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KKeellllyyDDoowwnn  TTiippss  
PPeerriiooddiicc  ttiippss  ttoo  hheellpp  yyoouu  uussee  KKeellllyyDDoowwnn  mmoorree  eeffffeeccttiivveellyy  

  

EElllliippssooiidd  SSeeppaarraattiioonn  --  EExxppaannddiinngg  EElllliippssooiidd  MMeetthhoodd  
  

QQuueessttiioonn::  I have heard so much about the Expanding Ellipsoid method of calculating Ellipsoid 
Separation Distance compared to the Pedal Curve method. The Expanding Ellipsoid method often 
computes a larger separation factor. My customers will ask for evidence that this method is more 
accurate than the Pedal Curve method. How do I prove to them that the Expanding Ellipsoid method is 
more accurate? 

AAnnsswweerr::  The Expanding Ellipsoid or Absolute method of calculating Ellipsoid Separation is being more 
readily adopted by many oil companies due to the need for more precise drilling scenarios through 
existing and already congested projects. With the advent of more accurate survey error models, it 
becomes more difficult to justify the use of less accurate ellipsoid separation calculation methods. 
Traditionally, this method has been too slow to accurately calculate the separation between ellipsoids 
because of computer processing power and the speed required, especially when performing anti-
collision scans against many wells in highly congested fields. 

A detailed explanation of the Expanding Ellipsoid method of calculating Ellipsoid Separation for 
directional surveying purposes is available from the Society of Petroleum Engineers – SPE – 159840-PA - 
Explicit Calculation of Expansion Factors for Collision Avoidance Between Two Coplanar Survey Error 
Ellipses, authored by S. J. Sawaryn, A. L. Jamieson and A. E. McGregor, March 2013. However, customers 
still require proof that the Expanding Ellipsoid method is more accurate than the current industry 
accepted Pedal Curve method especially when dealing with such a safety critical process that appears to 
produce less conservative results. 

This document helps to prove that the Expanding Ellipsoid method used in KellyDown produces accurate 
ellipsoid separation results. 

TThheeoorryy::  When an anti-collision scan is performed on a reference well against an offset well, at each 
station, the centre to centre distance and ellipsoid separation distance between the two wells is 
reported. Using the Pedal Curve method, it is often quite obvious that the actual separation is greater 
than the reported separation particularly in situations where the ellipsoids are oblique and diametrically 
opposed to each other. 

To prove that the Expanding Ellipsoid method gives accurate results, two wellplans were created that 
are positioned side by side; a reference well that is vertical to 2,000m, builds at 2.7°/30m to 90° 
inclination along an azimuth of 0°and then remains horizontal to 5,000m measured depth. 
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A survey program was added utilising a standard MWD tool down to 4,000m and then Zero Error from 
4.000m to TD. The Zero Error model was used to maintain a constant ellipsoid size along the horizontal 
section of the well from 4,000m to TD. 

A second offset wellplan located 20m East of the reference well was created. This well is vertical to 
500m and then builds to 63.711° inclination along a 0° azimuth at a 1.7°/30m dogleg rate. It holds this 
angle for 641.88m and then drops back to 0° using a 1.7°/30m dogleg rate. The TD of this well is at a 
vertical depth of 2,636.62m and passes 20m to the east of the reference well in the middle of the 
reference well's horizontal section.  

 

A standard MWD tool survey was used from surface to TD. 

This configuration is designed such that a scan along the horizontal section of the Reference Well from 
3,100m to 5,000m will always detect the TD of the Offset Well as the closest point, and all ellipsoids on 
the Reference Well have the same dimensions. 
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The Reference Well was scanned at regular intervals for proximity against the Offset Well and the 
measured depths of the four closest stations to the Offset Well were noted. Elliptical targets 
representing the four uncertainty ellipsoids on the Reference Well were created at each of the 
measured depths. An elliptical target was also created to represent the Error Ellipsoid at the bottom of 
the Offset Well. 

 

The following diagram shows the separation between each Reference Ellipsoid and the Offset Ellipsoid 
using the Pedal Curve method to calculate the separation. The report shows the separation between 
R4080m and O3439m is -42.78m. We can measure the distance using the measurement tool in the 
KellyDown Visualiser to see that the actual overlap is approximately -9m. 

 

Similarly, the Pedal Curve method shows the separation between R4110m and O3439m is -24.48m, but we 
can see in the Visualiser that the ellipsoids are not overlapping and if we measure the distance in the 
KellyDown Visualiser, we see the separation is actually about +2m. 
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The Expanding Ellipsoid method of calculating the Ellipsoid Separation in KellyDown reports actual 
separation between R4110m and O3439 as 2.20m. Clearly the Expanding Ellipsoid method produces a much 
better determination of the actual ellipsoid separation. 
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To further test the accuracy of the separation calculations, we can increase the Well Position Error for 
both the Reference Well and the Offset Well by half the reported separation. For example, if we enter 
1.1m for the Well Position Error on both wells, the separation at 4,110m should be zero. 

 

Change the Well Position Error for the Reference and Offset wells to 10.3m (half of 20.61m) and note 
that the separation at 4,050m is 0.00m. 

 

Note: In KellyDown, overlapping ellipsoids are reported by the percentage volume of the overlap rather 
than the negative separation distance and the Clearance Factor is based on the overlapping volume. 
I.e. ellipsoids that overlap by 25% have a Clearance Factor of 0.75, ellipsoids that overlap by 80% have 
Clearance Factor of 0.20. 

CCoonncclluussiioonn::  Although the Pedal Curve method of calculating Ellipsoid Separation is a valid method and 
produces conservative and therefore safe results, the computing power of modern portable computers 
is easily capable of computing the actual separation between ellipsoids and the recent evolution of 
more accurate survey uncertainty error models makes the use of more accurate separation calculation 
methods much more attractive. 

  
 
If you have a question you would like answered in KellyDown Tips, reply to this email with your question. 
If you would like anything added to KellyDown to make it more useful or user friendly, reply to this email with your requests. 
You can download the latest version of KellyDown from www.kellydown.ca  
If you would like to be removed from this email distribution list, reply with "Unsubscribe" in the subject line.

  

http://www.kellydown.ca/download

