The RCM II Audit

1.  Introduction

Senior management with overall responsibility for any asset that has been subjected to an RCM II analysis must take care to satisfy themselves that they agree with the analysis. This is known as the RCM II audit and normally entails a formal review of the contents of the RCM Information and Decision Worksheets. The two principal reasons for the audit are as follows:

· senior management bears the overall responsibility for the asset if something goes badly wrong, so it is in their own interests to satisfy themselves that reasonable steps are taken to prevent such occurrences.

· a group of people will have worked long and hard on the analysis, and they will expect someone in a senior position to take some interest in what they have done.

This paper reviews the following key elements in the auditing process:

• when it should be done

• by whom it should be done

• what the audit entails

2. Who Should Do the Audit, and When Should It be Done

Who

The audit does not necessarily have to be done by the senior managers themselves.  It is of course their prerogative to delegate this function to anyone in whose judgment they have sufficient confidence. However in so doing it should always be understood that the auditors are acting on behalf of senior management, so the latter still bear the ultimate responsibility for decisions. Whoever carries out the audits must also be thoroughly trained in RCM II.

When

RCM II analyses should be audited as soon as possible after the review groups have completed their work


(preferably within two weeks) for two reasons:

‑ the recommendations can implemented quickly, and so the organization can equally quickly derive whatever


benefits are to be derived from the implementation phase of the project.

‑ the facilitators and groups will receive quick and cogent feedback. Delay at this stage is very quickly


perceived as "lack of interest on the part of management, and rapidly becomes seriously de-motivating.

3. What the Audit Entails

An RCM II analysis needs to be audited from the point of view of method and content. When reviewing the method, the auditor seeks to ensure that the RCM II process has been correctly applied. When reviewing the content of the analysis, the auditor seeks to ensure that the correct information has been gathered and conclusions drawn both about the asset itself and the process of which it forms part. Key issues that need to be considered are as follows:

Levels of Analysis

· The analysis should be carried out at an appropriate level. (The most common fault is to analyze things at too low a level, and the usual symptom is lots and lots of items or components with only one or two functions defined per component.)

Functions

· Each function of the equipment should be clearly and correctly described (primary plus ESCAPE)

· By and large, each function statement should define only one function, although it may incorporate more than one performance standard. Do this by ensuring that each function statement contains only one verb.

· Performance standards should be quantified wherever possible, and should indicate what the equipment must be able to do in its present operating context rather than its rated or nameplate capacity (what it can do)

· All protective devices should be listed and their functions correctly described (in other words, devices which are designed to act if some other failure occurs, and specified ‘to do X if Y occurs)

· All gauges and indicators should be listed, together with desired levels of accuracy

Functional Failures

· All the functional failures associated with each function should be listed (usually complete failure plus the negative of each performance standard in the function statement)

Failure Modes

· Failure modes should be reasonably specific:


‑they should include a verb, not just specify a component


‑the should be a word other than just "fails" (sheared, worn, jammed, deteriorated, blocked, shorted, etc) unless it is appropriate to treat the component as a black box


‑switch failures should indicate whether the switch fails in the "on" or "off' position


‑valve failures should indicate whether the valve fails in the "open" or "closed" position

· Ensure that black‑boxing has not been overdone. In particular, a key criterion for black‑boxing is that the item is not likely to be susceptible to any form of preventive maintenance, so any item which just says "widget fails" should not then have an on‑condition, scheduled rework or scheduled discard task associated with it. (Failure‑finding can be applied to black boxed items, because it usually entails checking out the function of the item as a whole.) If a black‑boxed item is given an apparently valid preventive task, the failure mode should be redefined to coincide with the task.

· Failure modes should relate directly to the functional failure under consideration.

Ensure that failure modes and failure effects have not been transposed, as in:

Failure Mode  



Failure Effect

         Motor trips out


Pump impeller jammed by rock

· Ensure that any failure modes which have happened or which you consider to be reasonably likely have not been omitted.

· Ensure that two substantially different failure modes are not combined in one description:


Wrong                                                       Right


Screens damaged or worn                         1 screen damaged


                                                                  1 screen worn


Failure Effects

· Failure effect descriptions should enable you to decide:

‑whether (and how) the failure will be evident to the operating crew

‑whether (and how) the failure poses a threat to safety or the environment.  

‑what effect (if any) the failure has on production (output, product quality, customer service)

‑whether the failure causes any secondary damage


but failure effects should not use the actual "consequence words" like "This failure affects safety" or "This 
failure is evident"

Failure effect descriptions should list:

‑the likely total downtime (not just repair time)

‑what must be done to rectify the failure (replace, repair, reset, etc.)

‑ Ensure that anything which is said to be "analyzed separately", actually is analyzed separately.

Consequence Evaluation

· Special care should be taken to ensure that the hidden function question has been answered correctly. In particular, the correct meanings have been attached to terms on its own and under normal circumstances in this question. The answer to question H should nearly always be the same for all the failure modes which apply to any one functional failure. If they are not it is nearly always because the function or the functional failure has been incorrectly described, or because the failure mode does not belong with the functional failure. 
· Pay special attention to the evaluation of safety and environmental consequences of evident failures, (the "Y" or "N" answer in column) and the effectiveness of any tasks that might have been selected to manage failures in these two categories.
Task Selection

All task descriptions should be complete in themselves. Tasks should be described as fully on the decision worksheet as they would be on the finished schedule, or at least in a way that will leave a subsequent procedure writer in no doubt about the intention of the task. They should make clear exactly what is to be done, what performance standards (if any) apply to the task and which part of the machine or which component is affected (if necessary task descriptions should include component or sub‑assembly numbers).

For example:

Wrong 
Right

Check coupling

Check feed screw coupling for loose bolts


or


check long travel coupling for missing bolts


or


Check pump coupling rubber for deterioration


or


Check agitator coupling flanges for cracks etc

Calibrate gauge

Fit 0‑20 bar test gauge to test point and check if reading on pressure



gauge P1204 is within 5% of reading shown on test gauge


or


Remove pressure gauge P1204 to workshop and recalibrate following


procedure in manual 27A

•  If the answer to question H is "No" and the question to H4 is "No", then question H5 should be answered.

•  If the answer to H5 is "Yes", the proposed task should not be "no scheduled maintenance"



•  If the answer to question S or E is "Yes", the proposed task should not be "no scheduled maintenance" 
•  The task description should specify what must actually be done, but not the type of task (in other words, there is no need to write "scheduled failure finding" or "scheduled on‑condition task" etc.)

•  The task description should relate directly and solely to the failure mode in question. It should not incorporate a combination of tasks because this usually signifies two different failure modes (unless the answer to question S4 is yes). For example: 

Wrong 
Right

 Inspect chain for wear and adjust tension
Adjust tension of chain or Inspect chain for wear

Initial Interval

Try to assess whether the interval has been appropriately chosen: ‑for on condition tasks, it should be based on the potential failure interval (P-F interval) ‑for scheduled rework and scheduled discard, it should be based on the life of the component ‑ for scheduled failure finding, it should be based on the desired availability and mean time between failures or failure finding interval (FFI) 

One tendency is to confuse P-F intervals with useful life in on-condition task intervals.






