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27%
OF ASSET REGISTERS 

TO BE MISSING
OR INCORRECT 

THROUGH ANALYSIS

The foundation step to optimal asset integrity is built on the data 
that is required to effectively manage the integrity and safety of 
an operating asset.  Unfortunately, huge benefits can be lost if a 
concise operational readiness philosophy is not adopted in the project 
phase. Because the key element in achieving robust asset integrity 
is held within the project phase, it is important to ensure that critical 
information is captured, held in the right place and format, and is 
linked to the correct equipment. 

Considering this, a key stepping stone in gaining a solid foundation 
for optimal asset integrity is the asset register. The asset register can 
only be correct if the data standard has been set and defines what 
the maintainable items will be. Go too deep and the asset register 
will be bloated, go too high-level and the asset register will lack the 
granularity to apply criticality per equipment or materials, and will 
have impacts on planning and compliance.

Gaps in the asset register can mean that safety, operational and 
commercially critical equipment will not have maintenance tasks 
assigned to them, as such, it will not be possible to demonstrate that 
any assurance tasks have been performed. In conjunction with this, it 
will not be possible to assign a budget to maintaining such equipment 
for which records are missing.  Missing data also prevents the correct 
spares through Bills of Materials to be assigned. These circumstances 
leave the asset holder exposed to incidents from a safety, integrity 
and compliance viewpoint or perspective. 

A good starting point for determining the basis of the data standard 
required can be taken from the standard ISO 14224 or NORSOK 
Z008. These will require interpretation and expansion depending on 
the company and asset. To create and manage the asset register, a 
number of engineering documents are required and need to be as-
built, to a high standard, and correlate with site tag numbering. The 
P&IDs (Process and instrumentation Drawings) and E&IDs (Electrical 
and Instrument Drawings) form the majority of the equipment 
required to form the asset register and help to demine the taxonomy 
and application of the equipment. In addition to this the Cause and 
Effect Drawings are critical to determining the safety function of 
the instrumentation and end elements, and are particularly useful 
when determining which equipment is safety critical when it comes 
to the shutdown hardware barrier. The EX-register is also critical to 
the registration of equipment and the identification of safety critical 
equipment as per the ignition control hardware barrier.

Incorrect or missing 
foundation data
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28%
AVERAGE MAINTENANCE 

EFFORT SAVING

Utilising generic maintenance strategies that are not specific to 
the equipment and its operating demand and environment is a 
common problem which causes planned maintenance strategies 
to be ineffective. Whether the strategy is designed as corrective, 
preventative, risk based or condition based maintenance, the 
contents within the mitigation task-lists and frequencies needs to 
be specific to the operating requirements within the equipment 
boundary. 

It is vital that the Equipment Criticality must first be determined 
on the basis of the philosophy and strategies, this will be made 
significantly easier if the foundation has been completed as the 
equipment technical object type and asset register hierarchy will help 
with the filter to assign criticality based on the Cause and Effects, 
EX register, SIL assessment’s, HSE Case/COMAH Bowtie analysis, 
and finally RAM (Risk Assessment Matrix) analysis. During this, the 
Identification of Safety and Environmentally critical equipment will 
be further defined as Safety Critical Elements and it will be identified 
whether an assurance task is applicable or if the allocation is for 
corrective maintenance prioritisation.
 
In order to achieve and execute cost effective maintenance to 
optimise integrity, availability and reliability of equipment, it is 
required that a balance of preventative and corrective (breakdown) 
maintenance is executed. 

Ideally all equipment should have a specific maintenance strategy 
which details why and how that equipment will be maintained, what 
failure modes are to be addressed by preventative maintenance (if 
applicable) and, at high level, what preventative maintenance will be 
carried out at what frequency in order to prevent unacceptable levels 
of corrective maintenance.  

A specific maintenance strategy can then be used to develop a 
preventative maintenance routine which tells the maintenance 
technician exactly what they are required to complete and what is to 
be checked. 

Common issues associated with generic maintenance: 

→ The maintenance content (strategy development, creation of 
maintenance items and plans) of Computerised Maintenance 
Management System (CMMS) data build activities is varied in 
its quality and completeness

→ Individual opinions on maintenance management are often 
based on previous experience and personal preference rather 
than on maintenance engineering principles

→ The link between the equipment maintenance strategy, Risk & 
Reliability Management studies and the implemented routines 
in the CMMS is often unclear and therefore preventive 
maintenance optimisation does not have an understood 
starting point

→ Maintenance plans for common equipment demonstrate 
misalignment of frequencies

→ There is no continuous improvement from Project to Project 
and little sharing between operating assets. Each project 
reworks equipment maintenance strategies and develops 
its own PM routines, leading to a large amount of duplicated 
effort

→ Process safety initiatives – the management of safety barriers 
do not always receive the correct priority, for example 
through longstanding overrides and criteria for temporary or 
degraded equipment. 

Use of over generic 
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£3,000,000

RCA CASE STUDY FINDINGS:
BREAKDOWN IN 
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THE CAUSE OF
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40%
ADDITIONAL EXPENDITURE 

WHEN SPARES ARE NOT 
AVAILABLE

Often critical spares and Bills of Materials required for maintenance 
are not held in stock or available when the maintenance task is 
required to commence. On average, add energy have found through 
analysis that an additional 40% of extra expenditure is accumulated 
due to a lack of correct critical spare parts required on demand. It is 
therefore necessary to identify and hold critical spares to ensure that 
safety critical and operations critical equipment can be returned to 
full operation in as short a time as possible.

Critical spares are deemed to be spare parts when the safe operation 
of an asset would be compromised or which would result in significant 
down time in the event of an equipment failure. Critical spare parts 
therefore need to be identified as critical by the OEM/OES and by 
technical personnel familiar with the environment in which the 
equipment will operate and the maintenance that will be executed. 
They should have access to all relevant documentation such as 
maintenance procedures, manuals and drawings. 

For optimal performance, a maintenance BoM should be assigned 
to the maintenance task with the specific parts/materials required 
for the task to assure that the materials will be available for the job 
to commence without delays. There are few companies who have 
this in place, this is rarely achieved as a complete set of equipment 
BoMs and are often not prepared at the foundation stage to allow the 
selection of maintenance BoM’s.

It’s a common issue within industry that we often treat the symptoms 
of a problem, such as equipment failure, with corrective maintenance 
techniques rather than finding the root cause of the failure. It is 
therefore critical to invest resources into effectively analysing 
equipment failures to determine why the failure is occurring/
reoccurring and to put preventative maintenance actions in place to 
mitigate future failures. 

Using techniques that analyse the cause and effects associated with 
failure has been found to save assets millions of dollars. One example 
comes from an RCA conducted by add energy; using the Apollo 
Reality Charting to identify the root failure, it was identified that 
simple breakdowns in communication and lack of project controls on 
a chemical selection process was the cause of £3m worth of revenue 
lost. 

In understanding the root cause, as found above, mitigation actions 
can then be put in place to mitigate or reduce the impact of failure. 
These actions must be implemented into a management of change 
process where changes to processes/procedures are effectively 
captured, communicated and sustained by the operations team. In 
many instances where actions are not implemented correctly through 
MOC, the same failures/incidents will reoccur again and again, and 
even in instances where another RCA will be performed overlapping 
the old one. 

No Bills of Materials 
in place 
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Allowing management to manage,
rather than react, ensures what, 
GETS MEASURED – GETS DONE.

Lack of 
communication, 
monitoring and 
review 

To build and sustain a maintenance and integrity culture within 
a business, it is critical for the solutions being implemented to 
be credible and successful in order to get the buy in from the 
maintenance and integrity community. The solutions implemented 
should follow the KISS (Keep it Simple, Stupid) principle and 
should be designed so that it can be understood and communicated 
consistently and effectively throughout the whole organisation. 

Management of change is critical to the sustainability of the work 
done to improve integrity and performance. This begins to degrade 
from day one of implementation if the MOC process is not robust. 
Common reasons behind sustainability falling down are: the same 
process for criticality may not be applied, the people performing 
the analysis may not have undergone the training or familiarised 
themselves with the process, the team signing off on the job may not 
understand the importance of this in the degradation of the standards 
which have been created and accept this as punch list items.

So how can we ensure change is sustained? 

Annual audits should be performed which establish if standards 
are being applied and that measures are in place and being 
communicated effectively through the asset team, if the 
implementation is consistent across the business, and to reward and 
recognise continuous improvement.

Coaching and Embedment Methods: these include the following to 
ensure embedment into the organisation:

→ Local implementation guides and ready reckoners
→ Posters for site on the changes to the system
→ Sustainability through training specific to job type
→ Coaching on examples for updates to CMMS and planning
→ Coaching on completion and reporting of assurance tasks
→ Reporting and Ownership of Technical Authorities

KPI Monitoring: Established KPI’s should be continuously monitored 
and trended to determine if performance is being sustained, in 
decline or improving. KPIs are an established business tool that 
is used to measure and improve effectiveness of maintenance 
programs, implementing and monitoring external and internal KPIs in 
line with best practice.

P KPIs measure parameters which describe an aspect of the 
current state of your operation whether at departmental level 
or board level

P They can be compared over time to indicate changes or 
trends

P Their nature and range will vary from company to company, 
they will be derived from the stated business objectives
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