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Dear members and friends of the LPS, 

We hope you are all keeping well and safe, and some semblance of normal life is starting to 
return! 

We have just held our most recent online meeting, on Tuesday  21st July, by Harry Xie of Core 
Labs.  Harry gave a great talk about 2D NMR relaxometry in unconventional mudstones – many 
thanks to him for giving his SPWLA distinguished lecturer talk to the LPS. 

Our next online event is another SPWLA distinguished lecturer – Martin Storey of Well Data 
Quality Assurance will be talking about ‘Log Quality Control, easy as 1-2-3!’.  Please note that 
this talk will be at a different time to normal, as Martin will be talking to us from Perth, 
Australia. Please dial in at 12 midday on Tuesday 18th August.  Please see details on the LPS 
website for how to join – we will be using Eventbrite again for registrations to this free webinar. 

The SPWLA Annual Symposium 2020 is just about to finish up, with only one of the 6 online 
sessions remaining.   So far, there have been some really interesting topics and great talks, 
despite the challenges of not having a face to face conference this year.  Please see the SPWLA 
website for the technical programme and more details. 

We are still hoping to hold our Annual General Meeting as a face to face meeting in the 
Geological Society in November, but for the moment, the Geol Soc remains closed, so our 
events are all online.  The LPS committee is looking forward to seeing you all again soon, but 
for the moment, please take care and we hope to see you virtually! 

Best wishes, 

Dawn Houliston 
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Tuesday 18th August @ 12 pm 

Webinar 

 

`LQC … EASY AS 1,2,3!` 

Martin Storey  
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London Petrophysical Society

Webinar Series – Introduction to M/LWD operations

1 ½ hr sessions (x4) – every Tuesday  (Starting Sep 1st until Sep 22nd) 

London Petrophysical Society;  Registered Charity Number 1020083; A Chapter of SPWLA 

• Everything you ever wanted to know about M/LWD operations but we’re afraid to 

ask!

• Michael Tosh of one&zero will provide an introduction to the fundamentals of 

M/LWD operations

• A focus on the basic operating principles and areas important to ensure quality data 

acquisition and high levels of service quality

• Aimed at those new to the realm of MLWD operations, or those who have expertise 

in different disciplines and would like to understand more of the basics

Key topics:

MLWD Fundamentals, tool design, motor and RSS theory, telemetry system 

archetypes, data transmission, power sources, drill bits design and choice, surveys, 

anti-collision, depth control, surface sensors, circulation systems, ECD/ESD, BHA 

design, MPD systems, maintenance processes, sensors, orientation, geosteering
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WEBINAR SERIES 1– INTRODUCTION TO M/LWD OPERATIONS 

Michael Tosh – one&zero 

Summary 
 
Michael Tosh of one&zero will provide an introduction to the fundamentals of M/LWD 
operations. 
A focus on the basic operating principles and areas important to ensure quality data 
acquisition and high-levels of service quality. 
Aimed at those new to the realm of MLWD operations, or those who have expertise in different 
disciplines, and would like to understand more of the basics. 
Key topics: 
MLWD Fundamentals, tool design, motor and RSS theory, telemetry system archetypes, data 
transmission, power sources, drill bits design and choice, surveys, anti-collision, depth control, 
surface sensors, circulation systems, ECD/ESD, BHA design, MPD systems, maintenance 
processes, sensors, orientation, geosteering. 

Sessions 
 
Week 1 - MLWD Fundamentals: 
What is Measurement While Drilling (MWD), Logging While Drilling (LWD) and Directional 
Drilling (DD). What is the physical make up of a M/LWD tool, how do they interact with the 
wellbore, considerations when designing a BHA (Bottom Hole Assembly) and the main pros and 
cons of running LWD over Wireline (and vice versa). We will review a brief history of M/LWD, its 
growth to its current position in the market. 

#MWD #LWD #TripleCombo #BHADesign #RealTimeDecisions 

Week 2 - Talking about Telemetry: 

Without a physical connection to the M/LWD string, how do we communicate with the sensors 
and tools. In this talk we will discuss the options available to communicate from down hole to 
surface. Each system has its pros and cons, and as such will have an effect on your data 
acquisition programme.    

#PositivePulse #NegativePulse #EM #WiredPipe #Bandwidth #DetectionIssues 

 

 

 



 
Upcoming LPS Events 

London Petrophysical Society: A Chapter of SPWLA www.lps.org.uk 

 

Week 3 - Visualise your formations: 
 
What types of measurements and images can LWD sensors generate, how are those 
measurements made. Some examples of good (and bad) images of the wellbore. What should 
be considered when planning your data acquisition programme. 
#Density #Sonic #FMI #FullyRotating #UltraDeepResistivty #AzimuthalBinning 
 
Week 4 – Designed to Deliver: 
 
How can we get smart with MLWD string design and optimise the logging program to get the 
best results. String length, sensor placement, telemetry demands, logging requirements, ROP 
limits, vibration and how to ensure the equipment chosen is fit for purpose for your logging 
needs.  
#BHADesign #MaximiseData #MinimiseNPT #ToolLife 

 
About the author 

Michael Tosh is a specialist in M/LWD operations and the technical 
lead for one&zero. He has previously worked in various roles with 
Halliburton specialising in Surface Logging Systems, M/LWD, 
geosteering and wellbore placement. He has extensive experience 
in High Pressure High Temperature (HPHT) and Managed Pressure 
Drilling (MPD) environments. Before joining one&zero he worked as 
the Halliburton Technical Advisor for ConocoPhillips, Hurricane 
Energy, Apache, Premier Oil, Energean and Noble Energy.  
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• SPWLA Monthly Webinars:  

https://www.spwla.org/SPWLA/Events/Event_List/SPWLA/Events/EventListRoster.aspx?
DisplayAreaOptions=No&hkey=0e68d4af-78df-4ed2-8bd2-79ddc7cf4411 

• PESGB Virtual Events: 

https://www.pesgb.org.uk/upcoming-events/ 

• PESGB Young Professionals ‘Lockdown Lectures’: 

https://members.pesgb.org.uk/login?redirect_url=~2Fevents~2F5ea18efcd368a80ad629e0aa 
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A message from the LPS Technical Editor Mohammed S Ameen:  
 

Call for LPS Newsletter Articles 
 
We would like to invite members and friends of the LPS to submit technical articles for future 
editions of the LPS Newsletter.  
 
The LPS Newsletter welcomes submissions in a range of flexible formats such as a short story/
article/announcement that fall within the following structures:  
 
• Technical Innovation News:  The LPS will include a section specifically allocated to short, 

topical, innovation-oriented news.  This can be a paragraph or an extended abstract format 
to share with the community newly developed methods, tools, and newly registered 
patents.  The objective is to disseminate the information to all interested parties within the 
LPS community and beyond. Innovation encompasses new designs or methods, with the 
ultimate objectives of better solutions to meeting needs, or realising a goal in a new 
technique. The innovations are key to providing industrial and academic teams with a 
competitive edge, and part of the process of innovation is to make end users and 
competitors aware of what is new.  The LPS would like to contribute to promoting 
innovative ideas and processes through the newsletter communication. 

• Major Articles: In depth articles discussing topics of interest.  Such articles can involve a 
review of a particular subject or can address and discuss a specific method, tool, or an 
academic study finding.  For example, articles may discuss the implementation experiences, 
implementation efforts of a tool or a method, and uncertainties in the outcome and areas 
for improvements 

• Short Notes Articles: These can be preliminary findings of academic and industrial R&D 
projects related to petrophysics, rock physics and rock mechanics.  These short notes can 
be in the format of an extended abstract. 

• Educational Material:  This may include introducing a topical subject to the wider 
community.  For example, there is a lot of discussions on Artificial Intelligence application in 
geosciences including petrophysics, rock physics etc.  An article that describes the basic 
principles, historical background and current state of the art and challenges would be 
appropriate and timely.   

 
The contribution formats 
Articles should be submitted in Word format and with embedded figures.   
Word count:  

Technical Innovation News:  up to 500 words, and up to 4 figures/illustrations  
Major Articles: up to 3000 words and up to 15 figures/illustrations 
Short Notes Articles: up to 1500 words and 8 figures/illustrations 
Educational Material: up to 3000 words and up to 15 figures/illustrations 

 
If anybody wants to contribute with material which has been previously published the 
LPS Editor requires approval of the original article author (s) and the publisher and a Word 
version of the article without graphics.  
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Why publish in the LPS Newsletter?  
Articles submitted to the newsletter will benefit from rapid publication and flexible format.  
Furthermore, sharing technical innovation news give the inventors/service providers/
researchers the exposure to potential end users and help in completing the innovation process 
into implementation and testing opportunities. 
 
The deadline  
Contributions should be sent to the LPS Technical Editor by email.  Articles will be published 
on first come first serve basis subject to suitability of the article and readiness for publication 
with no editorial issues.    
 
Frequency of publication 
Accepted contribution for publications will be published in the monthly LPS newsletter. 
  
The license and copyright 
By submitting a contribution to the newsletter, you agree that the text which appears in the 
newsletter will be publicly available. 

How to submit? 
To submit a contribution to the newsletter please send your material at the first instance in a 
compressed pdf file format to the Technical Editor of the LPS:  ameenms1958@gmail.com 
 
All submitted material should have the full names and affiliation and contact details for the 
authors with an indication as to who is the corresponding author.   
 
It is the responsibility of the author to get permission for the publication of material from their 
organization and third parties.  LPS assumes that such permission is obtained before the 
material is submitted. 
 
Commerciality should be avoided, and while preparing the material for publication the author 
should avoid any offense to others. 
 
Templates for articles will be available on request from potential contributors. 
 
Contact for queries/clarifications: 
If you have further information/queries please contact: 
The LPS Technical Editor, M. S. Ameen by email: ameenms1958@gmail.com  
 
 
 

mailto:ameenms1958@gmail.com
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Innovations in Wireline Cable Protection 
 

Part 3: Digital Wireline Standoff (WXSO) (1) 

 

G. Wheater (*), Ronald Ford and S.L. Huyton (*)   
(*) Gaia Earth Group, UK 

Email: guy.wheater@gaia-earth.co.uk 

Overview 
 
This article is the final part in a series on innovations in the field of wireline cable protection. 
The first part, about cable sticking mitigation, was published in the LPS Newsletter, March 2020 
(Wheater, 2020). The second part, about a digital standoff for wellbore diagnostics and cable 
dynamics, was published in May 2020 (Hanson, Wheater, Huyton, 2020).  
In this article we discuss the development and application of a new wireline cased-hole standoff 
(WCSO); a set of prototypes is currently en route to the Gulf of Mexico to commence field 
testing. It should be stated we do not yet possess operational data to validate the performance. 
Development of WCSO was driven by clients’ demands, after they asked the following 
questions: 
1. Can wireline standoffs reduce the wireline wear we are seeing in our casing? 
2. Can wireline standoffs reduce logging tensions and give us more pull on the cable head or 

allow us to run a lower spec’ cable? 
At the time of asking (2018-2019), the answers to these questions were: 
For casing wear: 
WLSOs (wireline standoffs) will help reduce the wear in casing by lifting the cable out of a 
developing groove. However, WLSOs are open-hole tools and not best suited for the cased-hole 
environment:  
a. they have fins: of no value in casing, and  
b. a low coefficient of friction is highly desirable for cased-hole work, requiring an alternate 

standoff design and new materials. 
 
For tension reduction: 
 
WLSOs (wireline standoffs) are designed for sticking mitigation in open-hole (keyseating and 
differential sticking) and not intended as a tension-reducing technology. It was never expected 
that WLSOs would reduce cable drag (or surface tensions) in open-hole to a degree that is 
“regularly noticeable” nor to make drag reduction a reliable feature for clients. The reason for 
that is the length of cable with WLSOs mounted is generally small compared to the overall well 
depth (and overall wellbore tortuosity). (1) 
Our analysis has demonstrated that cased-hole cable drag can have a tremendous impact on 
wireline logging performance (this applies for both wireline and slickline). In some wells, the 
friction losses in casing can be huge.  
 
 
 
(1) We have seen a significant tension reduction on one unique job with a long WLSO array in a highly tortuous open-hole but most of the time we do not notice any significant change in 

the expected logging tensions (+/-). 

mailto:guy.wheater@gaia-earth.co.uk
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Other issues in wells with tortuous cased-hole sections may be: 
1. Insufficient pull to free stuck logging tools (limited overpull on the cable head) 
2. Poor tension transmission efficiency (from surface to cable head) 
3. Inability to run some services (use of heavy tools may breach technical limits, leading to a 

compromised logging programme)  
4. In high-angle or long-extension wells, tractor performance may be compromised 
 
A new standoff was needed to address this constellation of issues. Employing a higher strength 
cable is a common solution for insufficient pull but those cables are generally heavier.  A 
heavier cable yields higher logging tensions and the actual gain at the cable head may not be 
as advantageous as one expected: thus, our focus has been on optimising cable performance 
via drag and contact reduction. 
The goals of the cased-hole standoff (WCSO) were three-fold: 
1. To reduce cable contact in casing and reduce or eliminate wireline wear grooves which 

could eventually impact well integrity and require a costly intervention.  
2. To reduce the cable drag in tortuous, cased-hole sections and thus lower the logging 

tensions at surface. 
3. To improve tension transmission efficiency to the cable head. In this regard, reducing cable 

drag is a double win: i) a lower logging tension allows more overpull capacity at surface and 
ii) a higher tension transmission efficiency allows more of that force to reach the cable 
head.  

 
The WCSO is pictured in Figure 1. The WCSO has a steel chassis (like a WLSO) with two Carbon-
Teflon Shells mounted on the exterior for contact with the casing or tubing. Carbon-Teflon is a 
material known for its low drag coefficient and high durability, commonly employed as bearing 
surfaces.  
An array of WCSOs effectively converts a section of cable into a long bearing, reducing drag and 
lowering tensions (the WCSOs effectively disrupt the Capstan equation that assumes constant 
cable contact around bends). The dry drag coefficient of Carbon-Teflon against steel is 0.12 and 
in OBM the “wet drag coefficient” should be lower; cable torque will rotate the WCSOs which 
may entrain a thin fluid film between the shells and the casing.  
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Figure 1: A WCSO-295 mounted on hepta-cable. The chassis is borrowed from our open-hole WLSO 
with a central undercut for shell fitment. Vented screws hold the shells in place and avoid trapped 
pressure. The diameter of the field test WCSO is 2.95” but any size down to 2.15” is possible. Fitment 
to any logging cable (including mono-cable) is achieved through a range of cable inserts, borrowed 
from the WLSOs. Installation time is < 1 minute per WCSO using an Express installation kit.  

 
Tortuosity explained: 
 

Wellbore tortuosity has been defined by the oil industry in various ways, one of which is to 
consider the numerical differences between the projected and actual directional data, after 
which a number can be assigned (the closer it is to projected data the lower the tortuosity).  
For wireline, tortuosity can be defined by the cable force equations. There are two main factors 
that influence the wireline tortuosity: 
1. 3D well path 

2. Cable drag coefficients (to formation and casing) 

If the cable drag coefficient can be reduced, the wireline tortuosity (and logging tensions) will 
also be reduced; the well path cannot change, but the force required to pull an object through 
it will be lower; both large scale and small scale directional features are captured with wireline 
tortuosity and by reducing the cable drag we are effectively taking a directional well and 
bending it over our knee to make it straighter (from a force perspective). 
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In the example below, illustrated in Figure 2a, we have a tangent well with a vertical cased-hole 
section and an open-hole build section. Let us assume we have four open-hole logging runs 
planned, and each tool-string has a different weight (run 3 is the heaviest, being a sampling 
string, and run 4 is the lightest, percussion side-wall cores). The relationship between the 
buoyant tool-string weights and surface tensions (when logging up from TD) is illustrated in the 
chart in Figure 2b – the response is linear, and the gradient is defined as the “wireline 
tortuosity”. The number 1.35 tells us the well has only one major inflexion zone (the build 
section) and for every 1000 lbs of extra tool weight we expect to see ≈ 1350 lbs extra at surface. 
The wireline tortuosity determines the rate of tension increase at surface and is a major factor 
for conducting sticking risk assessments (the higher the wireline tortuosity the faster the rate 
of overpull consumption at surface). Looking at it the other way: 1000 lbs overpull at surface (to 
free sticky tools) will result in ≈ 740 lbs reaching the cable head (a tension transmission 
efficiency of 74%, which is not unreasonable). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2a: A tangent well with open-hole build. Most of the wireline tortuosity (the driver of higher 
logging tensions) is due to the directional changes in the open-hole section. The wireline tortuosity 
from surface to the kick-off point is 1.0. It then builds in casing and the open-hole to reach a 
maximum value at TD. 

 

 



 
Technical Article 

London Petrophysical Society: A Chapter of SPWLA www.lps.org.uk 

 

 

 

 

 

 

 

 

 

Figure 2b: Wireline tortuosity is a measure of force amplification from the cable head to surface. The 
steeper the gradient the higher the logging tension and the quicker we will consume overpull capacity 
at surface. S-shaped wells usually have a wireline tortuosity of > 1.5-1.6, super-tortuous wells may 
exceed 2.0. (< 50% tension transmission efficiency). 

If we imagine a similar offset well (Figure 3a), this time with a second inflexion zone (a modest 
hole drop-off towards TD) we can see a wireline tortuosity of 1.65. This relatively small change 
in well path has increased our tortuosity by 0.3 and reduced our tension transmission to 60% 
(increasing our risk of not being able to free sticky tools since the overpull consumption rate is 
much higher).  

We can see how the tortuosity changes with depth along the well-bore as we log up towards 
the casing shoe, the wireline tortuosity (gradient) reduces in a clockwise fashion to a value of 
1.05 (near-vertical hole: in pure vertical hole the cable hangs benignly and 1 lb extra on the tool
-string results in 1 lb extra at surface, there is no sideways thrust and Coulomb friction from 
the cable is zero at this theoretical limit).  

Back to the example well (Figure 3b), at the casing shoe the wireline tortuosity is only 1.05: the 
cased-hole section is very straight and most of the wireline tortuosity (92%) is coming from the 
open-hole. In this example, the focus would be on sticking mitigation (keyseating) and there 
would be little benefit in addressing cased-hole drag with WCSOs.  

The higher the wireline tortuosity at the casing shoe the more directional changes there have 
been between the kick-off point and the shoe: the more cased-hole cable drag there is, and the 
greater the benefit in cable drag reduction: reducing wireline tortuosity, logging tensions and 
casing wear in the process. 
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Figure 3a: An offset well with hole drop-off results in a much higher wireline tortuosity. As we log out 
from TD, towards the casing shoe, the wireline tortuosity reduces from 1.65 to 1.05. A pure vertical 
well (which does not exist in reality) has a wireline tortuosity of 1.0 (a gradient of 45 degrees) when 
plotted on equal scales.  

 

 

 

 

 

 

 

 

 

 

Figure 3b: The cased-hole tortuosity is small on this well (0.05). It can be thought of as the angle 
between the wireline tortuosity at the shoe and the theoretical limit of 45 degrees at the kick-off 
point. The focus would be on open-hole risk management in this case.   
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When the cased-hole tortuosity is greater than 0.3 (wireline tortuosity at the casing shoe is 1.3) 
there may be an argument to improve performance through cable drag reduction via WCSOs. 
This can be particularly important on wells where the technical limits are being approached, i.e. 
where the tension transmission efficiency is low and/or overpull capacity is limited (aside from 
any wireline wear concerns, if present). 

The ratio between open-hole and cased-hole wireline tortuosity drives the focus for 
conveyance risk management, as illustrated in Figures 4a & 4b. When most of the wireline 
tortuosity is in cased-hole (Figure 4a) the cable drag component should be evaluated to see 
what difference a targeted array of WCSOs will make. Where most of the wireline tortuosity is 
in open-hole (Figure 4b) the main concern will be keyseating and/or differential sticking risk.  

If the needle is somewhere in the middle (and the overall wellbore tortuosity is high) then both 
drag reduction and sticking mitigations should be evaluated – the result may be a 
recommendation for WLSOs for open-hole and/or WCSOs in cased-hole.  

Conversely, if the there is adequate pull available, casing wear is not a concern and the open-
hole lithologies are not conducive to cable slot cutting (the precursor of all forms of cable 
sticking) there may be no requirement for any kind of wireline standoff. 

 

 

 

 

 

 

 

 

 

 

Figure 4a: If we are facing high logging tensions and the open-hole section is largely straight, we may 
focus on drag reduction in cased-hole using WCSOs (if technical limits are approached). 

Figure 4b: If we are facing high logging tensions and the cased-hole section is largely straight, we 
should focus on sticking mitigation with WLSOs. 
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Example well for WCSOs: 
 
The well in Figure 5 is semi-fictious. It is a deep-water well (> 25,000 ft MD) employing a high-
tension logging system (high strength cable and Capstan). The client wants to take extensive 
samples from the sand package S1 illustrated in the well path. Upon modelling the well, there 
is concern about the overpull capacity on the tools, despite running wireline jars. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5: A tortuous Deepwater well where the objective is to take wireline samples from Sand #1. 
There are concerns over the overpull capacity at the cable head due to the depth and tortuosity of 
the wellbore. The curve on the left is the cable thrust (lbs/ft) which is generated from the cable force 
equations. ≈ 60% of the cable drag is coming from the ≈ 6000’ of build zone in casing, presenting a 
good opportunity for intervention with WCSOs. 
 
Key well parameters are shown in Table 1 and the wireline tortuosity is plotted in Figure 6. We 
can see ≈ 90% of the wireline tortuosity is in the cased-hole (as one might expect, looking at the 
well path). 

 
 
 
 
 
 
 
 

Table 1: Well parameters. Correlating up to sand #1 96% of the total cable drag is from the cased-
hole section (related to the area under the thrust curve in Figure 5). 
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Figure 6: At TD, the wireline tortuosity is 1.8 and it reduces to 1.69 by the time we get to the casing 
shoe. It continues to reduces as we log out towards the kick-off point (mudline) where the tortuosity 
is 1.0. In this case, WCSOs may reduce the cased-hole tortuosity and improve logging performance if 
an array can be deployed over the highest drag zones (however, the trade-offs between time/cost/
benefit needs to be ascertained).  
 
In theory, an array of WCSOs, covering 6000’ of build section may be advantageous in this case. 
The differences are shown in Figure 7. 
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Figure 7: The blue curve shows the tension up the line from the cable head to surface (without 
WCSOs). The red curve shows the tension up the line from the cable head to surface with WCSOs 
covering the 6000’ build section. The gradient of the tension curve reduces over this zone resulting in 
a lower tension at surface.  

The modelled results are shown in Table 2 and the benefits in Table 3.  

 

 

 

 

 

Table 2: Modelling results with and without WCSOs. The overpull capacity on the tool-string is low 
(150% is a reasonable target for overpull capacity). With WCSOs we improve the pull by ≈ 30% 
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Table 3: The improvement in performance via WCSOs makes the proposition of wireline sampling 
more agreeable with a much better safety margin on overpull and tension transmission.  

 

Wireline wear reduction: 

 

Wireline wear in casing may be a concern on some wells, especially if there are a high number 
of logging runs performed over time. A nascent wireline groove is illustrated in Figure 8: 
 
 
 
 
 
 
 
 
 
 

 

 

 

Figure 8: The beginnings of a wireline wear groove in CSG 

Location and intensity of cased-hole doglegs is key to the wear problem. Shallow doglegs 
experience the highest cable tension and have the longest exposure to cable cutting action. 
However, for injector wells, with glass-fibre coated liners, the disruption of the coating is far 
more sensitive to cable or logging tool interaction and this may impact injection rates. Casing 
wear is also a critical concern for “intelligent” casing. 

Figure 9 shows a DW well with shallow doglegs. The client is concerned about casing wear 
below the mudline, as indicated by the peaks in cable thrust curves. 

As we log out, the tensions and thrusts reduce as per the trend illustrated in Figure 10. Thus, if 
the cable contact can be reduced over this peak thrust zone the resultant casing wear will be 
less (if a cable is suspended above a groove it will not deepen). 
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Figure 9: The peak  cable thrust curves below the mudline are a concern for wireline wear during the 
upcoming logging operation and can be addressed by an array of WCSOs. The authors 
recommended running a gyro to confirm the cased-hole doglegs since the two peaks are high 
frequency (un-natural) – the MWD azimuth measurement may be in error due to low deviation or as 
a result of splicing the directional data (bit trip).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10: As we log out towards surface the logging tension reduces. The character of the thrust 
curves remains the same, only the amplitude changes. We do not have sufficient data to know the 
thrust levels where a client should be concerned about wireline wear in casing – this is currently 
under investigation.  
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The question then, is of optimisation. How many WCSOs should be deployed and what 
reduction in wear might we gain? Figure 11 below shows the results of a 10,000 ft array of 
WCSOs (67x WCSOs @ 150 ft intervals) logging up from TD. At ≈ 20 Kft, the array no longer 
covers the peak doglegs and normal cable contact and wear is assumed. 

 
 
 
 
 
 
 
 
 
 
 
 

 

 

Figure 11: ≈ 70x WCSOs, taking about 1 hr 15 mins to deploy may reduce the contact and wear by ≈ 
60% (in theory). 

 

 

High-angle wells and extending tractor reach: 

 

In high-angle and long-extension wells, cable drag in casing may impose technical limitations 
on the wireline conveyance: 

1. The tractor power may be insufficient to reach the target zone safely. 

2. The ability to recover a tool-string and tractor may be compromised due to high drag 
around the build section (needing a higher strength cable that then needs a bigger tractor 
to pull it – a vicious cycle in the making).  

 

Figure 12 shows a typical well for tractor operations with a long extension. 
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Figure 12: The well builds relatively quickly and reaches horizontal by about 5000 ft TVD. The 
fluctuations in trajectory along the horizontal sections accumulate and gradually the tractor power is 
sapped.  

If WCSOs are positioned behind the tool and towards the base of the build section, the cable 
drag will be reduced and the tractor will have an easier job, illustrated simply in Figure 13. 

 

 

 

 

 

 

Figure 13: The drag hotspots in the well can be identified and WCSOs can be deployed such that 
when the tractor starts to feel strain the WCSOs provide “second wind” for reaching the target.  

 

If we consider the simplest case of cable drag behind the tractor, we can model the difference 
that WCSOs might make, as seen in Figure 14.  
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Figure 14: Assuming ≈ 6000 ft of WCSOs are deployed behind the tractor we can see the tension 
gradient by drag reduction changes from ≈ 65 lbs/1000 ft to 50 lbs/1000 ft, resulting in a gain of ≈ 
25%. The drag around the build will increase with the higher minimum tension and therefore WCSOs 
are needed there too (> 70-75 degrees inclination).  

 

The Standoff Suite: 

In certain, challenging wells, there may be advantages in the deployment of all three standoff 
classes, creating a down-hole “triple-combo” of cable mounted technologies, all contributing to 
a safer and more efficient logging operation, mitigating risks, maximising performance, and 
building the database to drive future quality improvement initiatives.  
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By rigorous analysis and data integration (from down-hole and surface) the innovations and 
applications for cable protection will continue to evolve.  
 
Summary:  
 
Cased-hole cable drag is a big subject that has largely been ignored to date but is clearly 
worthy of investigation. If an upcoming logging job is shown to have high tensions by 
modelling, we must ask why, and then challenge if we have to live with it? Is it due to the open-
hole or cased-hole tortuosity? If the origin of high tension is largely from the cased-hole 
section, then WCSOs may be able to create an advantage that enables acquisition to safely 
continue without comprise or upgrade of equipment. 
The benefits of cased-hole standoffs are: 
1. Reduction of logging tensions 
2. Mitigation of wireline wear in casing 
3. Enabling of services that could not otherwise be logged safely on the wire (cable) that is 

available 
4. Increased pull on the cable head, to free stuck logging tools 
5. Improved transmission efficiency from surface 
6. Reduction of stress and increase of reach with tractors. 
During field testing the benefits (and trade-offs & drawbacks) of WCSO deployment will be fully 
investigated. 
 
Further readings  
 
G. Wheater, 2020. Innovations in Wireline Cable Protection – Part 1. LPS Newsletter, March 
2020. 
M. Hanson. G. Wheater, S. L. Huyton 2020. Innovations in Wireline Cable Protection – Part 1I. 
LPS Newsletter, May 2020 (digital standoff). 
 

This LPS article is the first public communication on the technology and its applications.  
Further details can be acquired from the corresponding author Guy Wheater on the email 
given above.   
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Notice from the Technical Editor:  
 
Articles published in the LPS Newsletter are not peer reviewed but are subject to technical 

editorial review for relevance to the LPS community.  Views expressed in the published articles 

are those of the authors and do not necessarily represent the views of the LPS. 

The LPS welcomes relevant contributions for publications from LPS members, sponsors and 

the wider geoscience and engineering community.  Contributions from previous and upcoming 

presenters in LPS events are particularly welcome.  For further information and submission 

email the LPS Technical Editor, M. S. Ameen: ameenms1958@gmail.com 

mailto:ameenms1958@gmail.com
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SPWLA has played a major global role in strengthening petrophysical education and strives to 
increase the awareness of the role petrophysics has in the oil and gas industry and the scien-
tific community.  
 
The LPS is a chapter of SPWLA and we encourage you all to become members of our parent or-
ganisation and join the "Home" for Formation Evaluation and Petrophysics. 
 
Remember that professional and student membership has many benefits including; 
 
• The Petrophysics Journal  

• The new  SPWLA Newsletter magazine 

• Access to online literature resource 

• Discounted registration for two "Topical Conferences" each year 

• Access to monthly Webinars 

• Access to and use of training facilities located in Houston 

• Discounted registration for the Annual Symposium and its associated short courses 
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