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(57) Abstract: To reduce costs and improve efficiency: of one or more operations associated with a hydrocatbon recovery, exploration,
operation or services site, a control system utilizes one or more sensors to obtain real4lnie data associated with one or more pieces of
equipment at one or more sites, utilizes one or more audio-visual devices to provide one or more notifications based, at least in part,
on the real-time data, utilizes one or more control devices to produce one or more commands based, at least in part, on the one or.more
notifications, and utilizes a network, system to provide the one or more commands to one or more pieces, of equipment at the one
or more sites to control the one or more pieces of equipment Farther, a method is presented for collecting real-time data, providing
notifications from an audiovisual device based, at least in part, on the on-site data associated with one or snore pieces of equipment
at one or more sites, generating a command from, a control device, providing the command to one or more pieces of equipment; and
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controlling the one or more on-site equipment based, at least in part, on the command.
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VIRTUAL JOBR COMNTROL

TECHNICAL FIELD

The present disclosure relates genevally 1o acoess 10 yeaourses and sguipment and related
datn at g hvdrocsbien recovery, explorstion, operation, or services envirosment and, more
particadarly, to sceexs and contrel of resources and equipment involved in & bydrocashon
resovery, explovation, opemtion, or services envionment frow a remote location based, gt least

i part, on data associated with the resmpces and equiprment.

BACKOROGUNKD

Knowledgs sxperts it varions fechoologicg] fields are often nesded tomponwily af 3
hyddracarhon recovery, explortion, operation, or sorvices envirewment. Buch experts give advice,
collaborate, and provide sssistance in job design, job sxecution, job safety and goners] problem
sobving. Hivwever, many ditifing stos gre i romote regions, whether on land or offshore, where
it s difffcalt and expensive for a knowledge expart ® be prosent, especially i the koowledge
expert is needed for only a short thwe period or for a small project. Daspite the expense, it is
gengrally necessary for the kuowledge export o be physicslly presest on site besawse the
knowledge expert needs to zes, hear, and intoraet with wesources, squipment, and persannel i
she given hydrocarbon recovery, exploration, operation ov services savivonmment, To date, hands-
ey experfence iy froquently the wmost offective way for o knowledge expert to provide assistance
iy sueht an environtent,

Fyven more, i s nowlodee expert s needed st muliiple sites, the expert need to fravel v
each of the m‘zi*:p e osites, In such cases, the cost of vavel may be high, and delays assovinted
swith the sxpert’s avel may delay oritival on-golng operations untll the expert ardves onslits. &
priti-locstion collaborative approach i needed o socommaoedate the Hmitations on & koowledgs

Ly

expert’s thne and 1o sable the efficiont use of available resources,
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BRIEF DESCRIFTION OF THE DRAWINGS

For g more complete understanding of the posent discloswre and e Ratores and
advantages, refierenve i now made io the following deseription, taken i comjunction with the
aucompany g drawings, o whiche

FIGL T ks a Blogk diagran of gy illpstrative remotfe monitoshog and poudrol systerm,
aceording 1o ong or more aypests o the prosent disclosarg,

FIG. 2 i g How disgram of @ method, sccording to one o more aspeets of the present
diselosore.

While smbodiments of this disclosure have been depicted and deseribad and are defined by

43 ST b

reference tn exevaplary erboditaenty of the disclosuwre, such refbrences di not imply & Kmitation
o the disolasure, and no such Tnitation s to be inforred. The subjent matior disclosed is capable
of considirable modification, alterstion, and equivelents i form snd function, s will oceer @
those skilled dn the pﬁmmm art and having the benefit of this disclosure, The depioted and
Sescribed embodiments of this disclosure are examples only, and nob exhawstive of the scope of

the disclosure,
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DETARLED DESCRIPTION

The present disclosure relates generally to seoess to resourees and squipmont and related

flvx

data al a hyvdvocsebom recovary, sxplorstion, oporstion, or services environment and, more
partioalarly, to sccess and contred of resourcss and squipment lovolved i & hydrocarbon
revovery, explovation, operation, or services envivemnent from 3 remote focation based, #t least

tn prart, on date associatod with the respurees and ﬁquipszmﬂ;

Fnin,

Hustrative embodiments of thy preseat disclosirg deserihed In detail berein, In the
inerest of clavity, not all features of ap aciual implemsotation are deseriled in this sperification.
Bowill, of course, be apprecisted that in the development of any such actual embodiment,

S

ruanerons nplomentationspecifie decialons mudt be made to schieve developers” specific goals,

suehras complisnce Wil systemerelated snd busiessorelated conatraings, which will vary from
one implomentation to another, Morgover, ¥ will be appreciated that such a devslopment effort
might be complox and thwe conswming, but wonld nevertheless be o routine sndertaking fin
these of ondinary skill in the ant havivig the bunefit of the prosent disclosus. Fuvthermode, in no
way should the following examples be read to il or define the seope of the diselosars.
Dinclosed hersin Iy & virtad job contrnl systom otanprising one of more sensors for

collecting dats associated with one or more wellaite squipment; an audiowisaal devies for

g

ecedving the date and generating one or morg notifications based, of feast Iy pavt, onthe datasa
controd device for generating one or nuxe commands based, af Teast Bt pard, on the one or more
notifications, wherelis the ong or more commands alter ong or more operations of the welbsiis
epuipmenst; and 8 network system coupled to the one or more sergors, the one or more welbsiie
eouiipmem, the sudio-visal devige, and the contrad devive.

Baoone o more smbodiments, the audio-visual device pay be an optical devics that is one
o e of woarahle and postable. To one o more embodiwents, the audio-viswal devics wmay
gonorale the one of more notifloations in ot least one of ong of wore sugmented vealiy
snvircnmenss and ong or more of virtual reality covironmsms. In one or more embodinents, the
data colloctesd by the one or move sonsors way forther comprise realthme data, and the andic-

visual device may receive the real-time date and gonerate the oue or more notilioations i real-
fime based, at feast in part, on the real-tims data
fn ong or more embodiments, the vivtual job contrel sestem may further compeiss a

wornputer, whereln the computer may comprise 8 provessor, sid whorein the processor wmay

execHle one of moge nstructions that at least one of prompts the Gre OF MOre senss 10 colient
dats, recsives the data Frow the ong or more sensors, proparss the data for the audio-visual

device, recsives one or sove commands from the vontyal device, and transmits the ane o morg

it
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cosmnands 1o the one or more well-site equipment. In one or more enbodiments, the virhaal job
conirol systeny may further comprive a storage system for doring the data, wherein the storage
system Is coupled o the network systens. In one o wore embodiments, the one or move wall-site
equipment may be in a first location and at least oue of the andio-visual device and the conrol
device may be v a second hncation, |

In one or more smbodiments, the e or more wellsite cquipment may Comprise

genenting wellsite eguipment, and wherein the data collected by the one or sensors may

con

comprise one or mors of one oF more coment properties, ong or move starry properties, and oue
or wore performance dicators. In one of more cmbodiments, the one or more welbsite
equipment may comprise one or move of one or more soipators and one o wowe valves, wherein

t feast one of the one or more actuators and the oue or more valves are associated with one or
miove cementing operations,

Disclosed herein i & method for controlling wellsite squipment comprising collesting
duta assuclated with oo or more well-site equipmend; providing one or more potifications using
an audio-visual devies based, at loast in part, on the daty; generating a covunand using a control
device hgsed, at least in parl, on the ong or move notifications; and controlling the one or more
will-site cquipment based, ot least in part, ox the commmand,

In ong or move embodimenss, the ong or meve well site squipment may be o g first
Iocation and at least one of the sadio-visual device and the comrol dovice may be in 8 second
Jocation, Ta ome or wore embodiments, colleeting the data may farther comprise using one of
ot sersors, In one or move smbodiments, contrailing the ons or more well-site squipment may
further comprise ranunitting the covomand to the ons o more well-site sipsipment vis one or
more of @ local area nevwork and s wide srea vetwork,

In one oy move embodiments, the one or more notfications may comprise at jeast one of
one or more awdio notifications, one or more visual notifleations, and one or more haptic
notifications. In one or more embodiments, the one or more notifications may comprise at lesst

one of one or mors alarms, one or MOrg warnings, one of v videos, one or more docursents,
ofe Of ore maintenance information, one or more dizgvostios, and one o mwwe help guides, In
one of more embodiments, providing the one or mors wolifleations may further comywise
displaying the data in ot least one of one or more augmented reglity envivonments and one or
more of virtusl realily environments. In oue or more embodiments, the data associated with one

or more well siie equipment may be read-time data.

yon,

Disclosed herein s 2 wethod for comrolling well-siie equipment comprising collesting

&

data associated with one or more well-site equipment; providing one ot more notifications using

g
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an awdio-visual device hased, at least in pard, on the data and based, at koast in pat, o at least
cug of one or mure configuration setiings and one or mors access condrols; genersting @
command asing 8 contrel device basad, wt least i part, on the one or more notitications; and
cmm‘ts,‘i?ing the one or mons wellsite equipment based, ot feast tn part, vn the compiand,

In one or more embadiments, the method may forther comprise stoving the data i a datg

»a

repository, Ih one o wore smbodiments, the method may Rrther comprise bansmitting e
coramand fo the one or inore wellsite couipseat via one o more of ® foval sres nebwark and »
widde avea nevwark.

To reduce expenses assoviated with an expent’s (for examply, sn mxpert Intermoediany}
teavel to work sHiss i byvdrocarbon reopvery, exploration, eperation, of services envivoumients,
systems and methods for virtoal presence and eugagement with resonrces, vquipment, and
personnel are diselosed. An expert itermediary may be a person, 8 provessing system such g an

information hendling systeny, a vobot, & mechanical system, ov any other persen or device that

operates 1o perfove one or more necessary fanctiony or operations required by the hydrocarbon

b

secovery,  oxplovation, operalicsy, or  services  enviroranont Sg}aciﬁma}i_y, the  diselosed

smbodiments are directed to systems and mothods Sy onabling knowledge experts to be virtually

B

wesent and engaged 8t g remote location at an interactive level thet nvals belng physically

W

f")
i"}
=

3

ISE

pns

present. The disclosed embodinents are frther divscted to systenyy and mwethods for allowing
remote data colloction, monitoring, Job destgn, snd opergtinn 1o be exensted from one o wmore

remote operation ventars, Such wethods may wse various local mnd remotely-enabled element

f/:

3

for data sequisition, data vompmnicstions and shaving, data display and provision, job
moniioring and control, teleconfirencing, wnd syston neaitoring and conveh
While oue or more methody and systems way elode ceortaln oxisting technologies,

inchading without Hmitation teleconforencing, ve video snd audio streaming, data sharing, and

o

remote network acoses, a wohesive and infegraied combivation of these technologies for use g

~

hydrocarbon recovery, exploration, operation, or servines enviropment does not exist, Fusther,

o~

existing technologies fall short of offeriug control of well-slte equipment nyiog & virtsasl o

~

augmented reality device from a remute focstion. Disclosed heoreln are methods and systems

&

providing & system that alfows the operator fo control equipanent i ¢ virtugl or sugmented reality

¢

manner by communicating directly with a contol system 0 acquire real-time dats ag well as
being able to fssue contrel commands genevated by physioal gestures or aceessory devices, such
as 8 monse or controller, Such methods and systems may be ;}rwi:}ﬂ:{i 1o operators (o ensble both
areaiie and remote sooess and control

Specifically, the present disclosure discusses an intograted combdnation of fechusdogies

X
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ensbling sxpert-driven remole ajte aasistance for delivering high quality well servies
hydrocarbon recovery, explovation, operation, (v services envisaunent sthat may be i one or
o remofe land locations and romote offshore locations, The technology of the vistual job

&

control aystem disclosed hereln may conprise andio-visual devices capable of displaying one o
more virtual restity (VR eavironmenty and one of more angnsented reality (AR) envivouments
using Hve network connections v provide seoess 1o on-sife data, rexourcss, snd copupmient.
Aundio-visual devices may also provide aotifications as one or more of ooe of mow sudin and
one or more heptic or vibrational cugs. Such terdwology also may iclude sensors disteibuted
through the work-site Em:}‘ading without liitation semsors sssociated with ong or more
eqwipment, body cameras, area cameras, body microphones, and avea puicrophones thyt may

Yy

provide on-xite data including without limitation Hve video and sudio to resowrces and users one
s off-site. Soch technolpgy may further include notworked automation and conirol equipment
with the capachty to recelve snd fransmit Bve 1ob dada ore and off-sHie, Such technology also may
nchide remote operation ceters and collaboration sofbware fo allow remote experts access {o the
previcusty mentioned technology i real-thne to snabls remote controd of on-site equipment and
resourons during job exceution
Remote and virtuad control of fosources snd eguiptusnt used i hydrocarbon vetovsry,
exploration, operation, ov services may provide  variety of benefits, The preseat disclosure
erables an npsvaior, who nlay be physieally focdted offtsiie, w wooltor and contied resources
and eguipment &t a sile Won hedeocarbon recovary, oxplovsion, operation or services

¥

savirnsment. Accordingly, remotely-controlled sguipment, and supporting systoms, may suable

rig optimizations and cuost savings Including without Bmitation redustion o elimiation of

&2

squipment required for on-site monitoring and control, An sugmentad reality systom us disclose

s

bereln nway, for example, enably ramoval of a physical control stand, freeing vig space for

adiitioned equipment for improved opevations and cHminating costs associated with adding and

praintaingeg the physical control stand.

o

Stratlarly, cortain safety squipwent typicslly reguired for onssite operator salety may be

<

ghindnated. For example, high pressure pumping typioally requires an operator, af stane personal
E ¥ N - K X

risk, to Be presest on a skid o monitor and control the Kigh pressure pumping job. The preseat

disclosure ennblos removal of and cost savings sssociated with soesite ssfoly equiprent where

v

v venitor and control sqeipment frov offsite.

an GEeTRior MAay ronuH:
Remetely controlled oquipment may further improve safety and efficiency bocause an
experienzed operator may control equipmont without toavel o & workesite. For exampls,

ondrations st 3 work site may require Bewed petsonns] on-site IF knowiedae oxperds can romataly
S & 3

&
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monitor and control yesources and equipment, thus Hoiting the number of personned exposed (o
risks on-stie. Additionally, an exporisnced operator or subdect watier expert need aot waste thae
and expense to travel 1o 8 work site when the experienced operator can joust as sasily ieract with
on-sie squipment from a remoie location,

Further, an operation Involving hydroearbon recovary, exploration, operation, or serviges
yeay ergoy vet additional benefits by co-locating two or miore users, for example, two o mare
subject matter experts, at an offsite location, A wser may comprise 8 person o individual, 8
sublect mattor expert, sh nporator, personned, @ systern, any ofher type of user, (md any

conthination therend. Co-located expert persnnnel may benefit froan interaction with one ancther
while simultancously providing expertise to operators on~sitg, moniioring and allocating wie of
on-site resoureey, and controlfing on-site equipment frowm a romote cation. For example, a wse
remoiely diagnosing an on-site ssue while co-located with cne or more posrs may collaborate
with said peers o more quickly identify g solution fo the on-site tssue. Additionally, a data
sollection, storage, and analysis syslem may be co-lxvated with ong or more sulject eriter
saperts 1o opthoize receipt, storage, and anslysiy of data from one or more work sites and
thereby improve trouhleshooting, optioiaation, squiprent and resourcs nse, avd maintenanee of
romote equipment. Such a systom may further provide for improved industrial internet of things
atilization and covvsunication betwsen various users ncloding without Himitation different types

v

of users, for sxample, subject matier experta and other personael or operatoss.

FIG, 1 i a block diagram of an Hlustrative romote monitoring and control system 106,
according o ove or raore embodiments, Svetens 100 may comprise one or more work sites 138
and ong Or oore veptole sHes 160 where sach of the one or move work ates 138 and euch of the
OHS OF IO remole sites 160 may be conummicatively coupled together by a network. A work
sit 130 may comprise one o more control computers 102, one or more sensors 1, ong or e
local resources 106, and one or move pieces of on-site squipment 108, A romote sile 160 may
comnprise one or more interfhce computers 133, one or move audio-visual devices 124, and one or
mwore sontrol devices 126, The system may further comprise ong o move general resouvees 116,
Adthough the svetemy 100 yoay be deploved i any spitable context, this disclosore desoribes the
system o the contest of an off and gag corporation. The systom 100 s not hdted o these
axamplas.

Owe or more interface compers 122 at a remote dte 160 may by coupled to ong or muwe
andio-visusl devices 134 snd one or more contrel devices 128, In one or more sebodiments, an
mderface computer 122 may provide dats Frovn oune or wore worlt sites 130 o an audio-visual

-

device 124 used by a user and may rovstve commands from a control device 136 used by the



Hre

bk
e

WO 2019/236129 PCT/US2018/062729

wser fo control equipment at one or more work sties 150, Awdio-visnal devices 124 may provide

a varlety of data and information Including without lnutstion histovical data, well logs,
geographics! data, and geophysical data. Specifically, sudio-visual devices 124 may provide dats
whated to ane or wore of volomes, lovels, weights, fomperatores, pressuares, safes, densities,
speads, positions, torques, viscosities, condnetivitins, pH levels, valve positions, engine and
motor information, and other data avscelated with swy one or more systems, squipment, and
devices at the hedrocarbon recovery, sxploration, operstion or sgrvives environment. Dats may
he provided in a vaviety of formats including without tioHation communications, alsrms,
warpings, videos, docwnents, maintenance information, dingnaostics, and belp guides, In one o
more embodiments, data provided may be realtime data,

I one or more embodiments, the andiowiseal devics 134 may comprise rugoenied or

virtual reslily devices that may be worn on a human head in a manoer similey o eyeglasses.
Aupmented reality may be a tive view of a physical, reab-workd envivenment whose elements are
angroented by computer-generated sexsory foput, such as sound, video, graphics, or global
positioning systern (GPS) data, In contrast, virual reality may be a completely fabricated

environment comprising computer-generated sensory fnputs invluding without Hmitation sound,
video, graphie, and haptic or vibrational inputs. Doages in an AR or VR environment may
corraspond 1o data Fowm one or more pieces of equipment, oug or wore of video and & wile from
monitoring devices at a work alte 130, and any other sultable source.

As noted above, data provided by sudio-visnal devices 134 may be presented in an AR
envivomment or VR environment. Because AR devices provide a composite view of the resl
world with superimpossd compstse-gensreted graphies, AR applications may be suifed to
applications in which an operator may wove and Interact with Bis or her environment. In
covitrast, because VR applications Hmit a wser’s view 1o & compater-generated simulation, VR
applications may be suited to ap environment in which a user is tn a stationary position,

A remote user may, based op the information provided by audic-visual devices 124 and
possibly with the nse of 3 vontrol device, wonitor and contrel work site resouross and eguipment,
moevide information to wonk aite personnel, and communicate with other electronic devices via
network 112, Data provided 10 & sser may vary based, at least in pwt, on one o mme
configuration setftings and ong or more access controls, For example, & configur wion seHing ma
enable a wser 1o display costain daty and hide other nformation. T another example, access
controls may enable certain users 1o access on-site dats while prevesting other users from
arcexsing on-site data,

While andieevisual devices 124 are ustrated, the present disclosure contenplales any
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wemrable or portable device that may be wsed o receive notificaltions, including syvewear,
helmets, implaniable devices, wristbands, and smartwatches. All such wearable devices may
have soms or all of the atirfbutes asoribed 1o the syveweasr devices herein, and may at & minkmum
¥

have the atteibutes pecessary to perform the actions desoribed herein. Al such wearable devives

et

are contemplated snd Included within the scope of the tsclosure. Audio-visual devices 124 say
further compriss conmmanication features enabling communication brtwesn two or nuwe aadio~
visual devices 124, or betwien dng or more andiowvisual devices 124 and other communication

Audio~visal devices 124 may be acrompanted by or otherwise sesovinted with one or
ssre contral dovices 1260 Control device 126 may be iotegrated with the sudivevisual
devices 124 or may b separate device, Control device 126 rany enable & uwser to interaat with
data provided on andiowviaml devices 124 and enalde conmand gensration via one or mare
gestures, mitions, button presses, selections, and voice conusandy.

Awirk stte 15T muy comprise one oF more er-site espipment 108, Onesite equipment may
e reaponsive fo commands gensrated by control devive 126, In one or more simbodinents, on-

site equipment 108 may be goupled fo contrel computer 102 and control computer 102 may be
coupled fs nebwork 112, Control sompater 12 may rective conumands and interpret or modify
coramands to provide instroctions o su-slte equipment 183 10 control on-site cquipment. In tie
o pwnes embodinents, ovestie eguipment 1S may be network-enablad and coupled divestly Yo
work 112 (not shown), soch that onesite equipnent 1838 direcﬁy receives and interprels
conmmands from control device 126, The reeposivensas of on~site squipnient & communds fron
contred device 126 s not Hntied 1o these examples.

Aowork slte 130 may further comprise looa! resources 106 that may be coupled to courol
covaputer 102, Resources way be local resources 106 when located at a work site 130, way be
losated offtsite (shown as resowress 118 8 FIG, 1) and may be ramote resourcss when located at
# ronwde site 160 (not shown). Rescupoes 106 may comprise & storage systeyn such that the
control conmputer 102 8 & windk site 150, or sp interfce conypnter 122 st s rerote site 160, may

S

stove stle fnformation. As shown fn FiGo L the remole monitoring aud control syston may

o

further comprise mubiiple resowrces. Resowrces 116 and local resources 106 may comptise any

v
>

andd all data, Informution, squipment, and systems that facilitate operations al one OF more ool

sHes 160 and one or more work sites 130, Resourees 116 and local resourcss 106 may be stored

5

on variots fypes of stomage (For cxample, servers nob apeoifically shown) and may inehude

,ﬂ

without Huitation wellbore dat, deilling Ings, well Togs, geologival data, geophystcal data,
&

histovical data of all kinds, equipment daty, datsbases, softwary spplivations, winkflows,

9
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corporate policies and procedures, personmel data and divectories, specific persons, and other
information. Resources may be stored at ¢ particnlar siie or disiributed across various locations
for redundancy, availability, and any other purpose,

A work site 150 may further comprise oue OF more On-sife Sonss 104, In one or more

ermbodiments, sensors 104 may be configored to continaously monior and provide dats to
¥

conirol compater 162 and loval storage in local resturces 106, fn one or more embodiments,
ontrol compuier 162 may periodically poll on-site sensors 1M for current dals. Onesite data
say Tnchade without lmitation volumes, levels, weights, lemperatures, prossares, rates, densities,
speeds, positions, towpes, viscosities, conductivities, pH levels, valvs posi’;i&ns, snging and
motor information, and other daiz associated with any one or more systems, equipment, and
devices af the hydrocarbon recovery, exploration, operation or services savironment. Datg may
be provided to one or more devices inclading without Hmitation storage, such as Jocal storage
and remote storage, one or move coptrol computers 102, snd one or move inleriface
covoputers 122 at o remote site 160, An interface congniter 122 may provide this dats to ome or
e audio~visual devices 124 for provision to g wser or operater and to enable the user or
operstor to respond hased, ab least i pard, on the data provided by the one or more sensors 14,
Fa one o more embodinents, dats from one or more sensors 104 may bo realtime data, In one
or more embodiments, 3 sensor 1M may be associated with a particular plece of equipment 108,
For example, an on-site sensor 104 associated with a concrele DPETRHON MAY SETSE ONC OF MOV
slurry properties and provide the shurry woperty data o a conwrol computer 102 fiw one or mowe
of storage and distribution via network 112,

In one or more enthodiments, onesite squipment 108 may comprise comenting squipment.
Cementing equipinent may comprise ORe OF MOre comenters, One oF MOre aenyators, and oue or
e valves, One or moore sensors 104 associated with the comenting equipment may collect data
refated 1o one o more cevoenting properties, one or move slurry properties, and one or more
performance indicators, Performance indicators may comprise at feast densities and rates for
comparison of planved versus sctual erroy bands for the densities and rates. Sensors 104 may
further collest performance data regarding opuration of one or ouwe vabves, including whether
the one or meve valves operates within a specific ime rangs.

o one or more embodiments, on-site egaipment 108 may comprise 8 device, such a5 a
Progranmmable Logic Controller (PLC), for contrad of the equipment 108, A PLO may be
coupled to one or more on-sHe resomrces or pleees of squipment 108 snd may be configured 0
Wterpret commands  {for example, from a coutrel deviee) to manpipulate said onesite

resources 106 and  equipment 108, For oxwwople, commands may  adjust resoume and

_—
oo
Frm
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enuipment 108 seitings chading without Timitation valve positions, pump speeds, and engine
and footor speeds, In one or mewe smbodiments, & PLY or similar squipment may be condigered
i handie complex controd alpiwithns, For example, a PLO may be configured o handle

slgorithms for yixing and pumping seevices sucl as those found i comenting operafions tn the
ot and gas izisziusiry.

Remote sites 180 mmd work shiss 150 migy be communicatively couplad o g netwark 112,
Wetwork 112 may be any sultslle conputer neteork that engbles raultiple conputivg devices 1w
conmmaticate with each other. Network 112 may compriss, without linsitation, the Inlemel, 8
virtual private network, o local sres network, 3 wids wes netwiork, and any other such refwork or
combination of nebworks., Wetwark 112 may be a public nebtwork or o private/restricted sebwork
and may comprise § primary and secondacy netwerk that need oot be the saree type of network,
Pusther, sach remote site 160 anst each work site 130 may comprise one or move networks whish
wmay be coupled fogether o form 8 larger nepwsrk. For exsople, @ remote stte 160 may comprise
a secondary network, such as a wirslesy nefwork, that way Be conwmunicatively coupled © »
comparty ntranet that i in men coupled to the heternet which s fn turs conpled o 8 witeless
nebwork at 4 reroote site 160, In one or more endrodiments, s work stte 150 rmay by accessible for
nepwork commandeation at g single wldress (or axample, an I address) In oo or more
erbodiments, # single 1P address may soable simplified data collection or command addressing,

Metwork 112 wway comprise any network fopology, incloding without Bodtation wired and
wireless sohutions, direct snd Indirect coupling between nodey, Ioeal area networks {LANS), wide
area networks {WANG), snd low povey WANs (LPWANS), Wirskas comnonication methods
may Include without Umitation wireless petworks, nftared  commonivation,  wicrowave

conwnupication, vadio, and sarelte transmission. Additionally, wirless communication way

I

cocuwr through various data compuadeation specifications including without Haditstion WP

Blustooth, lmg-lenn evelution (UTE) Workdwide Interopesbility for Mivrowave  Acuess

{Widax), and Zigbee. Such voupling may cctur also through wired conwaunicalion madia

=

meluding without Hoitation controler area network {4

b

AN} buses, couaxial cable, fiber optic
cably, and twisted palr cebde. Communivation betwoen devices may ooour usiag o8 OF mowe
gommatoation protocols jooluding withouwt Hmitation Open Flatform Compnications Usified
Archiecture (OPC AL, 2-Wave, and user dats protocol (UDF) and transmission condrol
wrotosed {TOPF) sockets, Cortain standaads, spovifications, protocols, and architectures may be

ustabde for defining realabus data communication within the revue monitoring and control
syatem fnoloding without Hdlation Ethernst for Control Autonation Technology {(HiherUAT),

FiborNoV TR, Process Pield Net (PROFINET), Biwmet Powerdink, Sewos L CO-Link, and

H
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Modbus.

Onesite equipment 108 may include any and all equipweent—whether physteal {(for

AR

example, dridling equipment, wireline tooly, omployse computers, gauges, meters, valves) or

virtaal {for example, software spplicationsy—that may foiliate pperetions at & work site 158,
that fmay be enabled for ressote control using one or more of ap interface compoter 1322, an

andio-visual devics 124, a contiol device 126, and & control computer 12, In one or more

embodiments, onesite equipment 10§ may provids on-site data or miay be equippsd with one nr
mofs sensors 104 o defect snd provide on-site data,

in pfic or inore embodiments, the remote monitaring and contrad system 100 may comprise
g controdfer 118, In one or more exemplary ewbodiments, conteodler 118 may be configuesd for
sesurity purposes, For gxample, oontroller 118 may ol or divedt data How belwesn work
sites 154, vesourves 116, and romole siies 160, fn ong or nwre smbodhments, controller VI8 may
snable information processing, such as on-site duls procesaing or connpand implementation. For
exgmply, controdhr 1IR may direst data 1o an operstor wearing an apdio-visual devics 134 1o
provide & aotification reganding & particular wesourse st g work site 150 in an wasale st

Likewise, confroller 118 may provide Instructions from resowves 16 1o the opentor .§ns:-1mi§mg

instructions regarding disabling the resouree 1o avold sn accident. In rexponse, the operatiyr pay

(=

provide a command (for example, asing a contred devive 136) hased, ab least in part, on the
waafe condition, Uontrol computer 102, In tun, may direct the comusand & resourees oF
egpuipment 1o shut off the rosonres It gn vosafe state. Ag one of ordinary skill will understand,
suftware may be designed to onable the contratier 118 1o get appropriately within the context of
the avstem U and the particuday hydrovarbon recovsny, sxplorstion, oporstion, of smvises

environnient,

1

FICe 2 is a fow dingram of a method, sccording 0 one or waore aspects of the pressit
disclosure, The method begins by collecting on-site dina {stop 202} As noted hersin, on-site data
may b eollected asingone or more sensors 184 and may be provided by on-aite equipment 108,
C-sie dats may be collested and may optionally be storsd i one or more slorage systans,
including without Bmitation local stovage and romote stowgge. Oresite dats may be provided {o
one oF move gedivevisos] devices for cormmunication o an operator (step 284} A pontrd
device 126 may revetve a coramand Frove & control device 136 used by an operator (step 206}
The command may b sent o one of more plsces of squipment {stop 208} and the conwnand may
he ased 1o control squipment on-sile (step 210% I one o wowe embodiments, & network 112
may faclliaie compumication of cu-aite date and tranvaission of conunands {0 eguipment

As desoribed horely, inigrfice computers 132, control computers 102, and controller HIS

i
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{generally, computers) way comprise any suitable machine or nobwink of machines capable of
copsnunicating with olher network sguipped devivey inchuding without Hmitation onesite
aquipraent, andio-visual devices, control devices, nebwark devices, stovage devices, and other

I3

resourcss and deviges, Computors may comprise 8 processor of comiral processing wnit

rred for executing dneclions, program ndfructions, process data, or any combination

2

therend, The processor may be configwed to interpeel snd execele program instuctions,
software, or othier data reivioved and stored i momory, Sclading without Hmilation read-only
memory (R }\"‘}? rangdom abossy memory SBAM), solid state memory, o disiebased momeny,

Maodiftcations, additions, or omissions may be made o computers withowt deparng from
the scope of the present disclosure. Any suttable configuraions of compotients may be wsed. Fox
example, components of compnters may be implomentad oither ss physieal or logiesl
covpponents. Furfhermorg, s one or more enshodinenty, functionallty associatad with computess
may be mplomented n speckal purpose civeuits ov components. In ong or wore embodiments,
functionality associated with components of computers may be implemented In condigursble
generad-parpose chrenit or componenty, suchas vonflped computer prograw istructions.

i any embodiment, comyniters may nclade & non-ransitory computer readable medium

that storss ong o more ndtryctions where the one or o instrgotions when executed cause the

o,

yor

processor o perform certain actions. As used heveln, @ comypuitey may inchuds any instrementality

a

or appregaty of lnstrumentalities apemble w0 compute, classify, process, tansmil, recsive,

o

retrigve; ovighate, wwitch, store, display, manifest, detect, retord, reproduce, handle, or utilize

3
11

any fovm of nfovmation, htelligence, of data for business, sclentilie, Control, ov othar purposes.

Therefore, the prosont discloswre v well adapied 1o attain the ends and advantages
mentioned ax well ay those that ars inherent therein, The particular embodiments diselosed above
are iHastrative only, ay the present discloswrs may be mndified snd pactived in diffirent byt
eguivalent manners appacent io those skilled i the at baving the beoedit of the teachings hersin,
Tt should by undorstood that varfous changes, subsiitutions and slicrations can be wade borgin

withowt departing from the spivit and scope of the disclostrs as dedined by the claims,
Farhermore, no Hmitslions are infended o the Jetalls of constraction or design herein shown,

3

other than as deseribed i the claims belovwe, It i thevefore evident thit the partioular Husteative

o

embodiments disclosed shove may be altered or modified and all spod variations are considered

v o

within the scope and spirit of the present disclosore, &lso, the terms fw the claims have thely

3

plain, ordinary meaning unless otherwise sxplicitly and clearly defined by the pateniee. The
indefinite artfcles g% or "an as used i the olatns, are each difined herein o muan 08¢ O moRe

than one of the elewment that 1 bavoduces.
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WHAT IS CLAIMED IS

i & virtual job controd systam comprising:
one oF mews seusory for oollonting date sssochued with owe oF more welbsile

Sgimnent;

an andievisual device for receiving the data and gooerating ong of mioee

578

notifications based, st kogst in purt, on the dwas
contred devios for geneating ong or nuwe commends based, at least in part, on
the ane or more notifications,

whereln the one or move conunands alter one or more operatinns of the

wed] site squipment; and
A network system voupled to the one or more sensors, the one or more well site

eguipment, the artio-visl dovice, and the centnl devioe.

2. The system of olalm 1, whersin the andic-visual device is g optival devics that §s ong oy
nigre of wasrabde and portable.

O N The systewm of claim 2, whereln the audid-visual device genersies the one or wmore
notifications i al least one of one o mors angwentad really envivnents and one or
nove of virtugl reality envirmpnenis.

4, The systin of cleim 1, whereln the dats enllecied by the ove or wore sensors Ruther
cosnprises real-thme data, and

28 wherein the sudiowisual device recotves the realtime data and generates the ong
ov e notibicaiions by reabtine based, at leastin part, oo the real-time data,

3. The system of olaim 1, further comprising 8 compuier,

Nt ¥
whereln the compuior conyprises g provessor, and

whorein the FoCessor ¢xeciies OhRe DF more nstructions that st least one of

2
4 A

prompts the one of more sersors fo collect the daty, receives the data frony the ong oy
more sensors, propares the date fr the audio~visnal dovice, reveives the one o morg
commands from the coutrel dovive, and iransmits the one ov mors commands © the ons

ar more well site egpipment,
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The systent of claim 1, further comrising a storage systen for stosing the dats, whersin

the storage syt s poupded to the netwaork syste.

The system of clains 1, whereln the one Or mose well site equippient 15 in & first location

v

aved at least one of the sudis-visual device and the control device Is iy u sevond location.

The system of oladm 1 whereln the one or more well sile squipment comprisey (ne of
move comenting cotipime, and

whersin the date colteted by the one or sonsors cernprises one Or more of one or
wrore consant properties, ong or more slurry propevtiey, and one or more performance

indicators,

The systewy of clalm &, wherein the one or more cementing s@upment COMPRISEs One ot

more of one oramore sotuators ad ong or Mo valves,

A wethod for controlling well site equiptment comprising:

collpating data aasociaied with ong or more well site equipment;

woviding one or more netifications nxing an sudin-visual device based, af keast in
part, on the daty

senerating o conmnand using w control deviee based, at least in past, on the ose or
move nonfivations; snd

comtralling the ong or more well shie equipment based, 86 lsast i part, on the

et

The method of claim 1, whereln the one or move well site couipment 1§10 a first Jocation

sl least one of e audioevisua! device and the coutrol devies Is- i asecond focation.

The swethod of claim 190, whersin collecting the data further comprises ushig one o wore

SONSOES,

e

The method of claim 10, whereln controliing the one o nrowe well site squipmant firther
comnprises famsmiliing the command 1 the vee or spore well sife equipnent via one o

more of s local area network and a wide areg netwark.
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ol slaim 18, wherein the one oy more notiffostions comprise at keast one of

foc)

14, The mtho
ong or more audio notificationy, one o miwe visual nctilications, and one oy more haplic

notifeations.

15, The mothod of claim 10, whereln the ong or nuwe notifications comprises b least one of

b one oF wore alarms, GNg OF MOre Warningy, one or more vhleos, ois o more dochments,
one or more meintepange mfvrmation, one or e disgaestics, sud one or wore help
wuides,

16, The mithod of olsitn 1, whereln providing the one oo more notifications Buthe
comprises dinplayving the data in at Jeadt ene of one or more a.ugmeme:fd rﬁaiity
1 environments and one or more of virtital readity environwoenis.
17 The meihod of clahm 10, whersin the date assooiisd with one or more well sie
expripment s roai-tinee dads,
1. A method for controiling well sile syuiproent comprising:
collscting duts sasociated with ong or s well site equipmeang
i3 providing one or meovs notifications using an andic-visual device based, st lesst in
part, on the diate sud based, at least in part, on af legst one of one or more copligustion
settings and one or More aceess couiroly;
genersiing & cornmand using a control device haged, at least in part, on the ongoor
more potifications; and
24 controliing the one or more well site equipmoent hased, ab leust i port, on the

cotrunmd,
190 The wethod of claim 18, farther comprising stoving the data in a dats mpository.

£, Th mothod of slaim 1§, further comprising irse the conunand to the one or mors

# :v
V.
o
&
'
i
pac?
=l
=,
=
foacd
o
oot

{4109
=
ok

¥ oy

wall site aguipment via oue or move of & Jocal asse network and aowide avee sebwork.

6
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