidatanghiraedssed d0eR¥aprIf Biastiment” or

[0027]Reference throughout the specification to "an exemplary embodiment” or "another exemplary

embodinigninotaanetbaipmapptitiediiashiren svious el atwhagaotaribticspecification is not
necessarily referring to the same embodiment. hEurthe particular features, structures or
characteristics may be combined in any suitablermaam one or more embodiments.
[0028] According to an exemplary embodiment, a new onastiag BOP stack may be
configured to provide data indicative of the staftéhe stack even when a MUX POD is out of
order. A subsea display system may be implemdiatdied, retrofitted, built) on the BOP stack
for providing access to desired sensors of thekstacase that power and/or communication
through the MUX POD is lost. In one applicatiomganote operated vehicle (ROV) is used to
either connect to the subsea display system foevatg the sensor data or to retrieve the data
without physical contact with the subsea displastey.
[0029] According to an exemplary embodiment illustratedrigure 4, a system 100
includes MUX POD units 102 and 104, sensors 108,a@ 110, an RTU unit 112, a J-box 114,
a display panel 116 and a battery 118. In oneiegipin, the display panel 116 and the J-box
114 form a subsea sensors display system 120nolhexr application, the battery 118 is part of
the subsea sensors display system 120.
[0030] Sensor 106 in Figure 4 has been modified relab\ee traditional sensor 86 in
Figure 3, so that there are two outputs 106a a6t dhich are isolated from each other. The
information provided by the two outputs is almakntical as they are measuring the same

physical data with the same probe. One output 196bnnected to the RTU unit 112 while the

other output 106a is connected to the subsea sedsmiay system 120. In this way, the



described in connection with an embodiment is included in at least one embodiment of the subject
matter disclosed. Thus, the appearance of the phrases in an exemplary embodiment” or "in another
exemplary embodiment” in various places throughout the specification is not necessarily referring to
the same embodiment. Further, the particular features, structures or characteristics may be combined
in any suitable manner in one or more embodiments. [0028]According to an exemplary embodiment, a
new or an existing BOP stack may be configured to provide data indicative of the state of the stack

even WhefigdyiddnRE B siRplafcer 89 subsea disnl st mavbedmalsrenanit Gdastiux

retrofitted, built) on the BOP stack for providing access to desired sensors of the stack in case that

power antiys 6AEIBILAE 2bARJBIRMAbEAR MUNRERS IS [asthEmA0X IDicalipthid srEMRRaeperated

vehicle (ROV) is used to either connect to the subsea display system for retrieving the sensor data or

to retrieviente dlaianvithe prysicakcieianiavisbiber i goaftjopiaysystenule G29ésamalngita an
exemplary embodiment illustrated in Figure 4, a system 100 includes MUX POD units 102 and 104,

sensors ffhpdRumachdddtiaeRWithuhid BOP athdioxHdYeeslligae psmel 08 Grarycbisbdttery 118. In
one application, the display panel 116 and the J-box 114 form a subsea sensors display system 120.
In anothen@piuieation fhikebbsenysth8assphspliitisy HabsBat@sopiedisplagdisterhid2tidalos9)Sensor
106 in Figure 4 has been modified relative to a traditional sensor 86 in Figure 3, so that there are two
outputs 10@anaay deDprowtash tarsesasatedifeopamaabasiinescl Hepiiekswiatioaprddstliayaestbe
outputs is almost identical as they are measuring the same physical data with the same probe. One
output 166P38ctiiediddsidhiscadtitionsit JarsahinayReduice inputhosuised Anesess dsihaysubsea

sensors display system 120. In this way, the _ N
system 120 as shown in the figure. In one exem@arbodiment, each critical sensor of the

BOP stack is configured to provide a duplicate sepsitput for the subsea sensors display
system 120 or a duplicate sensor is provided #®ictitical sensors and the duplicate sensors are
connected directly to the subsea sensors dispktgrsy120. Thus, the subsea sensors display
system 120 may access the same data as the MUX R@&natively, the signal from a single
source could be duplicated inside an RTU as is @atiethe Position Indicators inside the
Position Indicator RTU using electrical circuit niulation. One signal is sent to the APl RTU
112 and the other sent to the subsea sensor disyggsm 120.

[0031] Figure 4 shows that sensors 106 and 108 are cathich terminal 112a of the
RTU unit 112. The RTU unit 112 is also connectedasterminal 112b to the MUX PODs 102
and 104. The RTU unit 112 is configured to prowdéage (e.g., 24V DC) to the sensors so
that the sensors can function and to receive sgnaasurements) from the sensors. The
voltage is provided to the RTU by the MUX POD atraal 112b and the RTU unit may use

the same terminal to provide RS485 signals reletede measurements of the sensors to the



information to be displayed by the subsea sensors display system 120 is independent of the MUX
POD and/or the connection between the sensor 106 and the MUX POD. In this exemplary
embodiment, the sensor 106 is a dual sensor, i.e., it is configured to measure a pressure and a
temperature associated with the BOP stack. However, a single sensor 108 may also be monitored by
the subsea sensors display system 120. For example, an additional identical sensor 110 may be
provided to measure the same parameter (e.g., a pressure in an accumulator) as the sensor 108.
Thus, thigiaodiiona! S?Héqlﬁ'mﬁbirﬂﬁl‘wﬁ?ﬁa‘yr@@%?ﬁ’iéﬁ%ﬁ%&n’%ﬁﬁépférﬂiﬁfﬁﬂifyéi%%r%gﬁjés shown
in the figure. In one exemplary embodiment, each critical sensor of the BOP stack is configured to
provide géluiisadeisensesputput for the subsea sensors display system 120 or a duplicate sensor is
provided for the critical sensors and the duplicate sensors are connected directly to the subsea
sensors [isgialy systemslZftedhmbetseseasesent dishiqgysysieamd) nayascresibplapme data
as the MUX POD. Alternatively, the signal from a single source could be duplicated inside an RTU as
is done witihéhe IBositibthéngdlibaiord msitietizRagiand nitigiderddifig usiag e emie aakbaikefaitit status
manipulation. One signal is sent to the API RTU 112 and the other sent to the subsea sensor display
system 1E0iN@GBHHigurendh shalvpo et isersmsned antizid & alisgayed cheor teatteconsahdd free of the
RTU unit 112. The RTU unit 112 is also connected via a terminal 112b to the MUX PODs 102 and 104.
The RTWatiary Enesagonfitpuvedenn piwride netcgesesstpimpiiG)ata ieesBABG 3Sonlagtahpreanbors
can function and to receive signals (measurements) from the sensors. The voltage is provided to the
RTU by the Nisptap 0anat iderangl 9nipe ket treiRTWRHhmdispley grUSEMEABINZaRes frddide
RS485 signals related to the measurements of the sensors to the MUX PODs. The RTU unit 112 may
be configlfedieAHvéEgfHgnRaanNaal 14.2SHshGsRIavsEBR|e e CRE by PRITYddRgaRYnoted
above, the subsea sensors display system 120 may include the display panel 116 and the J-box 114.
The dispR¥Fisne (TOEFiRLY BEXRMMRYHIRYS ﬁa%"t%'H@Mt@t%ﬁ@%@tﬂﬂ?th@tﬁﬁ%%é%@wm is

consumed and no data is displayed in order to conserve the battery enerigy. However, when a need

arises folred§if§HE SRS FeBV AR RPA AL 4R PRNARRING P RBT 1K 68 dRmeNTShion it to
activate the display gauges 140, 142 and 144 mounted on.the display panel 116. Such displ auges
ave prodtLh W) PP e R TS it O ORI ATt e SGOE S S S8
have a degth rzgin(?gof 000 m, are %s?nfigured to accept a sensor input of 4 to 20 mA analog current,
and are § g%‘?‘l G99HoK RitH" $8%Ers related to pressure, proximity, potentiometer, rotary/linear

d [ brid ival 033]Thus, h.a displ 1116 h [
Cispiay SOUREL or un e S e Dy e e S PSR Gcpioy

I i . | f USDs.
The RO R O A A
transferregh (8 ohoiA R 8545 Si9N@INIG,RY BIFICA TR PRSHHS BISEL) andiseetly figpsterred

to the surface via 134 and viewed; for example, on a laptop equipped with relevant software.
connect to the display panel via a wet-made coondel6 so that data can be transferred (e.g.,

via a RS485 signal) to an internal memory 132 ef ROV 130 or directly transferred to the
surface via a cable 134 and viewed, for example aptop equipped with relevant software.
[0034] As the subsea sensors display system 120 is coefilga operate as an
alternative system when the regular MUX POD sydtais, this system may be equipped with
the battery 118 or may be provided with electrpalver direclty from the ROV 132. For these

cases, the subsea sensors display system 120figured to power up the sensors 106 and 110.



[0034]As the subsea sensors display system 120 is configured to operate as an alternative system
when the regular MUX POD system fails, this system may be equipped with the battery 118 or may be
provided with electrical power direclty from the ROV 132. For these cases, the subsea sensors display
system 120 is configured to power up the sensors 106 and 110. The battery 118 may be recharged
either through the ROV or when the MUX POD is available. The battery 118 may be a seabattery
power module as those produced by Deepsea Power & Light (San Diego, California), e.g., type

24V-40ATHgxtihpImalARE RRIYBENARTQI AR AR SIIER SlaRHEFAIROMID XIFERS B JQ4RRIENe

J-box 114 is connected between the RTU unit 112 and the subsea sensors display system 120. The

J-box is ¢pefigatied, to 1y oviderda Bo4SaeignadnEPMdibakdadprédicdd Hpmbdddds thpvaiekmate

connector 146, to provide electrical power from the wet-mate connector to the subsea sensors display
system 12ghofShe baitpryddifniae senseiscl2bandAkling 2nycripdipalijerhofdhesasdemeants. The
J-box is configured to control the power and communications flow to and from different components of
the system\ifg addptiayatiadahdlieddtyra. printed circuit board housed inside the junction box 114.
Also, the J-box may have a module 150 that controls the charging voltage of the battery 118, a module
152 for JI0@35if of the Tadtdripr 111 systEmMa@6d doadtivae srothd dRTH4 dotabhRfier stulvecrdfestaoents
(related to the ocean depth). The J-box may be implemented in software, hardware or a combination
thereof adispihpeysitnnsk2 |dtee. JOOB6IT herdighsed weplenitedRpASp Sygtais IRMithehowPinlddre
details in Figure 5. The display system 120 may be made of angles and plates and coated with
appropridf2int Y84t shecyeicmpe ZaIDTE 606 thed i fmBleT el aevel & oot svatdniaigh
pressures and a corrosive environment. The display system 120 includes the display panel 116, the
USD 14G0omeROMe i sehsraa8NI0T8 Bisisy SYSRAL BB batis 11&wafhsreserrtredWhane bhek

of the display panel 116. However, in another embodiment, the display panel 116, the J-box 114 and
the or any combination of these elements. The J-bermdigured to control the power and

communications flow to and from different comporseot the system 100 and may be handled
by a printed circuit board housed inside the jurctiox 114. Also, the J-box may have a
module 150 that controls the charging voltage efliattery 118, a module 152 for shut-off of
the battery or the system 120, and a module 15tfoperature adjustments (related to the
ocean depth). The J-box may be implemented invao#, hardware or a combination thereof as
will be discussed later.

[0036] The subsea sensors display system 120 is showoria aetails in Figure 5. The
display system 120 may be made of angles and @atksoated with appropriate paint (e.g.,
steel, hemps 2.402 or other materials) that are tablvithstand high pressures and a corrosive
environment. The display system 120 includes thplay panel 116, the USD 140, the ROV
connection 146. The battery 118 and the J-boxmdy be mounted on the back of the display

panel 116. However, in another embodiment, thelayspanel 116, the J-box 114 and the

10



battery 118 may be mounted at any location on the BOP stack. In one application, the display system
120 may be mounted on the lower BOP stack. [0037]The J-box 114 is also configured to detect when
the MUX POD 102 and/or 104 fails and to take appropriate action. For example, when the MUX PODs
fail, the J-box 114 is configured to automatically provide energy from the battery 118 to the display
panel 116 and/or sensors 106 and 110. The amount of time during which energy is provided from the
battery varies, from minutes to hours and will depend upon the capacity of the battery and the number

of compayeils e dhay ROWRBLIHRA H: AMPIRAISHEBWEGRINa R He AypiicinEThdsgiapiay

panel 116 is configured to shut down which also determines the shutdown of sensors 106 and 110.

These opgsasignsIDANREpeonsahestyhasidadbBOPtegdkbox 114 or preset before the deployment
of the unit subsea. [0038]In one application, a storage device (data logger) may be provided on the

BOP stopio®7y., the Jtipex)-aod configuled tofitigaie thededesmationtiielPibe semsarssheo4he MUX
PODs have failed and store this data for later retrieval via the ROV. [0039]After a certain time, the

ROV 130aiyinad & thkedigplryppatehifion TReRQyphgbeheaviiipuRODs &xtjwate JHmrlispiais panel
116, for example, by shining light on a certain area 160 of the display panel 116. This area may
include atghigsettr A6 nAdtarallyipedy)daehengivichralbiasenidBhe tgudisedywptmid) bl Sersdios
which can be activated by the ROV by shining light above a certain thresh hold value. Other
mechanisensonay 0e amisidhedhe.gmagoustitirerdoimngivbhardyabtpimhdetcirondbebliayd, the
display panel 116 provides voltage to the sensors so that the sensors can perform their
measureYdgass. flor nudanie AchesghdiglirdependwiEhetpees tySIDE e4mttery and thenisvbRicois
input 24V DC and provide as output 12V DC, these values are not limiting but provided as an
exampleCaMEANS DS thay deawipewsrdripIE. voligs & inraiRachise®ddd\dhabiugsletositigelay

outputs depending on the configuration of the system. Other values for the voltages are possible.
panel 116 is configured to shut down which als@eines the shutdown of sensors 106 and

110. These operations may be controlled by motibdeof the J-box 114 or preset before the
deployment of the unit subsea.

[0038] In one application, a storage device (data loggey be provided on the BOP
stock (e.g., the J-box) and configured to recdmeeimformation from the sensors when the MUX
PODs have failed and store this data for laterendt via the ROV.

[0039] After a certain time, the ROV 130 arrives at thepthy panel 116. The ROV may
be configured to activate the display panel 116ef@mple, by shining light on a certain area
160 of the display panel 116. This area may ireladight sensor 162. Alternatively, each
individual USD may be equipped with light sensotgali can be activated by the ROV by
shining light above a certain thresh hold valueghed mechanisms may be envisioned, e.g.,
acoustic sensor, mechanical touch, etc. Onceaetiythe display panel 116 provides voltage to
the sensors so that the sensors can perform tie@isumements. It is noted that although Figure 4

shows that the USDs 140, 142 and 144 receive as$ 84/ DC and provide as output 12V DC,
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[0040]After the sensors have been powered (from the RTU 112 or from the battery 118 or from the
ROV 130 via the display panel 116), the results are displayed, e.g., digitally, on the USD 140, 142,
144. The ROV may read these values by using a video camera, in which case no direct connection
between the ROV and the display system 120 is necessary. Alternatively, if the connection 146 has
been made, the ROV may directly connect to the display system 120 and may start to download the
measured values on a local storage device 130 or provide the readings directly to the vessel above

through gakie lameSnadiseia B RRY 2R candrerho Uesiskthmpnales 8 RdrRidiae

sensors and convert it into an RS485 signal to be provided to the ROV. The J-box houses the

connecte/§iaged mElICHRPARY Hhalitislbres Maskdes agptis ddfendivd Beinalechfbarimsition box

may be housed in an enclosure maintained at 1 atm pressure or could be oil filled pressure

compensateshingire verti sedan@ie fdrahe conagiinaidigiescuit board. [0041]If the ROV connects to the
display system 120, the battery 118 is charged from the ROV and also the display panel 116 and the
sensors pyedgjnfiguredfterrdeebenstastriaabimear juave i (RO the RIR caseo i eh R Oitteopltii grovide
the energy for the display system 120 for days if not months (dependent on the capacity of the ROV
that is availabie )thé/REOVNDB ol theditbpldySiame ekl B otsake ane displbyed, fredetayitaihg dbartreint of
time. [0042]In this way, critical data about the BOP stack, even if it failed, could be accessed and
remedie$/ob shifitihg2hdadelMinaRER/imple neadtdthSEheatyeming is diesigiradgrat averitiscagedsfahe
sensors are destroyed, the remaining sensors still transmit their measurements to the display panel
116 as |shigeiscoirnestiapraatuie o thevirPatand dherdisairsars2 Orisis eerssaysténitenna)ivedo be used
to monitor the BOP stack when the MUX POD is disconnected for various reasons. The number of
sensors tBeeomriited 49 fee Rees Bpsteniie RAYimimtyrrarsatédihadipelaysyatemh?amrbV
even when the MUX Pod is working and the power at that time is provided to the system by the MUX
Pod throltY He'RiPHaWnI3ddBe ABpRRE AHES U ATRSR friter L3R REINEMERJBE tRASIRISthe

connection to the RTU and keeps it fully charged compensating for any power that is self discharged

or any pSHEFBoIBIRLE TRELARNAIRGMPIFEAIE dafh JIHRAY SYBIRTBde G A0S REEOMIMY §6 Shother
exemplary e HROdim nt iIIustratgP in Figure 6, a system 200 includes, for example, a cashing shear
ram 202 570 BIARFR BB S0ReNAERE B 208 SPBYRP RN HED BERRLLRE PSH5 481trs 206
and 208 é e casing shear ram Eﬁ)Z and paosition sens rg?ﬁ(%eand 212 of theé;l'ndjrg arr 04
monitor 110 Bos G B tHEPHaRS T e HESD Boas & EREP A0 o B e et ded o
the display anel 446 sndipiared on Uebs 220 AodaRé:Tiese HaRkmay beiuaidHontndts
USDs shown'in Figure 4, or'may be by themselves.

could be oil filled pressure compensated to preseatwater from contacting the circuit board.

[0041] If the ROV connects to the display system 120/bidutery 118 is charged from

the ROV and also the display panel 116 and theosgase configured to receive electrical

power from the ROV. In this case, the ROV couldvide the energy for the display system 120

for days if not months (dependent on the capadith@ROV that is available). When not

activated the USD goes into sleep mode after agpeeatined amount of time.

[0042] In this way, critical data about the BOP stack,rewét failed, could be accessed

and remedies for shutting the well may be implem&niThe system is designed that even if

some of the sensors are destroyed, the remainmspeestill transmit their measurements to the
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[0044]Another embodiment is now discussed with regard to Figures 7 and 8. Figure 7 illustrates a
traditional set up 300 in which a position/pressure RTU 302 is used to transmit the signals from a
position or position/pressure indicator 304 mounted on a RAM. The RTU 302 converts the analog
signals into R5485 signals that can be transferred over long distance, for example, to the operator
through the PODs 306 and/or 308. This is achieved by using a series of dedicated modules (known to
those skilled in the art) inside the RTU 302. The readings from these sensors can help in determining if

a RAM igd F%@%BH%E@%%@Q&%WH@%H%%% %ﬁ%%%ﬂe%@éh%pﬂﬁi@%%@%{@hﬁ-
[0045]The RTU 302 is connected to RTU 90 (shown in Figure 3), which may be connected to probes

86 and 8@ 4g!ass6 NS BY frtgHENRbr the B OPSHiKANEWHBES PRUIEi §@isciare a6 dious iBAdVIs may

be integrated with readings from other components of the BOP. However, this set up has the same
limitation@asoie oreesnawbeinofigeiiscss ite bértasrdiridine RO taih Bnstformatiomadeysiae
BOPs can be provided to the operator. [0046]According to an exemplary embodiment illustrated in
Figure 1@athisepuotivaredsoieareRiOY i&act spay plaa dl iSxaB desidtn thanskbtheppdOkriigtivat tithshiews the
display panel 402 having six USD, USD-I for wellbore pressure and temperature, USD-2 for
accumulatoviokes soitee el foy hesikoX dhatpressgretitid R it atirafdR AMMabWOIRDgV the same
information for the same RAM 410 but for the right part, USD-V for position and pressure for the left
part of ReMditionariieUsiievy indrskechrfyathtivndoh dwnsantioRiaNnhe RThliaful Keepirylithplyt. Of
course, less and more USDs may be used. The number shown in Figure 10 is not intended to be
restrictiveNge e GaPEL BSAIBD S5 iPEIgin! IDseHiPiIlsfe R itihay tRRVRAMN LD et Vdifferent
considered. Of course, another number of RAM may be monitored and/or other parameters of the well.
[0047]In $RE'BBBOBIEIHPEINEiSISABVIPHBW readings from the blind RAM 410 and the shear RAM 412
can be used with the subsea display system. Other types of RAM may be used. By manipulating the
signals ifO#&3RTU 20/ diRthEP SIBEENEARSPENRE hRabRANH 2 HIMEEE e W dticaRp i %ﬁg@ set
can be sent to the subsea display panel 402 and read with the help of the USDs while the other set
can be sEYH49EStIQIERARINEr B G3SiMHSRER {3t Bparimst shear ram 204. More or less or other

rams may be present. Position sensors 206 andf208 casing shear ram 202 and position
sensors 210 and 212 of the blind shear ram 204tordhe positions of the rams inside these
bops. Signal indicative of these positions arevioied to the display panel 116 and displayed on
USDs 220 and 222. These USDs may be in addititinetd) SDs shown in Figure 4, or may be
by themselves.

[0044] Another embodiment is now discussed with regarféigares 7 and 8. Figure 7
illustrates a traditional set up 300 in which aipos/pressure RTU 302 is used to transmit the
signals from a position or position/pressure inttic804 mounted on a RAM. The RTU 302
converts the analog signals into RS485 signalscdmate transferred over long distance, for
example, to the operator through the PODs 306 a3@®. This is achieved by using a series of

dedicated modules (known to those skilled in theiaside the RTU 302. The readings from
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through the PODs (not shown). For reading the position from two of the RAMs on the display panel,
four USDs may be used. Each of the USDs read one sensor and displays a position and pressure
reading. More USDs will be required to read data from additional RAMs. Various connectors (e.g., 6/36
pie connector) may be used with the RTU 420 for handling the singals. While Figure 10 shows specific
voltages and types of signals, it is noted that this is only an exemplary embodiment and these values
are not limiting the application of the novel aspects. Figure 10 also shows an ROV connection 430 that

is configyreddQ snatayiknaeRsAsRaBring ROV a Rikasenlisdmtinnaf asioplan nreakaQs be-.

less or more USDs) may be envisioned. [0048]According to an exemplary embodiment illustrated in

Figure 9 ethergdaeyoeiieshfexpisriaying meagurements associated with sensors provided on a
blowout preventer (BOP) stack. The method includes a step 900 of providing electrical power from a

battery opa4gmotely qper&Ed BEPGecthRd0tEe 20JFNY ateshaviethafithRdvRIEhstiasy e not available;
a step 902 of transmitting the electrical power from the J-box to a display panel; a step 904 of

activatingdhretditlay pestsds\éib dnel BOA]sotrpviad thfighawdinoistipo shivelectiionppesgardrom the
display panel to plural sensors after being activated by the ROV; a step 908 of receiving readings from
the plurainsicetors forthiertisplRANERIaRbe Bntgpassd vwibalispdsyirattheacdingponanis/efshbsubsea
displays mounted on the display panel. [0049]As discussed above, the J-box may include various
hardwar&@Bftwineeres, coissiefatiphas the saméokirodatisiiing one sadvusieEigeietS 1 avhicltiss
connected. An example of a control system capable of carrying out operations in accordance with the
exemplatyadiiisodfptemhigibimidireatiernaace ishpus PR BerpFYyitet . tRarepeipiofirmware, software
or a combination thereof may be used to perform the various steps and operations described herein.
The cont@P4§ktem 10deErBFdmgLI@ AN exRRIRBARITEIdBIeRGII8ystata dia e P boigJEahieBbifhection
with such a system. [0050]The exemplary control system 1000 suitable for performing the activities
escribete TR ABRRRERBOR 994G TEISERIGE T EBED SR ey FRIBNSBISI25 and

154 shown in Figure 4. Such a server 1001 may include a central processor (CPU) 1002 coupled to a

random SEYNE $heHoR, M) 'Rbwe IRRIGPEERSMIEARN HRIATBES: (RefmF {efogccumulator pressure,
USD-III for position and pressure for left partRAM 410, USD-IV the same information for

the same RAM 410 but for the right part, USD-V passition and pressure for the left part of
RAM 412 and USD-VI the same information for the salRAM 412 but for the right part. Of
course, less and more USDs may be used. The nwhben in Figure 10 is not intended to be
restrictive. The number of USDs shown in Figureoh®y reflect that two RAMs 410 and 412
are considered. Of course, another number of RAdY be monitored and/or other parameters
of the well.

[0047] In the above example, it is shown how readings ftloeblind RAM 410 and the
shear RAM 412 can be used with the subsea disptigra. Other types of RAM may be used.
By manipulating the signals in the RTU 20, e.ging®lectrical circuits, the analog signals can
be duplicated and one set can be sent to the sdisggay panel 402 and read with the help of

the USDs while the other set can be sent to atimadi RTU 422 and then to the operator
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The ROM 1006 may also be other types of storage media to store programs, such as programmable
ROM (PROM), erasable PROM (EPROM), etc. The processor 1002 may communicate with other
internal and external components through input/output (110) circuitry 1008 and bussing 1010, to
provide control signals and the like. The processor 1002 carries out a variety of functions as is known
in the art, as dictated by software and/or firmware instructions. [0051]The server 1001 may also
include one or more data storage devices, including hard and floppy disk drives 1012, CD-ROM drives
1014, angh/iixgh fes e W@@ﬁf?%ﬂ%@ﬁm@rtﬁ%rmfmﬂﬁWR%% BY theSifspagne
embodiment, software for carrying out the above discussed steps may be stored and distributed on a
CD-ROM ARG sslisket <L kS dleqiBed foracal onatiassmabin AfeprtrBhusiipaye o ation. ditese
storage media may be inserted into, and read by, devices such as the CD-ROM drive 1014, the disk

drive 10 testord heasiige MO LUSBY el ias pledite didissiay fiéAGyditiohanRANMS anakmesof known
display or presentation screen, such as LCD displays, plasma display, cathode ray tubes (CRT), etc. A

user inpuointedars (©32 & 3Beieednirdininganbeousadire RFUMRN foehaedhayibmsiagalsas a
mouse, keyboard, microphone, touch pad, touch screen, voice-recognition system, etc. [0052]The
disclosed\énienidaing didisbdinsesiie pficwdéay dsspla typssamasdtametieod fiat grisviglogyreormation
regarding a BOP stack when the MUX POD is not available. It should be understood that this
descriptiexasptirinesnibledi memtninth dhiese nabre sGaie o trigniberppplicatienmpi dng consdispects.are
intended to cover alternatives, modifications and equivalents, which are included in the spirit and
scope offtigaliavhats® S5 e Yheoappetioe d 3ihed nfigwiiesk tonilaéedisihile ¢ @Eesppadnaf the
exemplary embodiments, numerous specific details are set forth in order to provide a comprehensive
understaR@IMg S¥thes epnfisdanoepiihedigelat panel #fedarsies BerRdlRPehawa%BAd that various
embodiments may be practiced without such specific details. [0053]Although the features and
element€£BY'§@N5@sent exemplary embodiments are described in the embodiments in particular
combinations, each feature or element can be used alone without the other features and elements of

the emb&dHiEhts or i GSABTIRE BN EXRIARIAM FBIRARHBEN b rRIGEMIS i KBrRdAR AietBded

herein. [0054]This written description uses exa s of the subject matter disclosed to enabl
[?or é'l]splaylng measurements assomate(T vF\)/E% sermorgéle ona liowout preventer BOP%

stack. The method includes a step 900 of providiegtrical power from a battery or a remotely
operated vehicle (ROV) to a J-box when a pod oB&¢® stack is not available; a step 902 of
transmitting the electrical power from the J-boatdisplay panel; a step 904 of activating the
display panel with the ROV; a step 906 of trandngtthe electrical power from the display
panel to plural sensors after being activated ByRBV; a step 908 of receiving readings from
the plural sensors to the display panel; and a%t@pof displaying the reading on universal
subsea displays mounted on the display panel.

[0049] As discussed above, the J-box may include variandware, software or a
combination of the two for controlling the variogiements to which it is connected. An
example of a control system capable of carryingopérations in accordance with the exemplary

embodiments of Figures 4, 6 and 8 is illustrateBigure 10. Hardware, firmware, software or a

15



any person skilled in the art to practice the same, including making and using any devices or systems
and performing any incorporated methods. The patentable scope of the subject matter is defined by
the claims, and may include other examples that occur to those skilled in the art. Such other examples
are intended to be within the scope of the claims. WHAT IS CLAIMED IS: 1. A subsea sensors
display system configured to display data about a blowout preventer (BOP) stack, the subsea sensors
display system comprising: a display panel having plural universal subsea displays, each universal

subsea disHBIRESIOREREIGURE %%%@Y@p@ﬂdﬁ*rﬂﬁé%%@?& agopRr A gesanBlRBack;

and a J-box electrically connected to the display panel and configured to provide electrical power

to the dispiaycpatiel apstdenregetyeidatiufeon tReadisRiay@anabl systdigigia g \elrctisad ppwer is

provided from a pod provided on the BOP stack or from a battery when the pod is not available or from

a remotecopareattshvieitict¢RQ ¥y sreen connected to the display panel. 2. The subsea sensor
display system of Claim 1, further comprising:
[0050] The exemplary control system 1000 suitable forqrening the activities

described in the exemplary embodiments may inchesieer 1001, which may include blocks
152 and 154 shown in Figure 4. Such a server b#@iinclude a central processor (CPU) 1002
coupled to a random access memory (RAM) 1004 ana tead-only memory (ROM) 1006.

The ROM 1006 may also be other types of storageanedtore programs, such as
programmable ROM (PROM), erasable PROM (EPROM), &tte processor 1002 may
communicate with other internal and external congods through input/output (I/O) circuitry
1008 and bussing 1010, to provide control signatsthae like. The processor 1002 carries out a
variety of functions as is known in the art, agatied by software and/or firmware instructions.
[0051] The server 1001 may also include one or more datage devices, including

hard and floppy disk drives 1012, CD-ROM drives4,04nd other hardware capable of reading
and/or storing information such as DVD, etc. Ire@mbodiment, software for carrying out the
above discussed steps may be stored and distribntadCD-ROM 1016, diskette 1018 or other
form of media capable of portably storing inforroati These storage media may be inserted
into, and read by, devices such as the CD-ROM drd#t, the disk drive 1012, etc. The server
1001 may be coupled to a display 1020, which magriyetype of known display or presentation
screen, such as LCD displays, plasma display, dathay tubes (CRT), etc. A user input
interface 1022 is provided, including one or maserninterface mechanisms such as a mouse,

keyboard, microphone, touch pad, touch screengwa@cognition system, etc.
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the battery which is configured to be charged by the J-box when the pod is available and to provide the
electrical power to the display panel when the pod is not available. 3. The subsea sensor display
system of Claim 1, wherein at least one universal subsea display is configured to provide the electrical
power to sensors of the BOP stack. 4. The subsea sensor display system of Claim 1, further
comprising: a wet-mate connector attached to the display panel and configured to connect to the ROV.
5. The subsea sensor display system of Claim 1, wherein the display panel is configured to become

inactive giigs# PredeteHpinRe|8seRMStEhHIAR ErRBBERMEPRINEYide a affsghSfeft BREAIRBERSHHSPIaY

system of Claim 1, wherein the display panelis configured to become active when light is shined on it.

7. The syhe@RiRGNARIrAISREY rRRIRIM§HDM Savkaneds i Rishey ipare defRmiUIesHEURPYET Up
plural sensors when activated and display on the universal subsea displays values associated with the
sensors.understood that this description is not intendelihtd the invention. On the contrary, the
exemplary embodiments are intended to cover aliggsa modifications and equivalents, which
are included in the spirit and scope of the invantis defined by the appended claims. Further,
in the detailed description of the exemplary embadits, numerous specific details are set forth
in order to provide a comprehensive understandirigeoclaimed invention. However, one
skilled in the art would understand that variousediments may be practiced without such
specific details.
[0053] Although the features and elements of the presasrhplary embodiments are
described in the embodiments in particular comimnat each feature or element can be used
alone without the other features and elementseéthbodiments or in various combinations
with or without other features and elements disaldserein.
[0054] This written description uses examples of the subjeatter disclosed to enable
any person skilled in the art to practice the san@uding making and using any devices or
systems and performing any incorporated methodh& phtentable scope of the subject matter is
defined by the claims, and may include other examghat occur to those skilled in the art.

Such other examples are intended to be within¢bpesof the claims.
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8. The subsea sensor display system of Claim 1, further comprising: the sensors, wherein half of
the sensors are connected to the pod and half of the sensors are connected to the display panel.
9. The subsea sensor display system of Claim 8, wherein the sensors are configured to determine at
least one of pressure, temperature, distance, or position. 10. The subsea sensor display system of
Claim 1, wherein data from the plural universal subsea displays is provided to the J-box and then to a
wet-mate connector configured to connect to the ROV. 11. The subsea sensor display system of
Claim 1, wherein the display panel and the J-box are provided on a BOP stack. 12. A subsea
sensors display system configured to display data about a blowout preventer (BOP) stack, the subsea
sensors WspAay|ISySteaBmpasing: a display panel having plural universal subsea displays, each
universal subsea display being configured to display a value measured by a sensor attached to the
BOP stack; 1a A-boksdHadenatysaliaplegtsysie the ahdiglae gl dathchdiguaddowqropideerieotrical
power to the display panel and to receive data from the display panel; a battery connected to the
J-box; affBOP) stack, the subsea sensors display systemrisingp
a display panel having plural universal subsealaysp each universal subsea display
being configured to display a value measured lgnaa@ attached to the BOP stack; and
a J-box electrically connected to the display pamel configured to provide electrical
power to the display panel and to receive data fteerdisplay panel,
wherein the electrical power is provided from a poavided on the BOP stack or from a
battery when the pod is not available or from aotnoperated vehicle (ROV) when connected
to the display panel.
2. The subsea sensor display system of Claim thducomprising:
the battery which is configured to be charged leyXbox when the pod is available and
to provide the electrical power to the display pavieen the pod is not available.
3. The subsea sensor display system of Claim lreirhat least one universal subsea
display is configured to provide the electrical mowo sensors of the BOP stack.
4. The subsea sensor display system of Claimrtheflucomprising:
a wet-mate connector attached to the display pameconfigured to connect to the
ROV.

5. The subsea sensor display system of Claim &reiutthe display panel is configured

to become inactive after a predetermined amoutitngf to conserve power.
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plural sensors connected to the display panel,  wherein the electrical power is provided from a pod
provided on the BOP stack or from the battery when the pod is not available or from a remote operated
vehicle (ROV) when connected to the display panel. 13. The system of Claim 12, wherein the
J-box is configured to detect when the pod fails and automatically provide the electrical power from the
battery to the display panel and the sensors. 14. The system of Claim 12, wherein at least one
universal subsea display is configured to provide the electrical power to the sensors of the BOP stack.

15. The systemeofrqiaiinsealdERSH CORHIEY B B o BRIt CRBPRE R RSh P ke tRecdismiayanel
and configured to connect to the ROV. 16. The system of Claim 12, wherein the display panel is
configured te&aseraetitaityenaftait sRipfe@onined amount of time to conserve power.

7. The subsea sensor display system of Claim 6renhéhe display panel is configured
to power up plural sensors when activated and aysph the universal subsea displays values
associated with the sensors.

8. The subsea sensor display system of Claim thducomprising:

the sensors, wherein half of the sensors are ctethéx the pod and half of the sensors
are connected to the display panel.

9. The subsea sensor display system of Claim 8teihthe sensors are configured to
determine at least one of pressure, temperatws®mte, or position.

10. The subsea sensor display system of Claim é&reimdata from the plural universal
subsea displays is provided to the J-box and thenet-mate connector configured to connect
to the ROV.

11. The subsea sensor display system of Claim é&reimthe display panel and the J-box
are provided on a BOP stack.

12. A subsea sensors display system configurdaspday data about a blowout
preventer (BOP) stack, the subsea sensors disgpdégns comprising:

a display panel having plural universal subsealaysp each universal subsea display
being configured to display a value measured lgna@ attached to the BOP stack;

a J-box electrically connected to the display pamel configured to provide electrical
power to the display panel and to receive data fteerdisplay panel;

a battery connected to the J-box; and
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17. The system of Claim 12, wherein the display panel is configured to become active when light is
shined on it. 18. The system of Claim 17, wherein the display panel is configured to power up the
sensors when activated and display on the universal subsea displays values associated with the
sensors. 19. A method for displaying measurements associated with sensors provided on a
blowout preventer (BOP) stack, the method comprising: providing electrical power from a battery
or a remove operated vehicle (ROV) to a J-box when a pod of the BOP stack is not available;

transmitting thepﬁj@(gtggﬂgggg/\(%rfﬁ@aéaqoltpg@@p@a(?iﬁgw,panel; activating the display panel with the
ROV; transmitting the electrical power from the display panel to plural sensors after being activated

by the ROV, reggiirghrgrdingstiican o el igadroons srshihe pliantavdnan ehead disklayivoftbmreading
on universal subsea displays mounted on the display panel.

the battery when the pod is not available or froraraote operated vehicle (ROV) when

connected to the display panel.

13. The system of Claim 12, wherein the J-box ifigored to detect when the pod fails
and automatically provide the electrical power fribra battery to the display panel and the
Sensors.

14. The system of Claim 12, wherein at least oneeusal subsea display is configured
to provide the electrical power to the sensory\efBOP stack.

15. The system of Claim 12, further comprising:

a wet-mate connector attached to the display pameconfigured to connect to the
ROV.

16. The system of Claim 12, wherein the displaygbés configured to become inactive
after a predetermined amount of time to conserveepo

17. The system of Claim 12, wherein the displaygp@configured to become active
when light is shined on it.

18. The system of Claim 17, wherein the displaygp@configured to power up the
sensors when activated and display on the univewtsea displays values associated with the
Sensors.

19. A method for displaying measurements associat#dsensors provided on a

blowout preventer (BOP) stack, the method compgisin
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20. A computer readable medium including computer executable instructions, wherein the instructions,
when executed, implement a method for displaying measurements associated with sensors provided
on a blowout preventer (BOP) stack, the method comprising: providing electrical power from a
battery or a remove operated vehicle (ROV) to a J-box when a pod of the BOP stack is not available;
transmitting the electrical power from the J-box to a display panel; activating the display panel with the
ROV; transmitting the electrical power from the display panel to plural sensors after being activated

by the ROV; re%%‘%ﬂ]@?é@@ﬂ%&'l%ﬂé? e RAGMEICAhedibRtaeandhrnd teplavies thesgading
on universal subsea displays mounted on the display panel.
when a pod of the BOP stack is not available;

transmitting the electrical power from the J-boratdisplay panel,

activating the display panel with the ROV;

transmitting the electrical power from the dispfanel to plural sensors after being
activated by the ROV,

receiving readings from the plural sensors to ibpldy panel; and

displaying the reading on universal subsea dispiaysnted on the display panel.

20. A computer readable medium including computecatable instructions, wherein
the instructions, when executed, implement a metbiodisplaying measurements associated
with sensors provided on a blowout preventer (B&&3k, the method comprising:

providing electrical power from a battery or a remo@perated vehicle (ROV) to a J-box
when a pod of the BOP stack is not available;

transmitting the electrical power from the J-boxatdisplay panel;

activating the display panel with the ROV;

transmitting the electrical power from the dispfanel to plural sensors after being
activated by the ROV,

receiving readings from the plural sensors to ibpldy panel; and

displaying the reading on universal subsea displaggnted on the display panel.
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