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What Lean Is

m A process that drives increased value to the customer

m Lean simplifies work, eliminates waste, reduces costs & improves
asset utilization

m A way of holding ourselves accountable to the goals we have set
out to achieve

PUT SIMPLY:

Lean is about focusing your efforts on what adds value

to the customer, by focusing your attention on eliminating
what does not.




What Lean is NOT

m [t's NOT about reducing headcount.
m [t's NOT a flavour of the month or fad
m [t's NOT an initiative or project

m It's NOT a short term fix

If you're going to adopt Lean as your operating

philosophy, you need to provide AMNESTY to your
people




The case for Lean in Maintenance

m Capacity Assurance: Maintenance Excellence as a core competency
m Competitive Advantage:

m Increased throughput

m Improved yields

m Increased savings

m Improved labor productivity

m Reduced working capital

m Improved safety

Build the Business Case, Merchandise it, and

MANAGE to it



Lean Objectives

In most processes, a small percentage of total time spent is actually on
what is perceived as value by a customer.
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Typically, companies concentrate on decreasing the 5-10% of “value added

activity” by working harder, rather than attacking the 90% of “non-value
added” (NVA) activity and working smarter.

Traditional
improvement activities
concentrate here

LEAN Activities
concentrate
here

Lean focuses on reducing/eliminating NVA



8 FORMS OF WASTE: TIMWOOD

8. Waste of Intellect



|s there waste in your backyard?




Is there waste In your backyard? — Metallurgical plant




Is There Waste in Your Backyard? A mine storehouse
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Lean Principles, Tools & Techniques

PULL

Everything produced at the rate of production of the final
product -- “pull” production control
e Just-In-Time production and delivery
Linked production at Takt time
* Kanbans
* Level scheduling
* Machines available on demand

LEAN WORK METHODS

Tactical shop-floor policies used to implement Lean

* Product-oriented * U-shaped lines
production e Autonomation
Standard work * Line stops and andons
Visual control  Error proofing
Good housekeeping/5S
Set-up time reduction
Total preventive maintenance

FLOW

Maximizing value by producing only what is desired in the
shortest time possible with the least resources

 Single piece flow

» Physically and visually linked operations

» Consolidated operations

» Simplified and standardized processes

ORGANIZATION & CULTURE

Progressive employee relations and change leadership
* Workplace safety » Education and
» Multi-skilled, flexible development
workforce e Flat organizations
* Worker job security » Decentralized
* Improvement incentives management

SOURCING & SUPPLIER INTEGRATION

Partnership between supplier and producer
* Fewer, better managed
suppliers
* Quality at the source
» Shared destiny
relationships
» Supplier development

PURSUING PERFECTION

Continuous improvement attitude and empowerment
» Kaizen events and continuous improvement
* Self-inspected quality, not inspected in quality
» Process ownership and responsibility
» Advanced quality concepts and measures
— Hardware Variability Control (HVC)
— Statistical Process Control (SPC)




3 KEY LEAN BEHAVIOURS

m \We can often dive into solution mode when we want to improve a

process, yet there are 3 key behaviours in Lean that challenge
this approach:

m GO SEE
Go to the process and look
m SHOW RESPECT

Don’t assume you know better than the people working the process
every day

m ASK WHY?

Respectfully ask the right people “why” to understand the process
and unearth true, not assumed, process waste



3 MAIN TYPES OF WASTE OBSERVATION

Ohno Circle
Observe the process from a set position
Done in silence over an undefined period (depends on process)
No immediate interaction with the process performers

Waste Walk/Go To The Workplace

Study the process at the Workplace
Done over a few hours
Interacting with the process performers

DILO (Day In the Life Of)

Close study of work activity carried out by an individual or small team
At least a full day of observation




GO TO GEMBA (Waste Walks)

THINK OF TIMWOOD

Forget the conference room, gather around Gemba. If the issue is
core plug permeability, gather around the core! If the issue Is
waiting for computer time to run IPSM model, go to the computer!
If the issue is on the Platform, go to the Platform!

" The employees that are closest to the issue are at Gemba.
Use their experience and wisdom. The Team MUST Be
Involved in business problem solving — and — Continuous
Improvement.

" By seeing for yourself at Gemba, you will better understand
the process, arrive at the root cause and formulate a
solution.



WASTE IDENTIFICATION: SIPOC

SIPOC is ONLY a tool used to document agreements made between the process

customers and suppliers.
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SIPOCs are often used as a pre-cursor to the creation of a Value Stream Map



VALUE STREAM MAPPING

m A series of steps and processes including people, materials, information and
equipment designed to bring a product or service to the customer.

m In a Lean Organisation:

m The process steps are interconnected and not separated, all elements focus
their part in the end-to-end process.

m Performance focus is on the end to end process.
m The customer creates the demand (pull).
m Improvement activity is looked at “end-to-end”.

O
—

Order i
Processing Packing Receiving %
-
A
0p)

SUPPLIERS



5 WHYS

5 Whys is a progressive set of questions (whys)
that help to identify the root cause of a problem.

Essentially you write down a problem statement
and then ask WHY - the first answer is the most
Important as this sets the scene for the subsequent
guestions

m We use this tool because:
m [t doesn’t require deep expertise to apply
m Quick and simple to use

m No-one needs to be an expert in anythingto doa 5
Whys investigation.

m Using 5 Whys will not drown the team in paper
work.

m |dentifies easy root cause issues.

m Requires minimal data.

Problem

NUUL Lduse



Is a process for creating and maintaining an organized, clean, safe and high
performance workplace, that exposes waste and is the foundation for Continuous
Improvement.

al Tl

Before After Before After
Technicians Area Office



SPAGHETTI DIAGRAM

A simple visual tool to optimise layouts and steps within a process: Used widely to
identify two types of wastes: Transport and Motion.

Start Finish

Distance Walked = 45 metres Distance Walked = 12 metres
Start Finish
Miles Driven = 196 Miles Driven =112
Waiting Time = 23 Hrs Time at Site = 25hrs

Spaghetti Diagrams can be used anywhere, in an office, workshop or
worksite.



SOME LEAN MAINTENANCE CASE STUDIES:

WHAT IS AN SOP....AND WHAT MAKES A GOOD ONE?




5S Lean Projects: Before & After



Case Study: Pump Replacements (Cycle time reduction)

Optimizing globally by mapping and measuring the end-to-end process

Oil Compan

Objectives:

° Reduce cycle time for pump
replacements in cold operations

° Decrease well workover costs

Case for Change:

A 11.3 day cycle time resulting in
375bpd of deferred production

($8.2mln/yr in revenue)

Highlights:

° Proactive replacements have a 4.1
day cycle time (vs. 11.3 days for

corrective replacements) and 13%

lower workover costs.

$0.2min/yr lower costs)

Downtime waiting
forrig

Downtime waiting

for start-up
e

$5min/yr
($4.8mlIn/yr revenue &

% proactive
replacements

Stability KPI

Cost per workover AT EREwEr e

—

Daily rate ‘

Pump cost ‘

Lower average cycle time results for proactive vs.
corrective pump replacements.

Changeover time improves with less waiting time
between rigs, higher productivity or “time on tools”,
and movement of work out of critical path.

Time spent waiting for the WSR is reduced by predicting
failures and moving the work out of critical path. No
downtime for proactive replacements.

Intended Benefit Drivers Critical to Quality (CTQ)
% proactive
replacements
Changeover time
Days of lost )
production per Downtime waiting
workover for WSR

Time spent waiting for the rig is lessened by stabilizing
the work flow. No downtime for proactive
replacements.

This is avoidable downtime if the transition from rig off
to start-up between C&W!I and Operations is seamless.

Greater proactive replacements minimizes travel time
and reduces mob/demob costs as workovers can be
“ganged up”.

A stable workflow provides predictability for better
planning and improved bargaining power when
negotiating rates, as well as allows a more consistent
crewto be maintained.

Higher productivity or “time on tools” translates into a
lower cost per workover.

The daily rate is a function of equipment (rod rig only vs.
rod and service rigs) and safety (medic, safety tech, etc.)
requirements, as well as contract rates.

The pump cost is a function of vendor rates and the
technology and size of pump selected.



Lean Maintenance Roadmap: 5 Phases

Monitor and
Continuously
Improve

» Determine redesign implementation sequence

» Conduct pilots to demonstrate
Develop recommendations

Future State * Provide executive briefings
and Validate

* Apply Lean thinking and other business improvement ideas to
develop recommendations for process redesigns

» Simulate flow of information through redesigned processes to
demonstrate and validate results

» Perform value proposition analysis

: » Perform activity analysis to determine resource consumption
Teamlng « Utilize value stream mapping & other lean tools to understand representative
and processes and their associated penalties
» Analyze labor, material and overhead cost
Scoping » Conduct special issue analyses to further complete understanding of current
system
* Identify near-term gains



Lean Maintenance Roadmap: Managing the Change Effort

(a.k.a “The Soft stuff is the Hard stuff”)

Reducing complacency, fear, and anger to
the point that the change has a chance of

starting.

Putting together the right groups of people
to drive the change effort who will take the
time to develop a deep understanding of
the what, the why and how of the change
as well as act as role models and hold
others accountable because they are
committed, enthusiastic and focused on

achieving the change.

Creating a vision which is clear, achievable
and inspiring allows leadership to see the
behavioural implications and develop

performance metrics.

Consistently sending concise, candid,

heartfelt, messages about the direction of
change.

5. Getting people to act on the vision by

removing disabling barriers (e.g. managing
resistance; addressing resourcing
challenges etc).

6. Get clear, meaningful and visible wins to
quickly demonstrate that the change is on
the right course.

7. Addressing the more difficult parts of the
transformation by persisting, monitoring and

measuring progress.

8. Making sure that new behaviour through
modelling, rewarding and recognizing the
new behaviours

R/
e ..



Conclusion

m Maintenance isn’'t sexy. But for capital-intensive organizations,
transforming the traditional function of maintenance into an integrated,
strategic and fully-supported process can spell the difference between
a company that attracts new business and provides a competitive
advantage, versus one doesn't.

m Without question, adopting Lean as your Maintenance Operating
Philosophy will deliver significant benefits:

m Increased throughput (revenue)

m Improvements in equipment availability & on-line time
m Significantly lower operating costs

m Reduced working capital

m Fewer safety incidents

...... and your people will have fun doing it!



