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• Julian Zec

• National Oilwell Varco (NOV)

• Chief engineer condition monitoring & condition based maintenance/ 
Manager Maintenance & Reliability Engineering

• >50 countries , ~40000 employees

• Leading manufacturer & supplier of Drilling equipment and drilling 
automation

• Delivered 600 drilling rigs in last 12 years

Speaker



Current CBM Programs 
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• NOV have tested numerous 3rd party solutions for 
CM/CBM

• Plenty  of these are too general 

• Technical experts had to cover several areas

• Decision taken to build own package 

• “Rigsentry”

CM/CBM software
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Few types of experts (at least).

• To be more effective
• To utilize knowledge

and expertise

• Domain experts
Does not require

information
sequentially, as 

DVD movie

Explores ever 
changing

enviroment

Experts



“The most important thing is to be seen.”

Investing into effective tools is a quality 
improvement, valueing expert employees 
for that they do. 

To stay



CM/ CBM Domain expert

• Maintenance & Reliability Engineer

• Is expected to meet required business objective by solving
problem in creative way.

• Is expected to shape enviroment

• Two sides of improved software tools



25+ years of experience in drilling controls 
Integration and Automation



Multivariate
&

Multidimensional



Drilling

When it’s time to drill, Drilling and Intervention will design and 
manufacture the tools and equipment you need for a complete BHA 

which will increase ROP, decrease your non-productive time and 
improve safety. Premium drill pipe means that your drilling 

operations can last longer and go farther. Our business unit, Grant 
Prideco is the largest supplier of drill pipe and drill stem accessories 
worldwide. Add to that our business unit, Tuboscope, a well known 

name in the drilling industry for drillpipe inspection services and 
coatings and you have a complete lifecycle management for your 

drillstring in Wellbore Technologies. With your complete downhole 
assembly designed, premium pipe delivered and a drilling fluid plan in 

place, we take it a step further. Dynamic Drilling Solutions offers a 
portfolio of technologies, services and systems that capture data and 
monitor your drillstring while our IntelliServ Network of Wired Drill 
Pipe ensures that data between you and the BHA travels faster. The 

data captured is then analyzed for your next well.  {add WSS for solids 
control and waste management}

Below the earth- show entire drillstring | come back up (maybe a 
fade) to the surface, talk about grant prideco and tuboscope beside 
a pipe truck- move to pipe on rack – pan around the drillfloor and 

create motion graphics to show automation systems.

DRILLSTRING

DOWNHOLE
MEASUREMENTS

HIGH-SPEED TELEMETRY

BOTTOMHOLE
ASSEMBLIES
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Correct and Timely
decisions



2014- The Downturn amplified need for optimization
measures
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Crystal ball -Barrell economy

$ 22 mil Rig purchase +
$ 6 mil replacement=

$= 28 mil

Life Cycle

25 yrs x 80% Utilization x 17 wells
= 340 wells

340 wells =238 mil bbl

$ 6,25 mil / well
700,00 bbl EUR

CAPEX

$ 8.93 bbl

Well Cost Cost by bbl

CBM
Correct Predictive and 
Prescriptive analytics

Drilling automation 
& Optimization

Reservoir simulation and 
management

Better NOV products & 
services, focused on 
customer value creation –
will drive the market 
picture. 

1. Proven resources >90% that oil will be recovered 

2. Probable resources >50% that oil will be recovered

3. Possible resources <50% that oil will be recovered

OPPORTUNITIES

NOV understand 
challenge

Understanding of
business

Understanding of
services and 
technology

Digital tools available
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Increase reliability (safety) of equipment and decrease total (customer)
customer cost of ownership by optimizing maintenance activities.

Our CBM Vision

.
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Develop set of optimized methods 
and procedures that will allow 
diagnosis and certification of the 
equipment within a Program based 
on condition, utilization or 
inspection criteria.

Mission
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Prevent failures

Avoid over maintaining

Avoid cliff events

Proactive support for operations

Remove SPS
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Condition Based Maintenance

Equipment
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Analytics Decision Taking Execution
Data & Information 

Collection

Process



M&RE

Sensory
Data

Inspection Data

Maintenance
Records

Historical
Records

Service & repair
Reports

CM analyticsEngineering 
Documentation

Work orders

Field 
Execution
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Annual
Certificate

Situational 
Awareness



How to build the software supporting 
user in such environment?
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Hollistic approach
.

• Ensure knowledge 
adaptation and 
transition to software
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• Take care of Data Quality • Multipurpose teams
• Domain User is part of 

the development group
• IT is a tool

• Journey is 
Transformative for 
software and expert user



Focus on common goal, unifying human 
and machine 
How does it help reach the CBM goal?

How does it support domain user?

Define what
do  you
know to 
know.

Define what
you know
that you do 
not know.

Accept that
there are
unknown
unknowns



Collaboration is the key
Collaborating to combine data, technology & experiences

Aftermarket
Expertise & Process

Historical Data

Infrastructure & 
Data Science

Customer 
Experience

Design 
Engineers

Customer goals

Risk management



Information (and overload)

Engineering/Product 
information Project Information Operational Data

Siloed governance

Non uniformity architecture / semantics
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Data Quality as part of Data Management Strategy,  not 
domain expert subtask

©2018 NOV | Proprietary and confidential.



25

A collated set of Maintenance Routines compiled in comparison with NOV recommended actions, 
available for implementation in software

Transition from Time Based Maintenance
is design issue
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Symptom Model





Do not waste expert time on what you 
already know

Deploy known
knowns

Prescriptive
Level



Approach known unknowns

• Advanced 
degradation,wear and 
fatigue models

• Use Domain experts
early

• Use rapid prototyping
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Iteratively agree on  additional relevant 
information

Improve
To predictive level



Provide ability to identify and analyse 
unknowns





Exploit Domain experts to guide, verify, 
validate and enrich findings



Long term Asset management 
control and planning



Summary- Rigsentry
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• Is expert system simplifying and supporting decision taking in 
CBM

• System is designed to gradually automatize accumulated 
knowledge while allowing CBM experts to dig in the condition 
situation, down to the data

• It normalizes relevant information sources, presenting user with 
information he needs to see

• Provide confidence and control over situation

• Make time and motivation to push for advanced development

• User and the system are in constant change

Source: Calibri 8pt regular with manual bold applied. 
Source citations are right aligned and wrap up the slide from the bottom. 
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