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Case History 
North Sea – Three Wells Analysis 

Application Description 
 
N05-01 was targeting a specific geologic structure in the Top 
Findorf sand. The well was drilled using a RSS powered by a 
PDM and the bit was a TK66 from NOV (IADC M222). At a depth 
of 2744m the 8 ½ section was completed and the well extended 
by a 6” drain. That drain hit a hydrocarbon bearing zone and 
tests identified good potential. To better define the size of the 
pay, a side-track well, kicking off from N05-01 9” 5/8 casing was 
decided. 
 
N05-01x was drilled using a RSS system. neotork was located at 
approximately 40m from the bit which was a PDC type TD506X 
from Baker Hughes (IADC M223). After 962m drilled and at the 
depth of 2832m, an inflow was observed. While trying to control 
the well, a crack occurred in the upper formation and the well 
started to lose mud from that level, while still producing water 
from the bottom. After a few attempts to solve this issue, it was 
decided to cement the whole BHA downhole and abandon that 
well for a second side-track.  
 
N05-01xx was side-tracked from 1860m depth. The side-track 
assembly drilled down to 2150m where a new RSS assembly, 
powering a PDC bit TD506X from Baker Hughes (IADC M223), 
was run. This new assembly completed the 8 ½ section. 
 
The lithology drilled on those three wells was identical however 
N05-01x was not vertical but had a small deviation, from 6° to 
18° with a total TVD difference of 19m. N05-01xx had a hole 
angle ranging from 5° to 10°. The drilled rocks consisted mostly 
of salt, clay and at the bottom of the section a hard level of 
anhydrite and carbonate, which will be one focus of this case 
study. All three wells were drilled consecutively using the same 
contractors, and both N05-01x and N05-01xx used the same 
drill bit. 

ROP Difference N05-01  
vs. N05-01x 
 
N05-01 was targeting a specific geologic structure in the Top 
Findorf sand. The well was drilled using a RSS powered by a 
PDM and the bit was a TK66 from NOV (IADC M222). At a depth 
of 2744m the 8 ½ section was completed and the well extended 
by a 6” drain. That drain hit a hydrocarbon bearing zone and 
tests identified good potential. To better define the size of the 
pay, a side-track well, kicking off from N05-01 9” 5/8 casing was 
decided. 
 

 

This case history showcases neotork utilization in a well (N05-01x) that was side-tracked from an existing 
well (N05-01) following a discovery, to better ascertain the size of the geological structure. After about 
1,000 meters (m) drilled, N05-01x had to be abandoned because of a pressure incident forcing the 
operator to cement the whole BHA downhole. A third well was then drilled (N05-01xx), this time without 
neotork. Those three very similar wells, one drilled using neotork and the two others without, allow a clear 
comparison of the impact of neotork on drilling performance. 

38% ROP 
improvement 

AVG ROP 
26.1 m/hr 

AVG ROP 
36.1 m/hr 
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Comparative Analysis N05-01x and N05-01xx 
 
Bit Wear 
After the side-track was completed, the third well - N05-01xx - was drilled with an identical BHA and drill bit than N05-01x. A run of 
543m was completed in 37.72 hrs (average ROP 14.4 m/hr). However, NO5-01x did not benefit as much from the easier salt and clay 
drilling conditions at the top of the section. In order to present the most unbiased comparison, this case study will focus on the 
bottom part of both runs where they crossed the Zechstein Group/Z2, predominantly composed of anhydrites and carbonates 
that are a notorious cause of lower ROP (as they tend to increase downhole vibrations and stick-slip). 

N05-01xx 
The chart on the right is a 
screenshot of the driller 
monitoring panel whilst crossing 
that interval on N05-01xx. A WOB 
of 10 tons and RPM of 170 
delivered a 5 to 7m/hr ROP but 
with highly erratic surface torque. 
Both the erratic torque, but also 
the need to control parameters to 
reduce stick-slip, are mentioned 
throughout the drilling report 
related to this interval. 

 

N05-01x 
The chart on the right represents 
the same interval when drilled 
using neotork on N05-01x. Due to 
the steadiness in the surface and 
downhole sensors, parameters 
could be optimised and WOB was 
pushed to 18 tons while RPM were 
increased to 200. As a result this 
section was drilled with an 
average ROP of 28 to 36m/hr; a 
fivefold improvement on what was 
achieved when drilling the same 
interval using same bit / assembly 
on N05-01xx. 
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Depth Interval WOB (T) RPM Torque (kFt.Lbs) ROP (m/hr) Slip & Stick Shocks Level 

2767m – 2776m 15 170 11 -12 26 3-10% ratio 0 

2776m – 2780m 18 170 12 -13 29 3-10% ratio 0 

2780m – 2785m 18 190 12 -13 31 3-10% ratio 0 

2785m – 2785.5m 18 120 8 -15 20 3-10% ratio 1 

2785.5m  – 2795m 18 190 8 -15 29 3-10% ratio 0 

Comparative Analysis N05-01x and N05-01xx 
 
ROP 
Below are the results of drill-off tests done whilst drilling N05-01x upper anhydrite layer. These illustrate further neotork’s ability to 
work at higher parameters. 

The tests show that neotork 
proved highly efficient under 
enhanced drilling parameters: 
stick-slip remained almost 
negligible and vibrations were 
at level 0 (see chart below). It is 
worth noting that a drastic drop 
in RPM had an immediate 
detrimental effect on stick-slip, 
as would be expected. Both 
RPM and WOB need to be 
balanced to secure smooth 
drilling conditions. 
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Summary and Conclusion 
 
While this analysis is incomplete, as for obvious reasons bit wear could not be compared, it can be seen that the performance 
delivered by the neotork BHA on the N05-01x well was a marked improvement on the results achieved with similar or equal 
bits/BHA on the two reference wells. 
 
As all other conditions were equal, this improvement in performance can be entirely attributed to neotork and its ability to allow 
optimised drilling parameters. This was particularly evident when drilling tougher formations (anhydrite) where an 80% increase in 
WOB and 20% on RPM resulted in ROP multiplying up to fivefold through the same interval. 
 
Statistics aside, the strongest argument for utilizing a new technology remains the positive feedback from third party users. Below, 
is an extract from the directional drilling contractor’s report, highlighting the obvious benefits of using neotork. 


