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CD information
The CD that accompanies this Guide contains risk assessment forms for most - but not all - critical
building services. The Word documents are provided as simple forms, but with the addition of an
auto-summate function. This auto-summate function enables users to calculate - quickly and accurately
- the amount of time required to perform maintenance tasks for all components in a given building
services system. In this respect users should treat the Guide as an addendum to the CD, not vice versa.
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 A PDF of Business-Focused Maintenance (Technical Preambles)
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 A Read.me file
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Risk Assessments) or a sample electronic version of BSRIA Guide BG 7/2004 (BFM Risk
Assessments-Trial), the latter mailed free to BSRIA members as part of their membership allocation.

Full versions of the electronic risk assessment
schedules can be purchased from:
The BSRIA Bookshop
T: +44 (0) 1344 465600
F: +44 (0) 1344 465626
w: www.bsria.co.uk/bookshop

ACKNOWLEDGEMENTS

BSRIA would like to thank the following sponsors for their contribution
which has led to the production of this publication.

Department of Trade and Industry
The project was undertaken under the guidance of an industry steering
group. BSRIA would like to thank the following organisations and
individuals for their help and guidance:
Mr Andrew Perry

Group 4 previously with Amey
Comax
CIBSE Maintenance Task
Group
Colt Service
Fulcrum Consulting
FMA previously with HVCA
Imperial College
previously ISG Services
John Tresham Associates
Lloyds TSB
TAC (UK)

Mr John Armstrong
Mr Paul Compton
Mr Andrew Ford
Mrs Mary Taffler
Mr Chas Guirey
Mr John Moriarty
Mr John Tresham
Mr Julian Barwell
Mr Hugh Lyons

Co-authors of this guide were Andrew Martin, Shawn Galliers and
Rohan Nanayakkara. John Armstrong from CIBSE also contributed.
This publication has been produced by BSRIA as part of a contract
placed by the Department of Trade and Industry. The contract was let
under the collaborative research programme, Partners in Innovation.
Any views expressed in this publication are not necessarily those of the
DTI.
The authors have sought to incorporate the views of the steering group,
but final editorial control of this document rested with BSRIA.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system,
or transmitted in any form or by any means electronic or mechanical including photocopying,
recording or otherwise without prior written permission of the publisher.
©BSRIA 70174

December 2004

ISBN 0 86022 604 2

Printed by Multiplex Medway Ltd.

BUSINESS-FOCUSED MAINTENANCE
21/01/05

BUSINESS-FOCUSED MAINTENANCE

© BSRIA BG 3/2004

CONTENTS

INTRODUCTION

1

1.1 The business context

2

2

FAILURES AND THE CONSEQUENCES OF FAILURE

3

3

MAINTENANCE METHODOLOGY

5

4

LEVELS OF MAINTENANCE

7

4.1 Level one: Legislative maintenance
4.2 Level two: Medium level maintenance
4.3 Level three: High-level maintenance

7
8
8

1

ANALYSIS OF RISKS

10

6

FUNCTIONAL IMPORTANCE

12

7

ASSESSING LIKELIHOOD OF RISKS

14

8

MONITORING PROCESS

20

8.1 Cost analysis

20

PRACTICAL CONDITION MONITORING

22

5

9

REFERENCES

33

APPENDICES
APPENDIX A: TYPICAL MAINTENANCE TASKS
AND SCHEDULES

25

Boiler
Calorifiers
Valve
Pump
Tank
Heat exchangers
Pressurisation unit
Water treatment plant
Drive elements
Fan
Air handling unit
Humidifier
Chiller

25
26
26
27
27
28
28
29
29
29
30
31
31

APPENDIX B: FACTORS AFFECTING MAINTENANCE TASK
TIMES (0·25 = 15 MINUTES).

32

BUSINESS-FOCUSED MAINTENANCE
21/01/05

BUSINESS-FOCUSED MAINTENANCE

© BSRIA BG 3/2004

TABLES

Table 1:
Table 2:
Table 3:
Table 4:

Maintenance levels by building type
Scale of likelihood, time to fail and consequence
Interpretation of risk criteria results
Example planned-preventive maintenance (PPM)
frequency review
Table 5: Example of business-focused maintenance cost saving
Table 6: Maintenance log book
Table 7: CBM methods for a variety of plant items

9
12
13
20
20
21
24

FIGURES
Figure 1: A traditional planned-preventive maintenance model
Figure 2: The traditional view of a building services failure
pattern
Figure 3: Failure rate profiles for the aircraft industry
Figure 4: Finding the appropriate business-focused maintenance
level for the specific business
Figure 5: Example of a completed risk assessment form
Figure 6: Management of failure risk
Figure 7: Evaluation of risks against the cost of preventive
action
Figure 8: System block diagram
Figure 9: Sample business area risk assessment form
Figure 10: Sample business contingency asset risk assessment
form
Figure 11: Business-focused maintenance assessment flow chart

BUSINESS-FOCUSED MAINTENANCE
© BSRIA BG 3/2004

1
3
4
5
6
11
11
15
16
17
19

INTRODUCTION
1

INTRODUCTION

11

INTRODUCTION

The building services industry uses operation and maintenance schedules
for preventive maintenance, which usually relies on generic tasks and
frequencies. In many situations this approach can be ineffective, as
generic maintenance can only be applied to similar plant operating under
similar conditions and output requirements to those required in the
maintenance schedule. For example, a fan may operate 24 h/day, seven
days per week or it may operate eight hours per day, five days per week.
In both cases a generic maintenance schedule would rely upon the same
frequency of maintenance, whether it is required or not.
Maintenance schedules that are not customised to take account of the
diversity of plant and their operational circumstances, will result in
inadequate, excessive or unnecessary maintenance.
Maintenance itself can result in downtime and costs. The danger of
something going wrong due to maintenance action is known as a
maintenance-induced failure. According to the BSRIA publication
1
AG 1/98: Maintenance Programme Set-up this can be as much as 70% of all
failures.
The commonly-adopted model for planned preventive maintenance is
shown in Figure 1. It is based on a system of generic maintenance tasks
and routines primarily aimed at asset care. The outcome of this type of
maintenance is a level of plant reliability which is independent of the
service levels required by the business and the safety, environmental and
operational issues specific to a particular site. Although maintenance
tasks and frequencies should be reviewed in the light of service-level
experience, research indicates that this is seldom done. Maintenance
regimes are often reviewed for cost reasons, and organisations sometimes
use their past experience to trim maintenance activities.
Figure 1: A traditional planned-preventive maintenance model.

Condition monitoring techniques, such as vibration monitoring, can
replace some traditional schedule-based maintenance methods. Further
information on condition-based maintenance is available in the BSRIA
Application Guide AG 1/2003: Condition-Based Maintenance Using Non2
Destructive Testing and the BSRIA Application Guide AG 5/2001:
3
Condition Based Maintenance - An Evaluation Guide for Building Services .
Both these publications describe techniques, their applications,
advantages and disadvantages. A brief overview is provided in Section 9.
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Problems that have not been experienced in the past are emerging due to
changes in the way buildings are used. For example, the increased use of
computers in buildings has introduced power quality problems that may
need continual assessment through the use of preventive maintenance
programmes.
The building services industry has traditionally shared similar
maintenance philosophies with those adopted by other industries, such as
the production industry. However, there is a fundamental difference
between production machines and building services plant. Building
services usually have a degree of built-in redundancy that is not found in
most production systems. In building services a failure may not affect the
service provided. However, failure of production plant often means lost
production.
Other methods of developing and refining maintenance programmes,
such as reliability-centred maintenance and total productive maintenance,
are becoming popular in other industries. It is possible to adopt and/or
adapt some of the principles of those techniques to reshape building
services maintenance strategies.
1.1

THE BUSINESS
CONTEXT

Maintenance generally arises from the business requirements, such as:
•

Complying with legislation and minimising health and safety risks

•

minimising business risks

•

responding to business and customer requirements rather than
technical or engineering excellence

•

focusing on adding value as part of the business process

•

reducing business costs.

Increasing business demands on the reliability of building services
functions has increased the expectations from maintenance regimes.
These demands call for proactive methods for maintaining plant.
Proactive maintenance is about developing and implementing a strategy
for maintaining assets before failures can occur. Preventive maintenance
is an important element of a proactive maintenance plan which prevents
the functions served by an item of plant being disrupted. The main
objective of preventive maintenance is to avoid, minimise or limit the
consequence of failure to an acceptable level.
The starting point of preventive maintenance is a series of scheduled tasks
which form the basis of regular inspections, checks, measurements and
fault finding. The frequency will be related to the likely deterioration of
the item. The purpose of inspections is to monitor plant condition,
diagnose signs of failure and instigate reactive maintenance

2
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ANALYSIS OF RISKS
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Figure 6: Management of failure risk.

Material on risk management, published by the National Management
Education Centre, incorporates a strategy for analysing the consequence
of risks against costs. A diagrammatic representation of the
decision-making methodology is shown in Figure 7.
Figure 7: Evaluation of risks against the cost of preventive action.
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ASSESSING LIKELIHOOD OF RISKS
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Figure 11: Business-focused maintenance assessment flow chart.
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Business-Focused Maintenance Consultancy

Focus time, effort and money on potential failures
which would cause most damage to your business.
BSRIA can:
 Identify the key systems on which your
business relies
 Assess the risk and consequence of failures
 Prioritise maintenance routines for business
critical items
 Deliver strategic training programmes

Contact BSRIA at
T: +44 (0)1344 465600
F: +44 (0)1344 465626
E:
fm@bsria.co.uk
W: www.bsria.co.uk
Old Bracknell Lane West,
Bracknell, Berkshire,
RG12 7AH, UK

Ask the experts – we wrote the book

