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ABSTRACT 

A system for communicating information betWeen a rig 
location and a computer network. The system includes the 
computer network disposed on a location remote from the 
rig location and a computer disposed on the rig location, 
Wherein the computer is communicably linked to the com 
puter netWork through a communication link. 

‘a’. 
I 

/ 

2 



Patent Application Publication Jul. 28, 2005 Sheet 1 0f 5 US 2005/0161260 A1 

r .QE 

on F/\ 

_| | l | | II 

_ IIAII! _ 

_ wmowzmw 
mt 

» 

MWSQEOO MIEEEOQ 
v 09. 

om? 

mwPDaEOO 

o2 

wow 

o: co? 

poor 

moor 

mm Fl 

@ 

mm? NEPDQEOO mmFZwO 02422200 
v ow? 



Patent Application Publication Jul. 28, 2005 Sheet 2 0f 5 US 2005/0161260 A1 



Patent Application Publication Jul. 28, 2005 Sheet 3 0f 5 US 2005/0161260 A1 

[/- 300 

I START I 

II 

SEND SIGNAL TO COMMAND CENTER A 310 
TO REQUEST INFORMATION FROM 

COMMAND CENTER 

II 

RECEIVE INFORMATION FROM A 320 

COMMAND CENTER 

II 

DISPLAY INFORMATION THROUGH A 330 
PORTABLE DISPLAY 

END 

FIG. 3 



Patent Application Publication 

DEPTH 

3000' 

3100' 

3200' 

3300' 

3400' 

3500' 

3600' 

3700' 

3800' 

3900' 

4000' ' 

Jul. 28, 2005 Sheet 4 0f 5 

PRESSURE 

US 2005/0161260 A1 

[/- 400 

1500 PSI 

FIG. 4 



@ 

Patent Application Publication Jul. 28, 2005 Sheet 5 0f 5 US 2005/0161260 A1 

500 
H6 5 ( START ) f 

RECEIVE BOTTOMHOLE PRESSURE FOR FIRST DEPTH A510 

COMPARE BOTTOMHOLE PRESSURE WITH PORE A 520 
PRESSURE FOR FIST DEPTH 

DISPLAY A BAR REPRESENTING THE DIFFERENCE /\ 530 
BETWEEN BOTTOMHOLE PRESSURE AND PORE 

PRESSURE FOR FIRST DEPTH 

540 
YES NEXT 

DEPTH ? 

FIG. 6 (START) F600 

_ GENERATE DISPLAY ILLUSTRATING PRESSURE A 610 

DIFFERENCE BETWEEN BOTTOMHOLE PRESSURE OF 
WELLBORE AND PORE PRESSURE OF FORMATIONS 

SURROUNDING WELLBORE 

REVIEW DISPLAY A 620 

IDENTIFY TREND ON DISPLAY A 630 

GENERATE INSTRUCTIONS BASED ON TREND /\ 640 



US 2005/0161260 A1 

SYSTEM FOR COMMUNICATING INFORMATION 
BETWEEN A RIG LOCATION AND A CPMPUTER 
NETWORK AND METHODS USING THE SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims bene?t of US. patent appli 
cation Ser. No. 09/668,785 (Attorney Docket No. WEAT/ 
0042), ?led Sep. 22, 2000, entitled METHODS AND APPA 
RATUS FOR INTERACTIVE COMMUNICATION WITH 
SERVICE AND SUPPORT PERSONS and US. patent 
application Ser. No. 10/936,438 (Attorney Docket No. 
WEAT/0291P1), ?led Sep. 8, 2004, entitled METHOD 
AND APPARATUS FOR CONTROLLING WELLBORE 
EQUIPMENT. Each of the aforementioned related patent 
applications is herein incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] Embodiments of the present invention generally 
relate to a communication system, and more particularly, to 
a communication system betWeen rig locations and the 
command center. 

[0004] 2. Description of the Related Art 

[0005] Complex industrial equipment can generally be 
found at Wellsites, platforms, nuclear and fossil fuel poWer 
generating plants, oil re?neries, petroleum and chemical 
processing plants, and manufacturing facilities. Because 
pro?ts associated With such complex systems may run into 
the millions of dollars per day, the pressure to keep the 
systems operating continuously and efficiently is often 
immense. As a consequence, specialiZed service personnel 
are immediately dispatched When malfunctions or failures 
occur Within the equipment, particularly When such mal 
function or failure has sloWed or shut doWn a major or 
important part of an overall operation. Further, many of 
these complex industrial equipment typically require peri 
odic inspection, maintenance, and troubleshooting by ser 
vice personnel. 

[0006] Due to the complexity of the equipment involved, 
hoWever, many service personnel often face technical prob 
lems in performing the tasks at hand. Accordingly, support 
personnel at the command center, such as engineers, tech 
nicians, specialists, and consultants, are often called upon to 
interact With the service personnel on the rig location. Such 
intervention often requires the support personnel to travel to 
the rig location, While the service personnel Waits at the rig 
location until the support personnel arrives, Which creates 
unnecessary delay in the repair or maintenance of the 
equipment. 
[0007] Therefore, a need exists in the art for a method and 
system for communicating information betWeen the com 
mand center and a rig location that improves the mainte 
nance, repair and operation of equipment on the rig location. 

SUMMARY OF THE INVENTION 

[0008] One or more embodiments of the invention are 
directed to a system for communicating information 
betWeen a rig location and a computer netWork. The system 
includes the computer netWork disposed on a location 
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remote from the rig location and a computer disposed on the 
rig location, Wherein the computer is communicably linked 
to the computer netWork through a communication link. 

[0009] One or more embodiments of the invention are also 
directed to a method for communicating information 
betWeen a rig location and a computer netWork disposed on 
a location remote from the rig location. The method includes 
sending a signal to a computer Within the computer netWork 
to request information, receiving the information from the 
computer Within the computer netWork, and displaying the 
information at the rig location. 

[0010] One or more embodiments of the invention are also 
directed to a method for displaying a graph indicating 
pressure difference betWeen bottomhole pressure of a Well 
bore and formation pressure surrounding the Wellbore. The 
method includes: receiving a bottomhole pressure inside the 
Wellbore at a predetermined depth, comparing the bottom 
hole pressure With a formation pressure surrounding the 
Wellbore at the predetermined depth, and displaying a 
graphical element indicating a pressure difference betWeen 
the bottomhole pressure and the formation pressure. 

[0011] One or more embodiments of the invention are also 
directed to a display for generating a graphical user inter 
face. The display includes one or more graphical elements. 
Each graphical element indicates a pressure difference 
betWeen a bottomhole pressure of a Wellbore at a predeter 
mined depth and a formation pressure surrounding the 
Wellbore. At least one of the graphical elements represents 
at least one of an underbalanced condition, a balanced 
condition and an overbalanced condition. 

[0012] One or more embodiments of the invention are also 
directed to a method for controlling a drilling operation. The 
method includes revieWing a display of one or more graphi 
cal elements. Each graphical element indicates a pressure 
difference betWeen a bottomhole pressure of a Wellbore at a 
predetermined depth and a formation pressure surrounding 
the Wellbore. The method further includes identifying a 
trend on the graphical elements and generating a set of 
instructions based on the trend. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] So that the manner in Which the above recited 
features of the present invention can be understood in detail, 
a more particular description of the invention, brie?y sum 
mariZed above, may be had by reference to embodiments, 
some of Which are illustrated in the appended draWings. It is 
to be noted, hoWever, that the appended draWings illustrate 
only typical embodiments of this invention and are therefore 
not to be considered limiting of its scope, for the invention 
may admit to other equally effective embodiments. 

[0014] FIG. 1 illustrates a communication system for 
communicating information betWeen a rig location and a 
computer netWork in accordance With one or more embodi 
ments of the invention. 

[0015] FIG. 2 illustrates a schematic diagram of an off 
shore oil drilling system having the communication system 
illustrated in FIG. 1 in accordance With one or more 
embodiments of the invention. 

[0016] FIG. 3 illustrates a How diagram of a method for 
communicating With the command center in accordance 
With one or more embodiments of the invention. 
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[0017] FIG. 4 illustrates a display that indicates pressure 
difference betWeen bottomhole pressure of a Wellbore and 
formation pressure surrounding the Wellbore in accordance 
With one or more embodiments of the invention. 

[0018] FIG. 5 illustrates a How diagram of a method for 
displaying a graph illustrating the pressure difference 
betWeen bottomhole pressure of a Wellbore and formation 
pressure surrounding the Wellbore in accordance With one or 
more embodiments of the invention. 

[0019] FIG. 6 illustrates a How diagram of a method for 
controlling a drilling operation in accordance With one or 
more embodiments of the invention. 

DETAILED DESCRIPTION 

[0020] FIG. 1 illustrates a communication system 100 for 
communicating information betWeen a rig location 130 and 
a computer netWork 105 in accordance With one or more 
embodiments of the invention. The rig location 130 is 
communicably linked to the computer netWork 105 through 
a communication netWork 110. The computer netWork 105 
may be connected to one or more other computer netWorks. 
The computer netWork 105 may include a command center 
120, Which may either be on shore or off shore. The rig 
location 130 may also be on shore or off shore. The 
computer netWork 105 is disposed on a location remote from 
the rig location 130. Although only one rig location is 
illustrated, other embodiments of the invention contemplate 
additional rig locations communicably linked to the com 
mand center 120 through the communication netWork 110. 
Although the communication system 100 is described With 
reference to its use in the oil and gas industry, other 
embodiments of the invention also contemplate the use of 
the communication system 100 in other industries, such as 
nuclear and fossil fuel poWer plants, oil re?neries, petroleum 
and chemical processing plants, metal producing plants. 

[0021] The communication netWork 110 may be a Wireless 
netWork, a ?ber optic netWork, or a satellite netWork. In an 
embodiment in Which the communication netWork 110 is a 
satellite netWork, the communication netWork 110 may 
include a communications satellite, a link connecting the 
command center 120 to the satellite, and another link 
connecting the rig location 130 to the communications 
satellite. The communications satellite may be a geostation 
ary satellite or a loW earth orbit satellite (LEOS). Other 
details of the communications satellite may be found in 
commonly assigned US. patent application Ser. No. 09/668, 
785 (Attorney Docket No. WEAT/0042), ?led Sep. 22, 2000, 
entitled METHODS AND APPARATUS FOR INTERAC 
TIVE COMMUNICATION WITH SERVICE AND SUP 
PORT PERSONS, Which is incorporated herein by refer 
ence. 

[0022] The command center 120 may include a computer 
125, Which may be a general-purpose computer, a micro 
processor, a micro-controller, or any other knoWn type of 
computer. Computer 125 may include at least one central 
processing unit (CPU), support circuits, and memory. The 
CPU may include one or more conventionally available 
microprocessors. The support circuits may be Well knoWn 
circuits that include cache, poWer supplies, input/output 
interface circuitry and the like. The memory may include 
random access memory, read only memory, removable disk 
memory, ?ash memory, and various combinations of these 
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types of memory. The memory may sometimes be referred 
to as main memory and may in part be used as cache 
memory. The memory may store an operating system and 
various softWare applications. The operating system maybe 
used to manage the operation of computer 125. EXamples of 
the operating system include Microsoft WindoWs, UNIX, 
Apple OS X, and the like. 

[0023] The computer 125 may be connected to a database 
128 for storing information, such as desired information 
pertaining to various tools, machines and components used 
on the rig location 130 and instructional information for 
operating those tools, machines and components. Such 
desired information may include schematic diagrams, criti 
cal dimensions, calibration measurements, Weights, shapes, 
parts checklists, and any other information that may be 
useful to a service personnel using the various tools, 
machines or components on the rig location 130. Instruc 
tional information may include images and video clips 
illustrating the operation of the tools, machines or compo 
nents. Other details of desired information and instructional 
information may be found in commonly assigned US. 
patent application Ser. No. 09/668,785 (Attorney Docket 
No. WEAT/0042), ?led Sep. 22, 2000, entitled METHODS 
AND APPARATUS FOR INTERACTIVE COMMUNICA 
TION WITH SERVICE AND SUPPORT PERSONS, Which 
is incorporated herein by reference. 

[0024] The computer netWork 105 may further include a 
plurality of service computers 109a, 109b and 1096 con 
nected to the computer 125. Although three service com 
puters are shoWn, any number may be used, and each service 
computer may be located at a different geographic location. 
The computer 125 may be connected to the service com 
puters 109a, 109b, and 1096 through a communication 
netWork 106, Which may include the Internet or Intranet. 
Service personnel (not shoWn) may access the system 100 
via any one of the service computers 109a, 109b, and 10%. 
Like the computer 125, each service computer 109 may be 
a general-purpose computer, a microprocessor, a micro 
controller, or any other knoWn type of computer. Each 
service computer 109 may include at least one central 
processing unit (CPU), support circuits, and memory. The 
CPU may include one or more conventionally available 
microprocessors. The support circuits may be Well knoWn 
circuits that include cache, poWer supplies, input/output 
interface circuitry and the like. The memory may include 
random access memory, read only memory, removable disk 
memory, ?ash memory, and various combinations of these 
types of memory. The memory may store an operating 
system and various softWare applications. 

[0025] The rig location 130 may include a computer 140, 
Which is generally con?gured to control various operations 
on the rig location 130. The computer 140 may be a 
general-purpose computer, a microprocessor, a micro-con 
troller, or any other knoWn type of computer. The computer 
140 may include at least one central processing unit (CPU), 
support circuits, and memory. The CPU may include one or 
more conventionally available microprocessors. The support 
circuits may be Well knoWn circuits that include cache, 
poWer supplies, input/output interface circuitry and the like. 
The memory may include random access memory, read only 
memory, removable disk memory, ?ash memory, and vari 
ous combinations of these types of memory. The memory 
may sometimes be referred to as main memory and may in 
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part be used as cache memory. The memory may store an 
operating system and various software applications. 

[0026] The computer 140 is connected to a portable com 
puter, such as a handheld computer or personal digital 
assistant (“PDA”) 160. The computer 140 is connected to 
the PDA 160 through a Wireless communication network, 
such as Bluetooth or WiFi. The computer 140 may be 
connected to the computer 125 at the command center 120 
through the communication netWork 110. In one embodi 
ment, the PDA 160 is connected to the computer 125 at the 
command center 120 through the communication netWork 
110. In another embodiment, the PDA 160 is connected to 
the computer 125 through the computer 140. A PDA 160 is 
generally a handheld device that combines computing, tele 
phone/fax, Internet and netWorking features. A typical PDA 
160 can function as a cellular phone, faX sender, Web 
broWser and personal organiZer. In one embodiment, the 
PDA 160 is intrinsically safe, e.g., eXplosion proof. 

[0027] The PDA 160 may be connected to a camera 150, 
a heads up display 170 and one or more sensors 180. The 
camera 150 may be a conventional analog camera or a 
digital camera. The camera 150 may have the capability of 
capturing video information. The camera 150 may be used 
to capture an image or a video of a part, tool or machine in 
question. In one embodiment, the PDA 160 may include the 
camera 150. The heads up display 170 provides a hands free 
access to information, including images and the Internet. 
The heads up display 170 may also include an audio device 
for listening to audio information. The camera 150 and the 
heads up display 170 may be attached to a hard hat using an 
attaching means, such as a removable clip, epoXy, fastener, 
adhesive, or VELCROTM fabric. Other details of the hard hat 
may be found in commonly assigned US. patent application 
Ser. No. 09/668,785 (Attorney Docket No. WEAT/0042), 
?led Sep. 22, 2000, entitled METHODS AND APPARATUS 
FOR INTERACTIVE COMMUNICATION WITH SER 
VICE AND SUPPORT PERSONS, Which is incorporated 
herein by reference. 

[0028] In one embodiment, the PDA 160, the camera 150 
and the heads up display 170 may be used as part of a 
Wireless video conference equipment. As such, the commu 
nication system 100 may be used to provide real time 
communication betWeen the service personnel on the rig 
location 130 and the support personnel at the command 
center 120. 

[0029] The sensors 180 are con?gured to capture tempera 
ture, pressure, ?oW, torque and turn information. As such, 
each sensor 180 may be a pressure sensor, a temperature 
sensor or a How meter. In one embodiment, the sensors 180 
are connected to the PDA 160 through a Wireless transceiver 
175. The camera 150, the heads up display 170 and the 
sensors 180 may communicate With the PDA 160 through a 
Wireless netWork, such as Bluetooth or WiFi. In one embodi 
ment, the camera 150, the heads up display 170 and the 
sensors 180 may communicate With the PDA 160 through 
the computer 140. 

[0030] FIG. 2 illustrates a schematic diagram of an off 
shore oil drilling system 200 having the communication 
system 100 in accordance With one or more embodiments of 
the invention. Each Well platform 260 is typically associated 
With a plurality of Well pipes that eXtend from the platform 
through Water to the ocean ?oor and then doWnWardly into 
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formations under the ocean ?oor. Although the invention is 
illustrated in relation to offshore platforms, other embodi 
ments of the invention contemplate that the invention could 
also be utiliZed With land based Wells. 

[0031] Each platform 212 is typically associated With a 
plurality of Wells 214, Wherein each Well 214 is divided into 
a plurality of separate production Zones 216. Each produc 
tion Zone isolates speci?c areas of a Well for purposes of 
producing selected ?uids, preventing bloWouts, and avoid 
ing Water intake. Such Zones 216 may be positioned in a 
single vertical Well, or result When portions of different Wells 
are located in a common region. The oil?eld depicted in 
FIG. 2 includes features of Well production such as the 
drilling and completion of lateral or branch Wells that eXtend 
from a particular primary Wellbore. These lateral or branch 
Wells can be completed such that each lateral Well consti 
tutes a separable production Zone and can be isolated for 
selected production. Each Well 214 can include a plurality of 
production Zones 216 that are monitored and/or controlled 
for ef?cient production and management of the Well ?uids. 

[0032] FIG. 3 illustrates a How diagram of a method 300 
for communicating With the command center 120 in accor 
dance With one or more embodiments of the invention. At 
step 310, a signal is sent to the computer 125 at the 
command center 120. In one embodiment, the signal is sent 
by a service personnel on the rig location 130 through the 
computer 140. The signal may include a request for infor 
mation regarding a particular tool, part or machine on the rig 
location 130. The signal may be teXtual, audio, or video. For 
eXample, the service personnel may have a question regard 
ing a particular tool during an underbalanced drilling opera 
tion. As such, the service personnel may transmit his ques 
tion or request for information to the support personnel at the 
command center 120 through a teXt signal using the PDA 
160 or through an audio signal using the audio device of the 
heads up display 170. The service personnel may also send 
an image or a video to the command center 120 through the 
use of the camera 150. For instance, the service personnel 
may capture an image of a part or a machine that is in 
question and send that image to the computer 125 at the 
command center. 

[0033] At step 320, the information requested at step 310 
is received. The information may include audio, video or 
teXt, such as an assembly draWing of a part or machine, 
critical dimensions of the part of the machine, a video of an 
installation procedure, a training session, or Whatever infor 
mation is necessary to assist the service personnel to per 
form the task at hand. 

[0034] At step 330, the information requested is displayed 
through a portable display, e.g., the heads up display 170 or 
the PDA 160. 

[0035] In addition to providing a means for service per 
sonnel at the rig location 130 to have access to the computer 
netWork 105, the communication system 100 may also be 
used to gather information from the rig location 130. For 
instance, the sensors 180 may be used to obtain temperature, 
pressure, ?oW, torque and turn information, Which may be 
forWarded to the computer 125 at the command center 120 
through the PDA 160 and the communication netWork 110. 
In response, the support personnel at the command center 
120 may use the gathered information in determining a set 
of instructions for the service personnel at the rig location 
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130. In one embodiment, the gathered information may be 
used to generate a graph that Will assist the support person 
nel analyze a particular operation. For instance, if the 
gathered information is bottomhole pressure of a Wellbore, 
the information may be used to generate a graph or display 
that indicates pressure difference betWeen the bottomhole 
pressure and the formation pressure surrounding the Well 
bore. This display may then be used to formulate a set of 
instructions to assist the service personnel With the particular 
operation. 
[0036] FIG. 4 illustrates a display 400 that indicates 
pressure difference betWeen bottomhole pressure of a Well 
bore and formation pressure surrounding the Wellbore in 
accordance With one or more embodiments of the invention. 
In one embodiment, the display 400 is used in connection 
With underbalanced operations. In another embodiment, the 
display 400 is three dimensional. 

[0037] Bottomhole pressure is generally de?ned as the 
pressure at the bottom of a Wellbore. Bottomhole pressure 
may be measured by bottomhole sensors during drilling, 
such as measurements-While-drilling (MWD). Bottomhole 
pressure may also be calculated using various parameters, 
such as mud Weight in pounds per gallon, ?uid column, mud 
column, depth and the like. Although one or more embodi 
ments of the invention are described With reference to 
bottomhole pressure, other embodiments may contemplate 
other Wellbore pressure, including dynamic friction pres 
sure. 

[0038] Formation pressure may include pore pressure and 
fracture pressure. Formation pressure may depend on hydro 
static pressure. Although one or more embodiments of the 
invention are described With reference to formation pres 
sure, other embodiments may contemplate other types of 
pressure associated With formations surrounding a Wellbore. 

[0039] The display 400 has depth as the vertical aXis and 
pressure as the horiZontal aXis. In one embodiment, the 
depth increases in a doWnWard direction, While the pressure 
increases in a rightWard direction. The display 400 provides 
an indication of pressure difference betWeen the bottomhole 
pressure of a Wellbore and the formation pressure surround 
ing the Wellbore from a depth of about 3000 feet and 4000 
feet. More speci?cally, the display 400 illustrates a bottom 
hole pressure curve 410 With an indication at each depth as 
to Whether the bottomhole pressure is less than, substantially 
equal to, or greater than the formation pressure. As shoWn in 
FIG. 4, each pressure difference is represented by a graphi 
cal element, such as a bar, circle or bullet. Although various 
embodiments of the invention are described With reference 
to a bar, circle or bullet, other embodiments contemplate 
graphical elements having other geometrical shapes. 

[0040] As knoWn by persons With ordinary skill in the art, 
a bottomhole pressure that is less than the formation pres 
sure indicates an underbalanced condition, a bottomhole 
pressure that is substantially equal to the formation pressure 
indicates a balanced condition and a bottomhole pressure 
that is greater than the formation pressure indicates an 
overbalanced condition. In one embodiment, a green graphi 
cal element indicates an underbalanced condition, a yelloW 
graphical element indicates a balanced condition and a red 
graphical element indicates an overbalanced condition. Due 
to the black and White color limitation in the draWings, the 
color green is illustrated as black, the color yelloW is 
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illustrated as White and the color red is illustrated With cross 
hatchings. Although one or more embodiments of the inven 
tion are described With reference to the color green, White 
and red, other embodiments contemplate other colors to 
indicate the various conditions. 

[0041] As shoWn in FIG. 4, the drilling condition at 3100 
feet, 3200 feet and 3300 feet is indicated by black graphical 
elements 401, 402 and 403, Which correspond to an under 
balanced condition. The drilling condition at 3400 feet, 3500 
feet, 3600 feet and 3700 feet is indicated by White graphical 
elements 404, 405, 406 and 407, Which correspond to a 
substantially balanced condition. The drilling condition at 
3800 feet, 3900 feet and 4000 feet is indicated by cross 
hatched graphical elements 408, 409 and 411, Which corre 
spond to an overbalanced condition. 

[0042] In one embodiment, the display 400 may also 
include additional colors to provide additional granularity 
for each condition. For instance, an underbalanced condition 
With a pressure difference greater than a predetermined 
pressure may be represented by a dark green graphical 
element, While an underbalanced condition With a pressure 
difference less than the predetermined pressure may be 
represented by a light green graphical element. Similarly, an 
overbalanced condition With a pressure difference greater 
than a predetermined pressure may be represented by a dark 
red graphical element, While an overbalanced With a pres 
sure difference less than the predetermined pressure may be 
represented by a pink graphical element. The various colors 
described herein are used for illustrative purposes only. One 
or more embodiments of the invention contemplate other 
colors to illustrate the varying pressure differences betWeen 
bottomhole pressure and formation pressure. 

[0043] In another embodiment, in addition to having a 
particular color (e.g., green), each bar graphical element 
may be illustrated With a slope. For instance, a bar With a 
slope less than Zero indicates an underbalanced condition, a 
bar With a slope equal to Zero indicates a substantially 
balanced condition and a bar With a slope greater than Zero 
indicates an overbalanced condition. Further, the steepness 
of the slope may indicate the eXtent of the pressure differ 
ence betWeen the bottomhole pressure and the formation 
pressure, i.e., the greater the pressure difference, the steeper 
the slope. 
[0044] FIG. 5 illustrates a How diagram of a method 500 
for displaying a graph indicating the pressure difference 
betWeen bottomhole pressure of a Wellbore and formation 
pressure surrounding the Wellbore in accordance With one or 
more embodiments of the invention. In one embodiment, 
method 500 is used in connection With an underbalanced 
operation, e.g., drilling. At step 510, the bottomhole pressure 
inside a Wellbore for a ?rst depth is received. In one 
embodiment, the bottomhole pressure is measured during 
drilling, e.g., measurements-While-drilling (MWD). In 
another embodiment, the bottomhole pressure may also be 
calculated using various parameters, such as mud Weight in 
pounds per gallon, ?uid column, mud column, depth, pump 
velocity and the like. 

[0045] At step 520, the bottomhole pressure at the ?rst 
depth is compared With the formation pressure at the ?rst 
depth. The formation pressure may be previously measured 
or calculated using geological or stratographical information 
acquired during an exploration phase. The formation pres 
sure values may be stored in the database 128. 
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[0046] At step 530, a graphical element representing the 
difference betWeen the bottomhole pressure and the forma 
tion pressure at the ?rst depth is illustrated. If the bottomhole 
pressure at the ?rst depth is less than the formation pressure, 
then the graphical element is illustrated With a green color, 
indicating an underbalanced condition. If the bottomhole 
pressure at the ?rst depth is equal to the formation pressure, 
then the graphical element is illustrated With a yelloW color, 
indicating a balanced condition. If the bottomhole pressure 
at the ?rst depth is greater than the formation pressure, then 
the graphical element is illustrated With a red color, indi 
cating an overbalanced condition. 

[0047] In one embodiment, the graphical element that has 
a shape of a bar may have a slope. If the bottomhole pressure 
is substantially equal to the formation pressure, then the bar 
has a Zero slope, indicating a substantially balanced condi 
tion. If the bottomhole pressure is less than the formation 
pressure, then the bar has a negative slope, indicating an 
underbalanced condition. If the bottomhole pressure is 
greater than the formation pressure, then the bar has a 
positive slope, indicating an overbalanced condition. Fur 
ther, the steepness of the slope may vary depending on the 
amount of the difference betWeen the bottomhole pressure 
and the formation pressure. Thus, the greater the difference 
betWeen the bottomhole pressure and the formation pres 
sure, the steeper the slope Will be. 

[0048] In another embodiment, graphical elements repre 
senting varying amounts of pressure difference may be 
illustrated With different colors. For instance, a graphical 
element representing a pressure difference greater than a 
predetermined amount may have a darker color than a 
graphical element representing a pressure difference less 
than the predetermined amount. Details of the various color 
con?guration are described above With reference to FIG. 4. 

[0049] At step 540, a determination is made as to Whether 
processing should continue at the next depth. If the ansWer 
is in the af?rmative, then processing returns to step 510, at 
Which the bottomhole pressure at the neXt depth is received. 
In one embodiment, method 500 continues until the under 
balanced operation, e.g., drilling, of the Wellbore is com 
pleted. 
[0050] FIG. 6 illustrates a How diagram of a method 600 
for controlling a drilling operation, e.g., underbalanced 
drilling operation, in accordance With one or more embodi 
ments of the invention. Method 600 is an eXample of hoW 
the communication system 100 enables a support personnel 
at the command center to provide his/her eXpertise to a 
service personnel Without having to be physically present on 
the rig location 130. At step 610, a display indicating the 
pressure difference betWeen bottomhole pressure of a Well 
bore and formation pressure surrounding the Wellbore at a 
predetermined depth is generated. The display is described 
in more detail in the above paragraphs With reference to 
FIG. 4. The method for generating such a display is 
described in more detail in the above paragraphs With 
reference to FIG. 5. 

[0051] At step 620, the display is revieWed. The display 
may be revieWed by the support personnel at the command 
center or the service personnel on the rig location. The 
display may be vieWed on a display associated With the 
computer 125 or the PDA 160. 

[0052] At step 630, a trend is identi?ed on the display. In 
one embodiment, the trend is identi?ed based on the color 
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and the slope of each bar representing the pressure differ 
ence. As mentioned above, a bar With a green color and a 
negative slope may indicate an underbalanced condition, a 
bar With a yelloW color and a Zero slope may indicate a 
balanced condition, and a bar With a red color and a positive 
slope may indicate an overbalanced condition. A trend may 
be identi?ed Within an underbalanced condition or an over 

balanced condition by revieWing the slope of each bar. A 
decreasing slope Within an underbalanced condition may 
indicate a change of condition from underbalanced to bal 
anced or overbalanced. For instance, as bar 402 transitions 
to bar 403, the slope of bar 403 decreases from the slope of 
bar 402. (See FIG. 4). This decrease in slope may provide 
a trend that the underbalanced condition represented by bars 
401, 402 and 403 is about to change to a balanced condition 
or an overbalanced condition. In fact, the bar folloWing bar 
403 is bar 404, Which has a slope of Zero, indicating a 
balanced condition. 

[0053] At step 640, a set of instructions is generated based 
on the identi?ed trend. The set of instructions may be a 
corrective action that a support personnel at the command 
center issues to a service personnel on the rig location. For 
instance, the set of instructions may include making a 
number of adjustments to the drilling equipment to avoid a 
balanced or overbalanced condition. 

[0054] While the foregoing is directed to embodiments of 
the present invention, other and further embodiments of the 
invention may be devised Without departing from the basic 
scope thereof, and the scope thereof is determined by the 
claims that folloW. 

What is claimed is: 
1. A system for communicating information betWeen a rig 

location and a computer netWork, comprising: 

the computer network disposed on a location remote from 
the rig location; and 

a computer disposed on the rig location, Wherein the 
computer is communicably linked to the computer 
netWork through a communication link. 

2. The system of claim 1, Wherein the computer is a 
portable computer. 

3. The system of claim 1, Wherein the communication link 
is a communication netWork. 

4. The system of claim 3, Wherein the communication 
netWork is cellular. 

5. The system of claim 1, Wherein the communication link 
comprises at least one of Wire and cable. 

6. The system of claim 1, Wherein the computer comprises 
a device for transmitting and receiving audio information on 
a substantially real time basis. 

7. The system of claim 1, Wherein the computer is a 
handheld computer. 

8. The system of claim 1, Wherein the computer is a 
personal digital assistant (“PDA”). 

9. The system of claim 2, Wherein the computer netWork 
comprises a computer on a command center communicably 
linked to the portable computer. 

10. The system of claim 1, further comprising a computer 
on the rig location, Wherein the computer is communicably 
linked to the computer netWork. 

11. The system of claim 10, Wherein the computer con 
trols one or more equipment on the rig location. 
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12. The system of claim 2, further comprising a computer 
on the rig location, Wherein the computer is communicably 
linked to the portable computer through a Wireless commu 
nication netWork. 

13. The system of claim 1, Wherein the computer netWork 
comprises a plurality of computers. 

14. The system of claim 1, Wherein the computer netWork 
is communicably linked to a second computer netWork. 

15. The system of claim 1, Wherein the computer netWork 
comprises the Internet. 

16. The system of claim 1, Wherein the rig location is an 
off shore rig location. 

17. The system of claim 1, Wherein the rig location is an 
on shore rig location. 

18. The system of claim 1, Wherein the rig location is 
located off shore and the computer netWork is located on 
shore. 

19. The system of claim 1, Wherein the communication 
link is a satellite netWork. 

20. The system of claim 1, Wherein the communication 
link is a Wireless netWork. 

21. The system of claim 1, Wherein the communication 
link is a ?ber optic netWork. 

22. The system of claim 2, Wherein the portable computer 
is an explosion proof personal digital assistant. 

23. The system of claim 2, further comprising a heads up 
display communicably linked to the portable computer. 

24. The system of claim 2, further comprising a camera 
communicably linked to the portable computer. 

25. The system of claim 2, Wherein the portable computer 
comprises a camera. 

26. The system of claim 2, further comprising a camera 
communicably linked to the portable computer; and a heads 
up display communicably linked to the portable computer, 
Wherein the camera and the heads up display are mounted on 
a hard hat. 

27. The system of claim 2, further comprising a camera 
communicably linked to the portable computer; and a heads 
up display communicably linked to the portable computer, 
Wherein the camera and the heads up display are part of 
video conference equipment. 

28. The system of claim 2, further comprising a sensor 
communicably linked to the portable computer. 

29. The system of claim 28, Wherein the sensor is one of 
a pressure sensor, a temperature sensor and a ?oW meter. 

30. The system of claim 2, further comprising a sensor 
communicably linked to the portable computer through a 
Wireless transceiver. 

31. A method for communicating information betWeen a 
rig location and a computer netWork disposed on a location 
remote from the rig location, comprising: 

sending a signal to a computer Within the computer 
netWork to request information; 

receiving the information from the computer Within the 
computer netWork; and 

displaying the information at the rig location. 
32. The method of claim 31, Wherein displaying the 

information comprises displaying the information through a 
portable display. 

33. The method of claim 31, Wherein sending the signal 
to the computer comprises sending the signal to a command 
center to request information from the command center. 
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34. The method of claim 31, Wherein the signal comprises 
at least one of teXt, audio and video. 

35. The method of claim 31, Wherein the information 
comprises a set of instructions for a rig operation. 

36. The method of claim 31, Wherein displaying the 
information comprises displaying at least one of teXt, still 
image and video through a heads up display. 

37. The method of claim 31, Wherein displaying the 
information comprises displaying at least one of teXt, still 
image and video through a display on a handheld computer. 

38. The method of claim 31, Wherein displaying the 
information comprises displaying at least one of teXt, still 
image and video through a personal digital assistant. 

39. The method of claim 31, Wherein displaying the 
information comprises broadcasting audio information. 

40. The method of claim 31, further comprising capturing 
an image through a camera; and sending the image to the 
computer Within the computer netWork. 

41. The method of claim 31, further comprising capturing 
at least one of temperature, pressure, ?oW, torque and turn 
information; and sending the at least one of the temperature, 
pressure, ?oW, torque and turn information to the computer 
on the command center. 

42. The method of claim 41, further comprising receiving 
a set of instructions regarding a rig operation in connection 
With the at least one of temperature, pressure, ?oW, torque 
and turn information. 

43. The method of claim 31, Wherein the rig operation is 
an offshore rig operation. 

44. A method for displaying a graph indicating pressure 
difference betWeen bottomhole pressure of a Wellbore and 
formation pressure surrounding the Wellbore, comprising: 

receiving a bottomhole pressure inside the Wellbore at a 
predetermined depth; 

comparing the bottomhole pressure With a formation 
pressure surrounding the Wellbore at the predetermined 
depth; and 

displaying a graphical element indicating a pressure dif 
ference betWeen the bottomhole pressure and the for 
mation pressure. 

45. The method of claim 44, Wherein displaying the 
graphical element comprises displaying a graphical element 
having a ?rst color to represent a condition Where the 
bottomhole pressure is less than the formation pressure. 

46. The method of claim 45, Wherein the graphical 
element having the ?rst color indicates an underbalanced 
condition. 

47. The method of claim 44, Wherein displaying the 
graphical element comprises displaying a graphical element 
With a negative slope to represent a condition Where the 
bottomhole pressure is less than the formation pressure. 

48. The method of claim 47, Wherein the graphical 
element With the negative slope indicates an underbalanced 
condition. 

49. The method of claim 44, Wherein displaying the 
graphical element comprises displaying a graphical element 
With a ?rst color and a negative slope to represent a 
condition Where the bottomhole pressure is less than the 
formation pressure. 

50. The method of claim 44, Wherein displaying the 
graphical element comprises displaying a graphical element 
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With a second color to represent a condition Where the 
bottomhole pressure is substantially equal to the formation 
pressure. 

51. The method of claim 50, Wherein the graphical 
element With the second color indicates a substantially 
balanced condition. 

52. The method of claim 44, Wherein displaying the 
graphical element comprises displaying a bar With a Zero 
slope to represent a condition Where the bottomhole pressure 
is substantially equal to the formation pressure. 

53. The method of claim 52, Wherein the graphical 
element With the Zero slope indicates a substantially bal 
anced condition. 

54. The method of claim 44, Wherein displaying the 
graphical element comprises displaying a graphical element 
With a second color and a slope of Zero to represent a 
condition Where the bottomhole pressure is substantially 
equal to the formation pressure. 

55. The method of claim 44, Wherein displaying the 
graphical element comprises displaying a graphical element 
With a third color to represent a condition Where the bot 
tomhole pressure is greater than the formation pressure. 

56. The method of claim 55, Wherein the graphical 
element With the third color indicates an overbalanced 
condition. 

57. The method of claim 44, Wherein displaying the 
graphical element comprises displaying a graphical element 
With a positive slope to represent a condition Where the 
bottomhole pressure is greater than the formation pressure. 

58. The method of claim 57, Wherein the graphical 
element With the positive slope indicates an overbalanced 
condition. 

59. The method of claim 44, Wherein displaying the 
graphical element comprises displaying a graphical element 
With a third color and a positive slope to represent a 
condition Where the bottomhole pressure is greater than the 
formation pressure. 

60. The method of claim 44, Wherein receiving the 
bottomhole pressure comprises receiving the bottomhole 
pressure during at least one of a measurements While drilling 
operation and an underbalanced operation. 

61. A display for generating a graphical user interface, 
comprising: 

one or more graphical elements, Wherein each graphical 
element indicates a pressure difference betWeen a bot 
tomhole pressure of a Wellbore at a predetermined 
depth and a formation pressure surrounding the Well 
bore; and 

Wherein at least one of the graphical elements represents 
at least one of an underbalanced condition, a balanced 
condition and an overbalanced condition. 

62. The display of claim 61, Wherein the at least one of the 
graphical elements that represents the underbalanced con 
dition comprises a ?rst color. 

63. The display of claim 61, Wherein the at least one of the 
graphical elements that represents the underbalanced con 
dition comprises a bar having a negative slope. 

64. The display of claim 61, Wherein the at least one of the 
graphical elements that represents the underbalanced con 
dition comprises a bar having a ?rst color and a negative 
slope. 
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65. The display of claim 61, Wherein the at least one of the 
graphical elements that represents the balanced condition 
comprises a second color. 

66. The display of claim 61, Wherein the at least one of the 
graphical elements that represents the balanced condition 
comprises a bar having a Zero slope. 

67. The display of claim 61, Wherein the at least one of the 
graphical elements that represents the balanced condition 
comprises a bar having a second color and a Zero slope. 

68. The display of claim 61, Wherein the at least one of the 
graphical elements that represents the overbalanced condi 
tion comprises a third color. 

69. The display of claim 61, Wherein the at least one of the 
graphical elements that represents the overbalanced condi 
tion comprises a bar having a positive slope. 

70. The display of claim 61, Wherein the at least one of the 
graphical elements that represents the overbalanced condi 
tion comprises a bar having a third color and a positive 
slope. 

71. A method for controlling a drilling operation, com 
prising: 

revieWing a display of one or more graphical elements, 
Wherein each graphical element indicates a pressure 
difference betWeen a bottomhole pressure of a Wellbore 
at a predetermined depth and a formation pressure 
surrounding the Wellbore; 

identifying a trend on the graphical elements; and 

generating a set of instructions based on the trend. 

72. The method of claim 71, Wherein at least one of the 
graphical elements represents at least one of an underbal 
anced condition, a balanced condition and an overbalanced 
condition. 

73. The method of claim 72, Wherein the at least one of 
the graphical elements that represents the underbalanced 
condition comprises a bar having a ?rst color and a negative 
slope. 

74. The method of claim 72, Wherein the at least one of 
the graphical elements that represents the balanced condition 
comprises a bar having a second color and a Zero slope. 

75. The method of claim 72, Wherein the at least one of 
the graphical elements that represents the overbalanced 
condition comprises a bar having a third color and a positive 
slope. 

76. The method of claim 71, Wherein identifying the trend 
comprises identifying the trend based on the color and slope 
of the graphical elements. 

77. The method of claim 71, Wherein the drilling opera 
tion is an underbalanced drilling operation. 

78. The method of claim 71, Wherein the set of instruc 
tions comprises one or more actions to adjust a drilling 
equipment to avoid one of a balanced and an overbalanced 
condition. 


