Part 3 of the Eight Critical Elements of Asset Management
Survey.

Critical Element 5.
Reliability, Process and Practices Audits.

“You can’t manage what you don’t measure”. If you don’t know the reliability level of your
equipment how can you possibly improve it? How do you know that the practices you have in
place are being followed and are they correct to begin with? Auditing your processes and
practices is amust so you can acknowledge your reality. The problem with Auditing is that
very few people enjoy or feel comfortable doing audits and the people being audited
generally feel threatened so act defensively. How do you encourage people to be involved in
auditing and make people being audited more comfortable?

The key to both sides of this question is to provide context as to why the audit is required?
For example, why do you need to review PM work instructions? These need to be reviewed
as there may be unnecessary steps detailed in the process, the time or resources allocated for
task doesn’t allow it to be completed effectively, the time allocated to the task is far too
much, the tasks are being done too often or not often enough, the output requirements of the
equipment has changed. There are many reasons, but the facts are that equipment evolves
both physically and operationally, so this means the tasks related to asset management need
to evolve aso. If you want to know what elements you should audit refer back to the
Introduction of this report.

M anagement support of process and practice audits.

Question 42 isaimed at understanding the level of management support for auditing of
processes and practices. Without support and understanding, auditing is not likely to occur.



42. Management support the view that Auditing processes and practices is a critical part of any continuous
improvement process.

5. Indicates management do support and understand the importance of Auditing processess and practices.
Scheduling of Audit processes are driven from this fevel.

3. Indicates management support and understand the importance of auditing processes and practices.

1. Management fo not support Auditing.

Responses Percent
5: [ | 36 19.57%
4; [ | 44 23.91%
3 [ | 55 29.89%
z: [ | a0 16.3%
1. [ | 19 10.33%
Additional CDI‘nI‘nEntS:j—ﬂ:‘ r | Z 1.09%
Total Responded to this question: 184 73.31%
Total who skipped this question: 67 26.69%
Taotal: 251 100%

Figure 61. Question 42.
With over 43% scoring a4 or a5 the responses show management support at the highest
level asthey not only support and understand the importance of auditing, they also set
schedules for the auditing to occur. If compliance is measured and actions put in place from
these audits the continuous improvement loop it closed and this would indicate best practice.
A further 30% of responses scored a 3, which still shows significant levels of management
support.

In the context of this survey “audits” refer to maintenance and reliability audits, so if these
are not occurring within your business how can you build management support? In many
businesses you often find auditing processes for quality, environmenta and safety practices.
If these types of audits are already occurring within your workplace it should not be difficult
to bring your management on board with maintenance and reliability audits. The quickest
way to ain support is to complete some trial audits and progress with some “Quick Win”
improvements, which can be used to support improvement initiatives.

Auditing work sites.

A key component of Reliability, Process and Practice Auditsis getting out to the worksites
and reviewing the effectiveness of work instructions. Poor instructions can lead to the
Instructions not being valued, over or under servicing, and in the worst cases rework and
infant mortality. Question 43 isamed at determining how often maintenance work sites are
audited to confirm compliance to work instructions.



43. Maintenance Work sites are audited on a regular basis to confirm compliance to work instructions.

5. Indicates Auditing occurs on a daily basis.
4. Indicates Auditing occurs on 3 weekly basis.
3. Indicates Auditing occurs on a two weekly basis
2. Indicates Auditing occurs on @ monthly basis
1. Auditing does not occur.
Responses
s: [P | 11
4 [F— | 27
3 [— | 27
2, [F— | 51
1 [ | 67
Additional Comments:!_n:' r | 5
Total Responded to this questian: 183
Total who skipped this question: 6a
Total: 251

Figure 62. Question 43.
Of all questionsin this survey the responses to Question 43 show the greatest overall
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14.75%
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FZ.91%

27.09%:
100%:

opportunity for improvements to be made. Nearly 37% of respondents do not audit their work

sites at all, and afurther 28% audit on a monthly basis. Regular auditing of work sites

conducted in a positive manner that engages the maintainers will lead to rapid improvements

to work instructions. Questions that may be included in an audit:
® |s the task on this week’s schedule?
* Wasthistask discussed in the morning meeting?
* Wasthe machine ready for work to commence?
* Wereal materials and tools required to complete the task ready on the day?
® Doesyour team leader visit the work site? How often?

* Have you got the work instruction with you?

* Do you read it? If not why not as the job may have changed since you last did it?

* |sthe work instruction able to be used as a training guide? If you hadn’t done the job

before could you do the task from this instruction?
* What actions in this current task don’t add value?

® Doesthetask address afailure mode?

¢ Arethere any parameters that could be measured that that could prevent or help

predict potential failure.
* [sthetime alocated on the task adequate?
* |sthistask done too often or not enough?
* |sthetask list complete? Should there be more actions included?

¢ Arethetools and equipment listed on the task list adequate?
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* Do you provide feedback at the end of atask? (Quality of task, further work required)

¢ If not why don’t you do it?

* Do you see results from your feedback on tasks?

* Do you generate requests for follow-up work? If not who does it?

Operations audits of unplanned downtime.

Question 44 isaimed at understanding how well the operations groups understand the causes

of their unplanned downtime. Generally these losses can be split into afew areas such as:
Breakdowns, quality issues, rate losses, lack of labor, lack of feed. Ideally a system will bein

place that captures these delays and if audited regularly will point to areas where

improvement is required.

44. Operations Audit unplanned downtime and are aware of the majority of primary causes.

5. Indicates unplanned downtime is measured and causes of the downtime are assessed on & regular basis.
3. Indicates unplanned downtime is measured but causes are not always understood.

1. ¢nplanned downtinre is not measured.

Additional Comments:j-f'

Total Responded to this question:
Total who skipped this question:
Taotal:

Figure 63. Question 44.
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The positive side of these resultsisthat 75% of respondents measure unplanned downtime,

but only 37% actually review the data on aregular basis. If you are measuring any data but
not doing anything with it then the effort collecting the data is wasted. Pareto your loses and
determine the problems that are the most significant contributor. Address the issues with
minimal cost implication first and build business cases for others. If you have the data use it!!



Segmentation Analysis of Reliability, Process and Practices Audits data.
The results of the three Reliability, Process and Practices Audits questions have had scores
allocated from 1 to 5 in line with the scoring criteria. The total scores have then been
averaged by Industry type, the position of the respondents and total no. of employeesto give
the results below.

Auditing total average score by industry type with two or more
responses
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Figure 64. Process and practice Audits by industry type.
The total average scores for this element was the lowest of all elements at 57%. Processing
Plants and Power generation had the highest average score of 64%. Again we find heavy
industries such as offshore, chemical and mining rating themselves at the low end of the

scale.
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Auditing total average scores by Role.
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Figure 65. Process and practice Audits by Role.

The maintenance planners and schedulers have provided the highest average rating in this

element with a score of 67%, with the tradesmen being 4% behind. . It makes sense that

Planners and schedulers rate higher here as much of their time will be spent on working with

work instructions and in many cases modifying these instructions will be a part of there role.

The Low ratings from the Maintenance Supervisor and Reliability Engineers indicate

acknowledgement that they do not Audit their systems regularly.
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Figure 66. Process and practice Auditsby Industry size.




In keeping with the trend to date the smallest of businesses have rated themselves the highest.
The other emerging trend is that the business only dlightly larger (10 to 50) are almost
aways rated the lowest. It could be assumed that the very small businesses are often run by
owners or the crews rely heavily on one another, which breeds a strong culture of ownership.

Conclusions on Reliability, Process and Practice Audits.

Management support exists for Auditing processes, but the maintenance and reliability
fraternity do not do audit processes often or effectively. Thereis also clear evidence that
operation departments don’t do this well either.

If you want to enter the realm of continuous improvement, your principles and practices must
be audited, shortfallsidentified and actions put in place to mitigate losses. For further reading
do some research on Deming’s Plan, Do, Check, Act cycle.



Critical Element 6.

Computer Maintenance Management System. (CMMS)

Your CMMS is your maintenance management database, and like any database, if theinput is
bad the output will also be bad. A well utilised and managed CMMS is an invaluable tool that
should be in close alignment with Work Management system. What does a good CMM S look
like?

What good isa CMM S? (afictional example)

In a great step forward from management an experienced Reliability Engineer was hired to
help improve plant reliability. Thefirst task for this Engineer was to determine the equipment
that causing the biggest losses for the business. Having had a CMMS in use for a number of
years this was the obvious place to start. Thefirst place to ook was the breakdown data and
this was easy to locate as all breakdown work requests had been tagged in the CMMS. The
breakdown crew had been trained well in the use of the CMM S and each breakdown had
been coded appropriately, which made it easy work to pareto chronic losses. The next place
to look was high cost areas, so awork order cost report was run which spilt the costs against
the equipment hierarchy. Because the equipment hierarchy had been structure well and all
relevant hours and materials had been booked against the correct area most of thetime, a
picture of high cost items was developed quickly. Matching the chronic losses and costly
repairs over the last 12 monthsit was easy to find where the effort needed to be applied, so
task briefs were raised so maintenance planners could begin planning some critical repairs
and Engineering could prepare some capital submissions.

The planners developed a plan in the CMMS for the repairs by estimating hours and
purchasing materials, which were easy to find as they had all be catalogued and put in bills of
materials. In afew instances the planning had already been done as the work had been done
before, and the job had been saved as atask list in the CMMS. When all materials were
avaliable for the task the scheduler reviewed his list of work orders from within the CMMS,
checked hislabor availability through the automated connection to the HR module, and then
matched the labor to the task that would be completed in the following week. In the following
week, all task were completed as they had been planned so well, the planner closed off all the
tasksin the CMMS and this data was now captured for reporting. At the end of the week a



PM compliance measure of 100% was reported, and planning accuracy was spot on. The
capital work was still in the approval stage, but at least al the maintenance work was
completed on time and to budget.

Isthis how it works at your workplace?

Management and the CMMS.

Does your management value the CMM S and the data captured in it or do they not have a
good understanding of it? Often mangers have little understanding of the system because to
put it simply, they don’t need to use it. If costs are low and equipment gets fixed quickly with
only afew major breakdowns then we must be doing well, right? If management value the
CMMS then they will be driving the improvements to the system, and thisis what question
45 isaimed at understanding.

45. A CMMS is in place and management lead the improvements to the system.

5, Indicates a CMMS is in place and management lead improvemenis to the systent.
3. Indicates a CMMS is in place but management do not lead system improvements
1. Indicates no CMMS exisis.

Responses Percent
5: [ | 57 30.98%
4, [ | 43 23.37%
3; [F—— | 54 29.35%
z; [ | 15 §.15%
1. [ | 15 8.15%
Additional Comments:j_a:' r | 4 2.17%
Total Responded to this question: 184 73.31%
Total who skipped this question: 67 26.69%
Total: 251 100%:

Figure 67. Question 45.
Thereally good outcome hereis that 85% of respondents reported that they had aCMMSin
place. With 54% rating thisa4 or a5 it aso shows a clear trend towards management driving
the improvement to the system. Of the responses from the 15 respondents that said no CMMS
exists, 6 had more than 300 permanent employees. Of the 57 responses that rated themselves
a5, 21 had less than 300 employees with 3 of those having 1 to 10 employees. How is it that
some business’s of significant size do not have a CMMS in place, where very small
businesses do? How do the businesses without a CMM S manage their workload?



Are all maintenance tasks captured inthe CMM S?

If you want to drive improvement you must have measures to compare your performance.

Y ou a'so need data to help diagnose significant issues. Drawing from experience it has been
found that many plants have limitations on what datais entered into their CMMS and this
presents itself as alost opportunity. For example, areactive plant only puts significant
breakdowns into SAP and doesn’t bother with the quick fixes. The clear loss here is that
chronic short time losses will not be assessed. Does the problem that occurs every shift cost
you more than a catastrophic breakdown that happens once every 10 years? Clearly this call
can’t be made, as these chronic issues are not being measured. Question 46 is aimed at
understanding the extent of the use of the CMMS for capturing all maintenance tasks.

46. All maintenance tasks are captured and managed within the CMMS.

5, Indicates that all maintenance tasks including, PM's planned work and breakdowns are captured in the CHMS.
3. Indicates that PM's and planned work only are captured in the CHMS.
1. The CMMS is not effectively used.

Responses Percent
5:; [— | 63 34.24%
4; [FR— | 60 32.61%
z: [ | 25 13.59%
z; [ | 1z 6.52%
1: [ | 24 13.04 %
#dditional Comments: JJ [ | 5 2.72%
Total Responded to this question: 184 73.531%
Total who skipped this question: 67 Z6.69%
Tatal: 251 100%

Figure 68. Question 46.
The results to the question were very pleasing with over 66% of respondents scoring a4 or a
5. Thisindicates ahigh level of acceptance that all work should be captured and managed
within the CMMS. Equally pleasing was that only 19% of respondents scored a1 or 2. It was
expected that this number might have been higher, asit is common to here complaints about
the usability of the CMMS.
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Training maintenance in theuse of the CMM S

If you have a good work management processit will most definitely be closely linked to the
use of the CMMS, so training needs to occur for both areas. The work management system is
the business process whereas the CMMS is the transactional side of the same process. If your
mai ntenance employees do not know how or why they need to use the CMMS, the data
avaliable will be of little value and efficiencies of using the system will not be realised.
Question 47 isaimed at determining the level of formal training has occurred in the use of
the CMMS.

47. All maintenance employees have had formal training in the use of the CMMS.

5, Indicates alf maintenance employees have had formal training in the use of the CHMMS.
3. Indicates Supervisors and some trade emplovees have been frained.
1. No training program exists.

Responses Percent
5: [ | 55 30.05%
4; [F— | 45 24.59%
z: [ | 50 27.32%
z: [ | 10 5.46%
1: [P | 23 12.57%
Additianal Comments: JJ I | 4 2.19%
Total Responded to this question: 183 TZ2.91%
Total who skipped this question: 68 27.09%
Total: 251 100%

Figure 69. Question 47.
With 55% of respondents scoring a4 or 5 it shows avery high level of commitment to
effectively training maintenance employeesin the use of the CMMS. Of the 27% that scored
themselves a 3, in many cases this level of training may be appropriate for that type of
business. Overall thisis again an excellent result.

Training Operationsin the use of the CMMS.

The CMMS istheinterface for the maintenance and reliability groups customer to enter their
requirements for work. In most cases the customer is operational and technical production
groups. If they do not know the right way to enter requests in the system and then track the
progress of thiswork it will lead to frustration and a perception that the system is inefficient.
For example a production based technical expert enters awork request into the CMMS but
doesn’t have a clear understanding of the priority definitions and that he should fill out the
“required by” field. The expectation of the expert is that his task is important so it should be
done as soon as possible. The planner gets the task, which has an open required by date and

says to himself, “this couldn’t be important because the priority is low and he doesn’t care
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when it should be finished”. This scenario explains why operations personnel need to
understand the work management process and be competent in the use of the CMMS.
Question 48 isaimed at understand the level of formal training for relevant operational
personnel.

48. Relevant operations employees have been formally trained in the use of the CMMS.

5. Indicates all relevant operations employees have been trained in the use of the CHMMS, understand it and use
it effectively

3. Indictates some operations emplovees have been trained in the use of the CMMS, but it is not understood
and not used effectively.

I. Operations do not use the CNMS or understand it.

Responses Percent
s: [ | 31 16.94%
4; [ | 38 20.77%
z: [ | g1 27.87%
7, [— | 23 12.57%
1; [ | 40 21.86%
Additional Cn:n'i'n'ﬁents:_ﬁ,-r'.l r | 2z 1.09%
Total Responded to this question: 183 T2.91%
Total who skipped this question; 63 27.09%
Total: Z51 100%

Figure 70. Question 48.
A very even spread of responses here with a significantly negative connotation of 62%
scoring a3 or less. Thisisaclear indication that operations employees do not value the use of
the CMMS or don’t see it as their job to use it.

Cataloguing and BOMing of spares.

The CMMS being a structured database of sortsis the best place to store information about
spares. The CMM S will have the ability to store spares details in the relevant area of the
equipment hierarchy which make the right spares very easy to locate if it has been set up well
to begin with. Other information may include how many are kept in the store, how long
delivery will be, whether the equipment is repairable or not and how much it costs. Question
49 isaimed at determining what proportion of equipment has been catalogued and entered
into a Bill of materials.
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49, The greater proportion of spares are catalogued and BOM'd to functional locations.

5. Indicates the greater proportion of spares are catalogued and BOM'd to furnctional locations.
3. Indicates about half of the plant spares are cataloged and BOM'd to functional locations.
I. Mo plant spares are cataloged and BOM'd.

Responses Percent
5: [ | 35 19.02%
4; [P | 51 27 FE%
5, [F— | =T 25%
z: [T | 32 17.39%
1: [ | 1] 10.87%
Additional C-:vrm'mants:_?:,.-_A:l F | 4 2.17%
Total Responded to this question: 184 73.531%
Total who skipped this question: 67 26.69%
Taotal: 251 100%

Figure 71. Question 49.
The results from this question were not unexpected, as when you discuss this with peoplein
industry they generally say, “We are doing something about this”. The reality is that most see
this asimportant but rarely is thiswork apriority, as there are many other aspects of Asset
management that need to be working well before having great bills of materialsis of
significant help. Organisations that are mature in their asset management systems are usually
heading down the path of improving their cataloguing and BOM’s

Support of the CMMS.

Contrary to the belief or understanding of many a CMMS does not support or manage itself.
Users and their authorities have to be managed, new users have to be trained, existing users
require technical support, the equipment hierarchy must be managed, bill of materials need to
be built and reports will need to be generated. Without a dedicated support function the
CMMS will not be maintained correctly and will become less effective over time. Question
50 isaimed at determining whether an effective support function exists for the CMMS,
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50. An effective support function exists for the CHMMS.

5. Indicates a key user exists whose primary rofe is fo support the CHMS.
3. Indicates a part time role exists to support the CHMS.
1. Indicates there is no CMMS support on site.

Responses
s; [ | 74
4: [F— | ap
3: [F— | 35
z: [ | 14
1: [ | 20
Additional Comments:j_ﬂ;' r | 3
Total Responded to this question: 183
Total who skipped this question: 63
Total: 251

Figure 72. Question 50.
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10.93%
1.64%

F2.91%

27.09%
100%

This proportion of responants that scored a5 in the question was the highest response for any
guestion. With over 80% of respondents having either afull time or part time resource whose

role is the support of the CMMS it is clear that businesses understand that thereis a
regquirement for this resource.

Segmentation Analysisof CMM S data.

The results of the six Computer Mai ntenance Management System Reliability questions have
had scores allocated from 1 to 5 in line with the scoring criteria. The total scores have then
been averaged by Industry type, the position of the respondents and total no. of employeesto

give the results below.
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Figure 73. CMM S scor e by industry type.
The refining and Power generation industries were the highest scoring in the areaof CMMS
with 92% and 89% respectively. This element had alarge extremes in scores from 40% to
92%. Mining and offshore again appear at the low end of scores. Thereis plenty of room for
improvement here with 13 out of 20 industry types scoring below 70%

CMMS total average scores by Role.
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Figure 74. CMM S score by role.
It is of no surprise that planners and schedulers have score the CMM S questions the highest
of all role types as they are the ones that use the system the most regularly and in effect this
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element is alot about how well the planning and scheduling function works. All of the
operations roles have rated this element at the lower end of the scale and this a'so makes
sense, as often they do not have a clear understanding of how the system works. This presents
an opportunity in that operations personnel should have a better understanding of the CMMS
and how it links into work management.

CMMS analysis by size of industry.
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Figure 74. CMMS by industry size.
Thisisthefirst element where the larger businesses have score well and the smaller
businesses scored at the low end of the scale. It would be expected that larger organisations
would have afully integrated business system and have alarge support network where the
smaller organisations are likely to have a stand-al one system with less support.

Conclusionson the CMM S element.

The scores for the CMM S were high with atotal average score of 68%, with larger industries
using their system more effectively than smaller ones. There were many excellent results to
these questions including:
- Indication of significant management support with management driving system
improvement.
- By far the greater majority companies indicated they capture most of their
maintenance work in the CMMS, and manage the work with the system.
- Thereisahigh level of training occurring for maintenance personnel.
- The support function for the CMMS isin place in most industries.

Areas for opportunity include:
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An improvement in the level of training, understanding and use of the CMMS by the
operations personnel would be of benefit. More effort could be spent building Bills of
materials; thisin turn will help to improve the planned and reactive maintenance effort.

Critical Element 7.

Shutdowns.

Shutdowns are undesirable events as they are often costly and reduce plant availability. To
minimise the effect on output, organisations need to manage shutdowns so all work is
completed safely, to a defined standard, and within the shortest possible time frame. This
requires detailed planning and scheduling utilising many task lists and procedures.

A Shutdown is defined as an *“an engineering event during which new plant is installed,
existing plant overhauled and redundant plant removed” (Lenahan 2006, p.5)

At different industries this definition could be applied to any planned task from one shift
machine downdays, to 10 yearly three-month shutdown. Shutdowns by their nature require
significant resources and are amajor cost to any business at atime when production is
stopped and there is no revenue being generated.

The seven elementsin a shutdown mode!.

A shutdown can be broken down into a seven-element model of excellence in which there are
many guestions to be addressed:
1. Organisation.
- Isthere aformal organisation in place to progress with the shutdown? How is this
organisation formed?
- Doesthe team set shutdown objectives?
2. Planning.
- Isthe plant shutdown schedule known well in advance?
- Are shutdown plans devel oped?
- When is shutdown start and finish dates fixed?
- Isascope of work developed for all proposed work?
- Do al shutdown jobs have work orders raised for them?
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- Areadll tasks verified as being required before being included in the Shutdown? What
criteria are used to determine whether the work will be included?

- Isasafety management plan developed for shutdowns?

- How isemergent work and handled in relation to the shutdown schedule?

3. Contractors.
- Isthere aformal system in place for the control of contractors?
- How is contractor performance reviewed?
4. Costs.
- How isthe budget set for the shutdown?
- How are budget costs tracked during a shutdown?
- What actions occur if the budget amount is expected to be exceeded?
5. Logistics.
- How do you ensure that all parts and equipment are on site and ready before the
turnaround?
- Isasite plan put in place that details the plant layout, pickup and lay down areas,
location of services, access roads, evacuation assembly areas etc?
6. Execution
- At what stageisthe plant handed over to the shutdown crew? Is there a signoff to
indicate this?
- Aredaily meetings held to discuss the current status of the project and any safety
issues? Are these discussions minuted?
- Isthere a specific access point with sign on/off book at the work area?
- How do you ensure that the shutdown stays on schedule? What processis followed if
the schedule can’t be met?
- Isthere a process used to assess emergent work? How is this normally handled?
- Isthere a process to hand the plant back to production.
7. Termination
- Isacommissioning period allocated on the shutdown plan?
- Aredebriefing meeting organised at the end of the shutdown?

- Are learning’s from each turnaround recorded and improvement actions put in place?
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M anagement and Shutdowns.

Question 51 isaimed at determining whether the management of the business has a clear
understanding of the need to have shutdowns, and value the benefits that come from running
them well; or do they see them as a cost with little benefit.

51. Management view shutdowns as an important aspect of plant reliability.

5. Indicates Maragement view shutdowns as an important aspect of plant reliability.
3. Indicates Maragement view shutdowns a necessary evil.
I. Management view shutdowns as a cost with little bernefit.

Responses Percent
5 [F— | 70 38.25%
4; [— | 45 24.59%
3 [— | 47 25.68%
2 [P | 11 6.01%
1: [ | 10 5.46%
Additional t‘:un-:rmants:d),,-_nll F | 3 1.64%
Total Responded to this question: 183 F2.91%
Total who skipped this question: 68 27.09%,
Total: 251 100%:

Figure 75. Question 51.
With 62% of respondents rating this question a4 or 5 it is clear thereis support and
understanding of shutdowns by management. It is expected that this would be the case as
generally shutdowns are budgeted and signed off at a management level due to the potential
high costs associated with them. Acceptance of these costs will indicate a certain level of
support. Of significant interest is the 38% that score a 5. This indicates that the management

of these companies has avery deep understanding related to the importance of shutdowns and
how they effect reliability and hence output.

Shutdown schedules.

A well-managed shutdown must have a detailed schedule highlighting all work required,

avaliable labor, atimeframe for each task and the dependencies between tasks. When the
schedule is agreed upon, it must be locked in place and then monitored on a daily basisto
ensure all tasks are being completed to schedule. Question 52 determines how many

businesses have shutdown schedules and segregates the number of detailed vs ssmple
schedules.
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52. Detailed Shutdown schedules are developed before the commencement of the work.

5. Indicates detailed shutdown schedules are developed before the commencement of the work.
3. Indicates simplified schedules are developed before the commmencement of the work.
I. There are no shutdown schedules

Responses Percent

5: [ | 61 33.52%
4; [P | 54 29.67%
3: [— | 49 26.92%
z: [ | 9 4.,95%
1: [ | g 4.95%
Total Responded to this question: 132 72.51%

Total who skipped this question: 69 27 9%

Total: 251 100%

Figure 76. Question 52.
Over 60% of respondents scored a4 or 5 which indicates most industries are mature in this
element as shutdown schedules are well developed and have significant detail in them, with a
further 27% having a more simplified schedule in place. With detailed schedulesin placein
most cases it would be of interest to understand how often the shutdown is completed to plan.
The success of the shutdown schedul e should be reviewed during the Termination part of the
process and |learning documented so they can be incorporated in future plans.

Shutdown documentation.

A Shutdown management document should include the following types of information: The
Shutdown organisational structure, safety information, safety induction and audit records,
emergency evacuation points, a detailed shutdown schedule, a map of the areas covered by
the shutdown detailing entry points, materials lay down areas and areas of caution. Question

53 will determine if shutdown management documents are in place and to what extent they
are followed.

53. A shutdown management document exists and is followed.

5. Indicates it exists and is followed.
3. Indicates it exists but is rarely referred to.
1. There is o shutdown management document

Responses Percent
5: [ | 51 27.87%
4; [F— | 45 25.14%
3 [T | 30 16.39%
z: [ | 19 10.38%
1. [ | 37 20.22%
#dditional Comments: jJ [f | 4 2.19%
Total Responded to this question: 183 72.91%
Total who skipped this question: 68 27.09%
Total: 251 100%

Figure 76. Question 53.
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Again there was avery high number of responses with arating of 4 and 5 which shows
considerable support for the use of shutdown management documents. Of more interest is
that 20% of respondents don’t have a shutdown management document at all and a further
26% have one that israrely referred to. Its difficult to make an overall comment here as
shutdowns will vary significantly in size from a number of hours to months, so shutdown
plans need to be sized to suit the specific circumstances. Without a plan in place shutdowns
will not be effective as they could be. Follow the plan and keep to the schedule.

Shutdown Managers.

To keep to the plan there will need to be asingle point of responsibility. For significant
shutdowns a manger must be in place for the Planning, Execution and Termination stages of
the shutdown. The manager must have atotal overview of how the shutdown is running at
any time, they will run daily update meetings, ensure work instruction and safety audits are
completed and ensure the shutdown remains on schedule. Question 54 isaimed at
understanding whether shutdown managers are used for outages of 3 days or longer.

54. Shutdowns of 3 days or longer have a shutdown manager appointed.

5, Indicates & dedicated mranager is appointed for the planning, execution and wrap-up phases of the
shutdown.

3. Indicates a dedicated manager is appointed for the execution phase of the shutdown.

1. A shutdown manager is not appointed

Responses Percent

HoR W BN

i

Total Responded to this question:
Tatal who skipped this question:
Total:

Figure 77. Question 54.

55
40
38
15
28
179
7z
251

30.73%
22.35%
21.23%
10.06%
15.64%
71.31%
28.69%
100%

As has been the case with al shutdown questions so far there is over 50% of responses scored

as4 or 5. Thisisand excellent result however as was the case with question 53 there was a

very significant amount of responses where no shutdown manager is appointed at all. This

guestion was specifically pointed at shutdowns of 3 or more days, however al shutdowns no

matter the size must have a manager. In the case of a4 hour shutdown this could be the

tradesman or leading hand, whereas a 1 week shutdown may require a senior maintenance

supervisor or project Engineer.
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Task lists for shutdown work.

If your business is mature and has been using the CMM S well, the mgjority of shutdown
tasks should have already been generated and stored for use as required. Having standard
task lists shortens planning time and ensures that tasks are completed the most efficiently. If a
standard task list does not exist for a shutdown task, then atask list should be generated and
stored on the CMMS for later. Question 55 is determining the level of use of taskslists for
shutdown tasks.

55. Standard task lists exist for the greater proportion of shutdown tasks.

5. Indicates standard task lists exist for the greater proportion of shutdown tasks.
3. Indicates standard task lists exist for some of the shutdown tasks
1. Standard task lists do not exist.

Responses Percent
s: [ | 4z 23.08%
4; [F— | 51 28.02%
3 [ | 41 22 .53%
z: [ | 26 14.29%
1; [ | 2z 12.09%
Additional Comments:j_f.' r | 1 0.55%
Total Responded to this question: 182 72.51%
Total who skipped this question: 69 27 9%
Total: 251 100%

Figure 78. Question 55.
Responses to this question were again good with 73% of respondents having some or alarge
proportion of their shutdown tasks in task lists which can be stored for reuse in future
shutdowns. Thisis considered to be best practice and should be the aim for businesses that do
not currently do this.

Shutdown work and the CMMS.

Question 56 determines what amount of shutdown work is managed through the CMMS.
Although a shutdown scheduleis in place it does not mean that the CMM S should not be
used to manage the shutdown work. The CMM S coupled with a Excellent Work management
process will always be the most appropriate place to manage the planning and execution of
work. All tasks on the schedule must have a work request entered in the CMM S and should
be managed like all other planned tasks.
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56. All shutdown work is managed through the CMMS.

5. Indicates that all shutdown work is managed through the CHMS.
3. Indicates most work is managed through the CMMS.
1. Shutdown work is rot managed through the CAMNMS

Responses Percent
5 [ | 45 24.86%
4; [ | 54 79.83%
3 [ | 39 21.55%
z, [ | 15 8.29%
1 [ | 28 1547 %
Additional CDI‘nI‘nEntS:!—) F | 7 3.87%
Total Responded to this question: 131 TZ.11%
Tatal who skipped this questian: 70 27.89%
Total: 251 100%

Figure 79. Question 56.
With 75% of responses having all or most of the work managed through the CMMS it is clear
most industries understand the advantage of working this way.
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Segmentation Analysis of Shutdown data.

The results of the six shutdown questions have had scores allocated from 1 to 5 in line with

the scoring criteria. The total scores have then been averaged by Industry type, the position of

the respondents and total no. of employees to give the results below.

Shutdown total average score by industry type with two or more
responses
100% -89%.
90% 810080007Q0n—1—1n
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Figure 80. Shutdown scores by industry type.
The power generation sector rated themselves by far the highest here with average result of
89% being based on 5 responses. Considering the size and implication of an unsuccessful
shutdown on equipment such as large generators and turbines, it is not surprising that
shutdowns are managed well. Thereisasignificant gap to the next best being processing
plants at 81%. Thisresult isalso on an average of 5 responses. At the low end of the scale we
find education, and thisis not unexpected as the need for shutdowns would be minimal,
however large capital-intensive industries such as mining and offshore have again scored
poorly, with 62% and 56% respectively.
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Shutdowns total average scores by Role.

74%

68%
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If other, please specify

Operations Manager

Plant manager

Maintenance

Superintendent

Maintenance
Tradesman/Craftsman

Reliability Engineer

Maintenance

Supervisor

Maintenance
Planner/Scheduler

Project Engineer

Plant Engineer

Vice President

Of the scores by role there is atendency for Operations and Maintenance Managers to rate
higher in this element. Does this mean they believe shutdowns are executed better than they
actually are? Of interest also isthe overall scores from the planners and schedulers which is

Figure 81. Shutdown scores by role.

on the low end of scoring. Considering that they will be the most involved in shutdown

planning they are in the best position to rate the overall success of the process.
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Shutdowns analysis by size of industry.
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Figure 82. Shutdown scores by industry size.
In this element we are back to the trend where the smaller businesses rate themselves the
highest. Thereis so little difference between the other average score the results are of no
significant consequence.

Conclusions on the Shutdown Element.

The general results for the shutdown element were excellent and they highlight that the
majority of industries value shutdowns and execute them adequately, utilising the business
tools provided.

Results were particularly good in the use of shutdown schedules, the existence of shutdown
plans and the use of standard task lists, which are stored in the CMMS. Areas of opportunity
include significant amount of businesses that don’t have shutdown plans, use shutdown
managers or manage their work through the CMMS. Thiswas up to 20% of respondentsin
some cases. There was some significantly low scoresin this element for some industry types
which should provide some significant scope for improvement.

The survey is still open for those who would like to assess themselves against the results
presented in this report. Use the following link to participate.
http://tinyurl.com/onesteel survey
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