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Borehole surveying 
 

Survey Data Management 

Support multiple planned versions of any well trajectory ✓ 

Manage in bulk a hierarchy structure i.e. areas/companies, fields, sites, wells, wellbores, 

plans, surveys 

✓ 

Track changes ✓ 

Record audit trail ✓ 

Define Units of Measurement ✓ 

Toolbar with active main tool functionalities for survey data management and trajectory 

planning 

✓ 

 

General Set-up 

Apply ISCWSA error model ✓ 

Apply tailored Instrument Performance Models ✓ 

Apply different anti-collision scan models ✓ 

Apply different anti-collision error surfaces ✓ 

Apply different confidence levels ✓ 

Apply difference survey calculation methods ✓ 

Apply 3rd party geomagnetic models ✓ 

Apply different North references (true, magnetic, grid) ✓ 

Apply water depth ✓ 

Apply permanent depth references ✓ 

Apply drilling depth references ✓ 



Apply rig elevation ✓ 

Comments 

Our trajectory module including anti-collision has been fully validated by Equinor (Erik Nyrnes) and 

Chevron, and in many cases contains more than Compass (f.ex continuous gyro error models). We 

are currently finalizing some missing plots (“travelling cylinder” etc). 

 

 

Trajectory design 

Construct a well trajectory using the following parametric build options and constraints:  

● Slant, S-well, Build - Turn, Dogleg Toolface, Hold, Optimum Align, Nudge 

✓ 

Trajectory planning tools 

Able to define the following targets: 

● Point target 

● Circular target 

● Ellipse target 

● Rectangular target 

 

✓ 

✓ 

✓ 

✓ 

Thread targets ✓ 

Interpolate rate by true vertical depth or along hole depth ✓ 

Project ahead by using curve, curve+hold, curve+curve, optimum align or Ouija Board 

● to a target 

● to TVD 

● to a formation (lithology depth) 

 

✓ 

✓ 

✓ 

Define a lithology as function of true vertical depth ✓ 

Perform the following activities: 

● Geomagnetic calculator 

● Casing list editor 

● Lithology editor 

● Graph set-up 

● User set-up 

 

✓ 

✓ 

✓ 

✓ 

✓ 

Perform anti-collision by using geometric and probabilistic models ✓ 

Compare real time actual wellpath with planned trajectory ✓ 

Compare real time actual wellpath with planned trajectory real time through WITSML ✓ 



Import/export data: 

● cut and paste survey data from clipboard 

● cut and paste casing scheme data 

● cut and paste lithology data 

● cut and paste IPM data 

● through IOGP P7 format 

 

✓ 

✓ 

✓ 

✓ 

✓ 

Visualization and reporting 

Display the following visualisations for one or more wellpath(s) 

● Plan view 

● Section view 

● 3D view  

● Spider view - Local 

● Spider view - Map 

● Separation view 

● Minimum Separation view 

● 3D proximity view 

● Minimum / Maximum inclination plot 

● Minimum / Maximum azimuth plot 

 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

Able to display the following visualisations including the estimated uncertainty of one or 

more wellpath(s) 

● Plan view 

● Section view 

● 3D view 

● Spider view - Local 

● Spider view - Map 

● Separation view 

● Minimum Separation view 

● 3D proximity view 

 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

Able to provide the following reports for planning ,surveys, anti-collision and summary 

● REST API Report 

● Planning wellpath report for general purpose 

● Survey wellpath report for general purposes 

● Survey wellpath versus planning wellpath report for general purposes 

● Error ellipse report 

● Anti-collision report for general purposes 

● Anti-collision report with probability of collision 

● Site summary report 

● Well summary report 

 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 



Tubular Design 

 

 

 

 

 

 

General 

Tubular inventory 

● Nominal tubular dimensions 

● Critical tubular dimensions for burst, axial and collapse loads 

● Wall thickness reduction for assumed wear 

● Tubular material properties 

 

✓ 

✓ 

✓ 

✓ 

Fluids inventory 

● Drilling fluids 

● Produced fluids 

 

✓ 

✓ 



● Other fluids 

● Including mechanical, thermal & thermodynamic fluid properties 

✓ 

✓ 

Tubular grade inventory 

● Minimum yield strength 

● Density 

● Young’s modulus 

● Poisson’s ratio 

● Thermal expansion coefficient 

● Tubular material yield strength deration 

● Anisotropy (Radial / Hoop) 

● Heat capacity and thermal conductivity 

 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

Tubular material yield strength deration ✓ 

Thermal properties inventory 

● Formation 

● Cement 

● Fluids 

● Tubulars 

 

✓ 

✓ 

✓ 

✓ 

Multiple unit systems that can be customized ✓ 

Import / export data files ✓ 

Document Generation: customisable report formats ✓ 

Input 

Well Setup / Case Setup 

● Define a custom well 

● Select predefined well template (“Well Archetype”) 

✓ 

✓ 

Well Type 

● Onshore / Offshore (Subsea) / Onshore (Surface) 

● Water depth 

● Riser details 

✓ 

✓ 

✓ 

Hole section diameters and depths ✓ 

Tubular details 

● Casing, liner, tubing, cemented completion 

● Conductor, surface, intermediate, production, tie-back 

● Dimensions, grade, connection 

 

✓ 

✓ 

✓ 

Top of cement in each annulus ✓ 



Annulus fluid for each tubular ✓ 

Produced fluids ✓ 

Geothermal temperature vs depth ✓ 

Pore pressure and fracture gradient vs depth 

● Able to show high / low scenarios 

✓ 

✓ 

Minimum required design safety factors: Triaxial burst, Collapse, Tension, Compression 

● Pipe body 

● Connection 

 

✓ 

✓ 

Well construction thermal operations 

● Including tubular running, circulating and cementing 

✓ 

Production thermal operations 

● Including tubing flow or casing flow 

● Including production or injection 

● Including perforation depth, pressure, phase model, fluid composition, friction 

details 

✓ 

Thermal operations transient and/or steady state ✓ 

Load cases 

● Standard load cases (e.g. Production tubing, Intermediate casing, Production 

casing) 

● Custom load cases 

● Internal and external pressure profile vs depth 

● Initial conditions (loads, temperatures, int. & ext. pressures) 

● Link to thermal operations 

● Tubular cementing and landing details 

✓ 

Well trajectory ✓ 

Tortuosity ✓ 

Packer and hanger depths ✓ 

Ability to change calculation coefficient for buckling, multi-string, and material properties ✓ 

Calculations 

Thermal operations 

● Well construction operations 

● Production operations 

✓ 



Load analysis for each tubular 

● Calculate internal and external pressures, loads, safety factors vs depth 

✓ 

Include bending ✓ 

Include ballooning and reverse ballooning and effect on axial loads ✓ 

Include buckling effects ✓ 

Annulus thermal effects 

● Annulus pressures during thermal operations 

● Annulus fluid expansion volumes during thermal operations 

● Venting option 

 

✓ 

✓ 

✓ 

Wellhead movement and tubular displacement during thermal operations ✓ 

Wear or corrosion wall thickness reduction tolerance analysis ✓ 

Comments 

We can easily add the option to enable / disable various effects. 

Output 

Reports, tables and graphs 

● Input and output parameters 

● Specific load case 

● Multiple load cases 

✓ 

Calculated results versus depth, for each tubular, for each load case or operation 

● Loads (force and pressure) 

● Axial load with and without bending 

● Internal and external pressure 

● Temperature vs depth 

● Minimum required design safety factor 

● Calculated safety factors: Triaxial burst, Axial, Collapse (Pipe body) 

● Calculated safety factors: Triaxial burst, Axial, Collapse (Connection) 

 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

Temperature vs time for each tubular ✓ 

Well schematic ✓ 

Loads displayed on VME graph 

● Effective loads (temperature normalized to display on single graph) 

● Pipe body performance envelope 

● Connection performance envelope 

 

✓ 

✓ 

✓ 



● Performance envelopes with Minimum required Design Safety Factor applied ✓ 

Comments 

We are currently working on a “general” reporting module, which would allow any user / company 

to define their own reports with any table / plot from our platform. 

General 

Able to modify type of rig (offshore or subsea) ✓ 

Able to modify datum, rig elevation ✓ 

Able to modify water depth ✓ 

Able to read well trajectory from Database ✓ 

Able to import trajectory from different design ✓ 

Able to import trajectory from text (ascii, csv, excel) ✓ 

Able to read/write trajectory via WITSML ✓ 

Able to add tortuosity to planned trajectories ✓ 

Able to recognize out range DLS due to applied tortuosity ✓ 

Able to use tortuosity models (Random inclination and dependent AZ- RTOC preferred) ✓ 

Able to use Tortuosity magnitudes by depth ✓ 

Able to display DLS plot w/applied tortuosity ✓ 

Able to display trajectory plots ✓ 

Able to add hole sections ✓ 

Able to copy/insert hole sections ✓ 

Able to import hole sections within the same design ✓ 

Able to import hole sections from different wells ✓ 

Able to generate hole sections auto from WTS (Well Tech Specs)/Well Prog ✓ 

Able to add different open hole size in same hole section ✓ 

Able to apply friction factors/hole section ✓ 



Able to apply friction factors/operation ✓ 

Able to display the hole section drag/drop graphic interactive ✓ 

Able to add hole section from casing catalogue ✓ 

Able to define configuration with/without riser ✓ 

Able to display well schematic ✓ 

Able to read BHA from a database ✓ 

Able to import BHA from text (ascii, csv, excel) ✓ 

Able to read/write BHA via WITSML ✓ 

Able to add/duplicate/move BHA components ✓ 

Able to read/create/modify catalogues ✓ 

Able to add fluids (mud, brine, base mud, base fluid) ✓ 

Able to create fluid libraries ✓ 

Able to calculate down hole conditions from density at surface conditions ✓ 

Able to use Fann Data for Rheology calculations ✓ 

Able to import mud reports ✓ 

Able to use Temperature/pressure effects ✓ 

Able to select between different Rheology model (Herschel Bulkley, Power Law, etc) ✓ 

Able to read PP/FG from Database ✓ 

Able to import PP/FG from text (ascii, csv, excel) ✓ 

Able to read/write PP/FG via WITSML ✓ 

Able to use other type of PP/FG curves (i.e. stabor, shmin) ✓ 

Able to define LOT/FIT values at previous casing shoe ✓ 

Able to import LOT/FIT data from database/other sources ✓ 

Calculator for MD\TVD\PP\FG ✓ 

Able to display PPFG Mud weight plot ✓ 

Able to create custom plots or choose different variables ✓ 



Comments 

Any such “able to use” questions are possible to do through the API. We also have support for 

most of them through our GUI. 

Drilling Mechanics 

Torque & Drag Modelling 

Able to calculate down hole conditions from density at surface conditions ✓ 

Able to model different operations ✓ 

Able to model slackoff/pickup during drilling operation sensitivity option (5 lines or more) ✓ 

Able to apply temperature deration on yield strength ✓ 

Able to run user defined operations ✓ 

The model allows for the use of dual mud gradient (i.e. two or more fluid columns in the 

well) 

✓ 

Able to create custom plots ✓ 

Able to change colour for actual data in plots ✓ 

Able to add annotation ✓ 

Able to generate reports from plots ✓ 

Able to plot case sensitivities in software to check against RT data ✓ 

Able to run friction factor sensitivity ✓ 

Able to plot tension at specific component while running in/out of hole ✓ 

Able to run casing with inner string and landing string ✓ 

Able to use MPD in T&D Analysis ✓ 

Comments 

Chevron and Equinor are helping us validate the models against actual well data 



Hydraulics 

Able to calculate down hole conditions from density at surface conditions ✓ 

Able to account for fluid compressibility ✓ 

Able to create custom plots or choose different variables ✓ 

Able to create roadmap plots: ECD vs Run depth ✓ 

Able to create roadmap sensitivity ECD vs ROP (3 or more) ✓ 

Able to create roadmap plots: Circulating Pressure vs Run Depth ✓ 

Able to copy and paste to excel file (1 step) Broomstick ✓ 

Able to read/write Broomstick via WITSML ✓ 

Able to import/export WITSML ✓ 

Comments 

Chevron and Equinor are helping us validate the models against actual well data. 

 

 

Surge & Swab 

Able to select different type of PP/FG curves (stabor, shmin, etc) ✓ 

Able to identify weak point on the entire hole section for a Swab/Surge ✓ 

Able to run Optimized trip speed ✓ 

Able to select different depth at ECD transient ✓ 

Swab/Surge module allows to use dual mud gradient (i.e. two or more fluid columns in the 

well) 

✓ 

Able to check the floater auto fill or conventional ✓ 

Able to read/write BHA via WITSML ✓ 

Comments 

Chevron and Equinor are helping us validating the models against actual well data 



Blowout & Kill 

Able to present all reservoir parameters using probability distributions ✓

Able to simulate with multiple reservoir definitions for both two-phase oil & gas and gas 

condensate fluid characteristics 
✓

Able to simulate with either oil/gas or gas/condensate reservoirs ✓

Automated model selection based on well configuration ✓

Probabilistic event modeling compliant with latest guidelines and NORSOK-D10 ✓

Able to present the results as a probability range ✓

Dynamic kill simulation for operations through existing drill string or relief well ✓


