CS INC. DRILLING AND WORKOVER SIMULATOR, MODEL DPWS-22UL

ULTRALIGHT

SPECIFICATIONS

INSTRUCTOR’S STATION

The Instructor’s Station consists of a notebook computer.  (Refer to separate computer specification)  The instructor interfaces with the simulator through “Windows”  screens.  Using the “point and click” technique, the instructor can easily view many display screens and change functions, such as exercise freeze and acceleration rate. The instructor’s monitor is the notebook computer’s screen and the student’s monitor is a separate monitor.

TRAINEE CONSOLES

The trainee console consists of two, portable-sized consoles, containing the Remote Choke Console and the Driller’s/Drawworks Console. The Production Tree, Surface BOP, Subsea BOP, Choke Manifold and Standpipe Manifold are operated via interactive graphic screens on the student monitor, with either a touch screen input or mouse input. The student’s monitor comes standard with a 24” LCD touchscreen display.
A)  Remote Choke Console:

1)  Drillpipe Pressure Gauge

-5 inch circular gauge

-Dual readings (0-5000 PSI or 0-350 BARS), increments of 100 PSI or 10 BARS (Other scale ranges are available)

2)  Casing Pressure Gauge

-5 inch circular gauge

-Dual readings (0-5000 PSI or 0-350 BARS), increments of 100 PSI or 10 BARS (Other scale ranges are available)

3) Kill Line Pressure Gauge


-Digital Indicator for Kill Line Pressure


-Units selectable by Instructor

4) Stroke Counter

-Displays elapsed pump strokes

-4 digit display

5) Push to Reset Stroke Counter

-Momentary pushbutton

6) Pump Speed Indicator

-Digital Indicator of Pump1 or Pump2 SPM

7) Choke Control Handle

-Handle runs parallel to panel

-3 position spring return to neutral center

8)
Choke Selector Switch



-Student can select choke number 1 or choke number 2

9) Choke Speed Control

-270 degree movement

-Small knob

10) Choke Position Gauge

-3 inch gauge

-Open / Close, 1 inch, increments of 1/16”

11) Pump Stroke Indicator

-Digital reading of total SPM

B.  Driller’s/Draworks  and Workover Console

1) Pump One Control Rheostat

-Rheostat control to vary Pump 1 speed

2) Pump Two Control Rheostat

-Rheostat control to vary Pump 2 Speed

3) Pump One speed Gauge

-3 inch gauge (0-200 SPM), Increments of 2 SPM

4) Pump Two Speed Gauge

-3 inch gauge (0-200 SMP), increments of 2 SPM

5) Pit Level Deviation Gauge

-3 inch gauge

-Dual reading (50-0-50 BBLs, 8-0-8 M3), increments of 1 BBL or 0.2 M3

6) High and Low Pit Level Alarm Set Controls



-Sets high and low alarm point for pit level

7) High and Low Flow Alarm Set Control

-Sets high and low alarm point for return flow

8) Zero Adjust for Pit Level

-Sets initial “zero” value for pit level

9) Pit Level High Alarm Light

-Red LED

10) High and Low Flow Alarm Light

-Red LED

11) Alarm Buzzer On/Off Switch

-2 position toggle for On/Off

12) Alarm Buzzer

-For high and low pit level and high and low return flow

13) Return Flow Gauge Indicator

-3 inch gauge

-0 to 100 percent flow

14) Zero adjust return flow indicator

-Used to set nominal flow for high and low flow alarms

15) Rotary Torque Indicator

-3 inch circular indicator

-Scale reading 0-1000 amps

16) Rotary Speed Indicator (RPM)

-3 inch circular indicator

-0 to 200 RPM

17) RPM Throttle

-Rotary rheostat control

-Varies power to rotary table to adjust RPM

-Rotation is shown on the interactive graphics display

-Throttle used for kelly drive or top drive

18) Drawworks Throttle

-Rotary rheostat control

-Varies power to the drawworks for lifting the drillstring

-Pipe movement is shown on the interactive graphics display

19) Standpipe Pressure

-Scale range, 0-5000 psi and 0-350 bars

-Other scale ranges available

20) Brake

-Lever control that functions as full size brake

-Varies running in speed when slacking off

-Pipe movement is shown on the interactive graphics display

C) Choke Manifold and Reversing Manifold  (Interactive Screen)

1) Nine Manifold Valves (Valves are activated with mouse clicks or touch screen by student)


-In drilling, these valves are used to line up flow from the well to a choke   and for lining up a pump for circulation into the casing through the choke or kill line

-In workover, these valves are used to line up in order to pump into the tubing or the annulus and take returns from the annulus or the tubing 

-Each valve is a 2 color lighted valve picture for open and close 


Inlet from choke line/tubing kill line


Inlet from kill line, or casing kill line


Isolation for remote choke 1


Isolation for remote choke 2


Isolation for manual choke 1


Isolation for Manual choke 2


Straight-thru line


Connects drilling/workover pump to the choke/tubing kill  line


Connects drilling/workover pump to the kill/casing kill line

2) Manual Choke Control, 2

-Mouse clicks or screen touch to open and close

D) Standpipe Manifold (Interactive Screen)

1) Ten Manifold Valves (Valves are activated with mouse clicks or touch screen)

· Used to line up pump 1 or pump 2 for circulation into the well either standpipe 1 or standpipe 2, and to line up either pump for circulation into the choke manifold

· Each valve is a 2 color valve picture for open and close

E) Surface BOP Panel (Interactive Screen)

1) Preventers and valves open and closed with mouse clicks or screen touch

2)
Functional Master Valve

3)
Annular Preventer

4)
Upper Pipe Ram (open/close)

5)
Blind Ram (open/close)

6)
Lower Pipe Ram (open/close)

7)
Choke Line HCR Valve (open/close)

8) Kill Line HCR Valve (open/close)

9)  Lights for open and close status for each of the six BOP functions

-Red:  Close

-Green:  Open

10) Pressure Gauges

-Accumulator Pressure

-Air Pressure

-Annular Pressure, adjustable

-Manifold Pressure

F) Subsea Panel (Interactive Screen, mouse click or screen touch)

1)   Flowmeter

2)   Flowmeter reset button

3)   Push to operate control 

4)   Upper Annular preventer, open/close lighted pushbutton

5)   Lower Annular preventer, open/close lighted pushbutton

6) Upper pipe rams, open/close lighted pushbutton (Position fo the Pipe Rams is interchangeable with the Shear Rams)

7)   Blind/Shear rams, open/close lighted pushbutton

8) Middle Pipe Rams, open/close lighted pushbutton

9)  Lower Pipe rams, open/close lighted pushbutton

10)  Kill Line HCR Valve, open/close lighted pushbutton

11)  Choke Line HCR Valve, open/close lighted pushbutton

12) Increase/Decrease controls for manifold pilot pressure and annular pilot pressure

13)  Pressure Gauges

-Accumulator Pressure

-Manifold Pilot Pressure 

-Annular Pilot Pressure

-Manifold Readback Pressure

-Annular Readback Pressure

G) Weight Indicator Console (Interactive screen, mouse click or screen touch)

1) Hook Load  and Weight-on-bit Indicator 

-Digital reading of hook load 0-800,000 thousand pounds or 0-99 metric tons

-Scale in S.I. units can be selected

-Vernier adjustment to zero WOB

2) Trip/Strip Tank Control

-Used to fill or jet the trip tank while tripping or stripping

-3 position spring action switch with center position off

3) Mud Weight Selector

-Student selection of mud density

4) Mud/Fluid Weight Indicator

-Displays mud/fluid weight in or out of the well

H) Rig Floor Operations (Interactive Screen)

1)  Drilling Operations related to pipe handling are performed on this screen through this screen that depicts the rig floor.   Through the use of these pipe handling controls, combined with the brake and the throttle controls on the Drawworks console, the student can drill ahead, pick up off bottom, trip, or strip, in or out, of the well

2) The functions of pipe handling include the following:

Set slips – Allows slips to be set and is shown on the graphics display.  The slips will support the drillstring.

Remove kelly or set elevator for Top Drive – Removes the kelly and kelly bushing and inserts them into the rat hole.  The tool joins must be located correctly and the slips must be set before the kelly can be removed.

Add kelly or set Top Drive for Drilling – Replaces the kelly on the drillstring from the rat hole when the tool joint is located correctly and the slips have been set.

Add single – This control adds a single to the mouse hole, if the mouse hole is empty.

Remove single – This control removes a single from the mouse hole.

Make connection – When this pushbutton is activated and the tool joint is correctly located and the slips have been set, either a single or a stand will be added to the drillstring, depending upon whether the kelly is installed.  In Top Drive mode, a stand will be added. In order to function, there must be a single available in mouse hole or a stand in the derrick.

Break connection – When this pushbutton is activated and the tool joint is correctly located and the slips have been set, a single or a stand will be removed depending on whether the kelly has been removed.  In Top Drive mode, a stand will be removed. A single can only be removed if the mouse hole is empty.

I) Production Tree Console (Interactive Screen)

1) Tubing Pressure Gauge

- (0-5000 PSI or 0-350 BARS) in 100 PSI or 10 BAR increments

2) Casing Pressure Gauge

 (0-5000 PSI and 0-350 BARS) in 100 PSI and 10 BAR increments

3) Tubing Swab Valve

-Valve is operated with mouse click or screen touch

-Green/red indication for open/close

4) Tubing Kill Line Valve

-Valve is operated with mouse click or screen touch

-Green/red indication for open/close

5) Casing Kill Line Valve

-Valve is operated with mouse click or screen touch

-Green/red indication for open/close

6) Upper Master Valve

-Valve is operated with mouse click or screen touch

-Green/red indication for open/close

7) Lower Master Valve

-Valve is operated with mouse click or screen touch

-Green/red indication for open/close

8) Wing Valve

-Valve is operated with mouse click or screen touch

-Green/red indication for open/close

9) Surface Valve

-Valve is operated with mouse click or screen touch

-Green/red indication for open/close

10) Production Choke

-Variable control is operated with mouse clicks or screen touches

COMPUTER SYSTEM

The Simulation Computer System is a Notebook computer with the following standard industry components:

1) Intel processor with incorporated math coprocessor, 800+ Mhz

2) Minimum of 64 Mbyte or RAM

3) CD Rom Drive

4) Minimum of 4 Gigabyte hard disk drive memory

5) Dual graphics feature

6) Color Monitor (student monitor)

-15” LCD Display for student is optional (if mouse only preferred)

-15” Flat LCD touch screen for student is standard.

-System uses “split video” technology that allows instructor to view student screens and to move select screens to the student’s monitor.

-Larger monitors and projections systems can be used.

POWER SUPPLIES

1) The notebook computer has its own power supply built in for 220V 50Hz and 110V 60Hz. The simulator console supply has a power supply for 220V 50Hz and 110V 60Hz. These are automatic voltage sensing power supplies.

2) A standard computer UPS unit is recommended for the simulator to protect against voltage surges and power stoppages.

PRINTER (Optional)

1) There are many printers that may be selected to run on the Plot and Print-Out software, including color printers. A printer is not included as standard equipment but can be ordered if requested.
TRANSIT CASE

1) The complete DPWS-22UL is packed into two, rugged transit cases with custom cut foam, telescoping handle and wheels.

2) The dimensions of the transit cases are:  Length 32 inches, Height 21 inches x Width 12 inches. Weight of case 1 is approximately 50 lbs and case 2 is approximately 56 lbs completely packed. The notebook computer and the touch screen monitor are packed into the cases as well. Each of the two consoles have their own mounting stand. The electronics and cable connect housing is placed on the table top with the notebook computer resting on top.

3) A complete set of power cables and console interconnect cables are provided.
SUMMARY OF TRAINING CAPABILITIES

Well Control


Shallow wells


Deep wells (to 30,000 feet)


Synthetic and oil based drilling fluids


Driller’s Method


Wait and Weight Method


Concurrent Method


Volumetric Method


Stripping in or out of the well

Combined stripping and volumetric procedure

Bullheading

Lubricate and bleed production tubing or casing 

Forward and reverse Workover well kill

Subsea


Cleaning the riser


Reversing down the choke lines


Long choke line


Deep water ( to 12,000 feet)


Stack cleaning

Diverting at surface 

Pumping heavy mud down the annulus

Inside BOP

Shallow gas

Salt water / gas/ oil kicks from 1 or 2 zones

Migration


Partial lost circulation from 1 or 2 zones


Fracture in 1 or 2 zones

Gas cut mud

Leak-off Test

Any method can used

Can set leak-off pressure and fracture pressure

Use graphics plot to plot curve

Can set depth of loss zone

Drilling ahead

Select formation layers

Variable formation thickness pressure and hardness

ROP will respond to formation layer characteristics

Drilling problems including pipe sticking and washouts

Tripping and stripping 

Making connections 

Hole fill up

SIMULATOR PROGRAMMING

The DPWS-22UL Simulator can be used for training exercises for drilling well control, with surface or Subsea BOP, with bit on bottom or off bottom, for exercises in drilling problems other than well control, and for workover well control, including exercises with Tree-in-place and BOP-in-place. There are several different configurations.

Mouse driven, user friendly, “Windows” screens allow the instructor to create any combination of drillpipe, or tubing, collars, a string of casing, with or without liner, through the simple programming of the diameter and thickness of drillpipe, collars, casing, and hole. (This means that a well with any number of configurations can be simulated.)  The keyboard adjustable parameters include:

Rock compressive strength (drilling)

Formation pressure for 7 zones, extendible to 20 zones (drilling)

Well depth, TVD

Measured depth (30,000+ feet)

Mud/Fluid property sets:


Mud weight 



Plastic viscosity



Yield point


Pump liner size, 2 pumps



Stroke and bore size



Triplex or duplex


Pump efficiency, 2 pumps


Drillpipe sizes, 2 (ID and OD), length


Tubing size, 2 sets (ID and OD), length


Casing size (ID and OD), length


Collar sizes, 2 (ID and OD), length


Open hole size, length


Influx density, molecular weight, type and GOR


Nozzle sizes (three)


Water depth


Formation permeability for two zones


Formation leak-off gradient for two zones


Formation gradient for two zones


Formation fracture gradient for two zones


Formations propagation pressure for two zones


Adjustable migration rate, in addition to model


Acceleration factor, 1-100


Riser ID


Choke Line ID


Kill Line ID


Pressure Relief on Pumps (Pop-Off Valve)


Downhole delay, variable by the instructor


Number of kicks allowed, 1-99


Introduce kill mud/fluid into mud pits


Drill pipe float valve


Surface plug (In/Out)



Production packer open/closed


Sliding sleeve valve installed/open/closed


Formation leak enable/disable


Formation fracture enable/disable


Print screen command


Printer command


Graphic plotter commands


On screen help commands


Use of function keys to call key screens or functions

Key board pre-programmed failures, based on time, elapsed flow, drilled depth or immediate failure.  Some failures can be programmed to occur gradually over a period of time, such as a washout in the drillstring.


Upper pipe ram


Lower pipe ram


Blind ram


Annular preventer


Tubing swab valve


Master valve, 2


Tubing kill line valve


Casing kill line valve


Wing valve


Pump one 


Pump two


Manual choke (variable wash or plug)


Remote choke (variable wash or plug)


Drillstring (nozzles, tool joint, variable wash or plug)


Hole in drill pipe or tool joint (gradual increase)


Subsea upper pipe ram


Subsea lower pipe ram


Subsea blind/shear ram


Subsea annular preventer


Subsea choke valve


Subsea kill valve 


Manifold valves, plug and wash


Packer leak


Tubing leak


Mud weight change


Key seat problem


Partial pipe sticking 


Differential pipe sticking


Pipe sticking due to hole cave in

Note:  The instructor may change any of the well configuration parameters during an exercise thus providing an unlimited amount of problems and failures for the student.

TRAINING FUNCTIONS

Drilling ahead.  The student uses the drilling controls to establish rate of penetration, with kelly drive or top drive or turbine drive.  WOB will change as the bit drills off and as the student slacks off on the drillstring.  Rotary torque will change as formation conditions or WOB changes.  Student will make adjustments to maintain rotary speed.

Drilling analysis.  The drilling rate is determined by many factors, including WOB, RPM, formation hardness, flow rate, jet velocity, pressure differential, and bit wear.  The student can vary these parameters to learn techniques for optimizing drilling rate.  A drill-off test can be performed.

Tripping.  The student can trip stands in or out of the well.  There is a trip tank with a continuous circulating system to monitor the amount of gain or loss in fluid while tripping.  Failure to keep the hole full will result in reduction in bottom hole pressure, and may result in a kick.

Stripping.  If the student takes a kick while the drillstring is off bottom, it is possible to strip back to the bottom with the annular preventer closed. Exercises for stripping out can also be performed.

Tight hole.  According to a value pre-set by the instuctor, the hook load indicator will show an increase/decrease when coming out or running in the hole.  Excessive running speed, which is controlled by the student, can result in swab and surge pressure that will bring in a kick or cause a formation breakdown and loss of fluid, or the parting of the drillstring.

Stuck pipe.  The student can experience pipe sticking as a result of differential sticking, key seating and hole cave in.  The characteristics of the different types of sticking are seen by the student on the weight indicator, circulating pressures and rotary torque.  The student can practice remedial actions such as pipe movement, change in mud density, and the spotting of special fluids.

Drillstring washouts.  The student can learn to recognize circulation losses in the drillstring due to a hole in the tubulars or a washout at a tool joint.  If the student fails to identify the problem, a twist-off may occur.

Mud problems.  Changing conditions of mud properties can be simulated that result from improper conditioning or down hole contamination.

Drilling breaks.  Changes in ROP due to new formation zones.

Kick warning signs include pit gain, flow increase, torque change, and a change in ROP.

Gas cut mud at the surface.

Deviated wells, including horizontal wells.

Wells with two producing zones can be simulated.  The instructor may set, for each zone, the depth, pore pressure, permeability, and the pressure at which the formation will take fluid, (leak-off pressure) and the pressure at which the formation will fracture.  The instructor is thus provided with the capability to adjust the rate each formation will take or produce fluid.  (The instructor has the option to change this factor during simulation).

Leaks in drillpipe or tubing can be simulated.

Exercises may be commenced while drilling or shut-in and stabilized, or at other condition through the use of SREX and SNAPSHOT.

Drillpipe pressure, tubing pressure, casing pressure, bottomhole pressure, formation pressure, production rates, densities of various fluids at various locations in the well, static and dynamic pressure drops at various locations in  the well, pit deviation, pump pressure, pump flow rate, pump stroke rate, choke pressure, and many other variables, on one or more easy to read instructor CRT screens.  These screens are refreshed every one second, or at a rate selected by the instructor.

Exercises with drill pipe float valve installed.  Student is required to use the correct procedure to obtain the shut-in drill pipe pressure.

Kicks with drillstring off bottom.

The number of exercise wells that can be saved is only limited by the Hard Disk memory, and will exceed 100.

The instructor can accelerate an exercise by factors of from 1 to 1 up to 100 to 1, or freeze an exercise in order to have a discussion with the students.

The drillpipe can be killed by bullheading the drillpipe or the annulus with a selected fluid, and pumping the drillpipe contents into 1 or 2 formations.  The rate of migration and the ability of the formation to take fluid will determine the success of a bullheading well kill.  The viscosity of the bullheading fluid may be adjusted.

Kicks are not treated as a single bubble, but mix with the drilling/workover fluid during circulation or migration.

The production tubing can be bullheaded and the production fluid pumped into the formation.  Bullhead fluid properties can be adjusted to minimize gas migration into the fluid.  For the bullheading procedure, injection pressure and the injection rate can be determined.  After bullheading the tubing, the packer can be unseated and the tailpipe formation fluids need to be removed by forward or reverse circulation.

The rate of fluid migration depends on the properties of the fluid in the drillpipe, or annulus, and can be also varied over a wide range by the instructor.

The annulus may be killed by lubricating and bleeding.  (Volumetric Method) In workover, the production tubing and the annulus can be killed by the lubricate and bleed procedure, if formation fluids have entered.

At least 30 different drilling/workover fluids, with adjustable densities, plastic viscosities, and yield points may be in the well at the same time.

The drilling well can be circulated and killed with the Driller’s Method, Wait and Weight Method, Concurrent Method, Volumetric Method, Bullheading and Volumetric Method while stripping.

In addition to bullheading and lubricate and bleed, the producing well can be killed by forward and reverse circulation.

The tubing may be circulated the short way (down the annulus and up the tubing) by either removing the packer, opening the sliding sleeve, or establishing a flow path above the packer.  The well can be killed using this procedure.

The tubing may be circulated the long way (down the tubing and up the annulus) by either removing the packer, establishing a flow path above the packer, or opening the sliding sleeve valve, with or without setting a plug in the tailpipe.

Formation fluid in the annulus may be bullheaded back into the formation through the kill line.

Producing wells are simulated.  The producing well may be adjusted on the production choke and the resulting changes in production, or stabilization pressure, may be observed.

Leaks in tubing, packer, or casing can be detected.

Underground blowout and the dynamic well kill procedure can be simulated.

At least thirty different kick zones may be in the well at the same time.

The exercise may be started with a live well or a dead well.

The computer driven sounds include pump operation, gas at choke, brake sound, and rotary sound.

Gas can be migrated to the surface and bottomhole adjusted with the stairstepping technique.

The rate of migration and the ability of the formation to take fluid will determine the success of a bullheading well kill.  The viscosity of the bullheading fluid may be adjusted.

INSTRUCTIONAL SOFTWARE

The Instructional Software features provided with the simulator include the following:

· Exercise Freeze: This command on the instructor’s monitor allows the instructor to quickly freeze the simulator exercise for discussions with the student.

· Exercise Save and Recall (SREX): This easy-to-use function allows the instructor to save prepared exercises on disk for future sue.  Various case histories or histories or scenarios can be created and stored in the computer.  These stored exercises can then be recalled as often as necessary and used to initialize the exercises.  Up to one hundred exercises can be saved.

· Data display and Input Command Screens:  The data display command screens allow the instructor to observe the actions of the student without interference.  The screen commands are easy to use and can be recalled with a single mouse click.

· Instructor Programmable Failures:  The Failure screens provide the instructor with the capability to insert numerous system and mechanical related failures into the simulator.  Theses failures can be immediate, time based, or based on strokes, drilled depth or elapsed barrels.

· Logger:  The event logger is very useful for the instructor to evaluate the performance of the students during an exercise or at the completion of the exercise.  The logger is used to record important drilling and well control parameters.  The instructor has a complete log of the critical activities of the students to judge and evaluate performance.  The logged parameters can be displayed on plots or printouts during the exercise or after the exercise in completed.  Each plot consists of three parameters, in colors, plotted against time, strokes, etc.

· Snapshots:  During the course of an exercise the instructor can store on disk various “instants” in time.  Upon pressing a single key, or a mouse click, all the events, which are occurring at that moment, can be captured and saved in a Snapshot file.  The Snapshot is very useful when several teams are running exercises.  After the first team has shut in on a kick,  a Snapshot can be taken to save the shut in conditions.  Then the next team can start and exercise with the initial conditions.  Later, the first team can return to the saved Snapshot after they have completed their kill sheet.  A Snapshot can also be taken when the instructor observes the students having trouble.  For discussion purposes, or to allow the student to rerun the exercise from the troubled point, the Snapshot can be recalled.

· Customized Print-Outs:  In addition to logging capability, the instructor can select from a list of drilling and well control parameters.  These print-outs will provide up-to-date information on the students’ performance during an exercise.

· Performance Data Record:  The logged information saved during an exercise can stored in a named file for later review.  This file can be transferred to floppy disk and even displayed on another computer.

· Screen Refresh Rates:  The instructor may select the update refresh rates for the student screens and the instructor screens.

· Changing Units of Measure:  The instructor may quickly change the units of measure with the selected menu with a mouse click.  The choice of English, Metric, S.I. and customized units can be selected and can also be changed at any time during the exercise.

· Hardware Configuration:  The instructor can configure the simulator with all the consoles or only some of the consoles in operation.  For Example, the Drawworks Console is not a mandatory requirement when traveling to remote locations.  At the option of the instructor, drilling functions can be achieved with the interactive graphics or with the drilling pushbutton on the Drillers console.  The instructor may also configure other elements of the consoles, such as the location of the Pipe Rams and Blind Ram or the location of the Subsea Choke line.  The elements of time and closing volumes for the BOP’s are set by the instructor.

· Computer Simulation:  The simulator can be operated with the consoles turned off or on a computer without the consoles connected.  Using the mouse operated controls, the instructor, or a student, can program and run any exercise with only the computer.  This capability is very useful for setting up and testing exercises away from the simulator.

· Windows Operation:  The instructor has full use of Window’ programs that come with the simulator.  File transfer and other data storage tasks are easy to accomplish.

INTERACTIVE GRAPHICS

The graphics software supplied with the simulator is fully interactive with the simulation program.  The display portion of the graphics shows dynamically what is happening in the well and on the surface.  When the data in the model changes, it immediately causes a change in the graphics display.  For example, if there are five kick zones moving up the well, the interactive graphics will show these five zones moving, including migration.  The depiction of the kick is not a simplification of a single colored zone, but shows the relative amounts of gas, oil/condensate and drilling fluid.  Gas migration is shown as bubbles moving through the fluid.

All of the student and instructor screens are color displays.  A special feature of the simulator is the DUAL graphics display.  Both the instructor and the student have a color display.  Although the students normally view displays such as drilling logger and the drill floor, the instructor can select any other screen and move it to the student’s screen.  This may include the plot of important parameters or the downhole display showing the kicks in the well.

The interactive graphics display include the following:

· The BOP stack, (surface or subsea) showing the status of BOP’s, standpipe and choke manifold valves, the pumps, and other important information.

· The production tree, with or without workover manifold connected, showing status of all the valves and other important information.

· The drilling well downhole cross section, showing the dynamic location of all formation and drilling fluids, plus formation leaks, fractures, flows and changes in fluid densities.

· The producing well downhole cross section shows the dynamic location of all formation and workover fluids in the tubing and annulus.

· Surface drilling operations, including pipe handling, trip tank, BOP closure, and flow indications.

· A graphic plot, in color, of any three well control or drilling parameters, such as drillpipe, or tubing pressure, casing pressure, and pit level deviation versus strokes, barrels or cubic meters pumped, or feet/meters drilled, or time.

· Logged display of important drilling parameters.

· Logged display of important tripping parameters.

Note:   Some specifications are subject to change without notice. This is mainly due to technology advances, availability of components, software and hardware improvements.

MISCELLANEOUS INFORMATION

HS Tarrif Classification No.: 8471.41.10150
Schedule B No:  8471.41

ECCN Control Number:  4A994
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