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The necessary stuff

!

🧰

📔

In workshop exercise

Factsheet (or further reading) online

Toolkit – checklist etc online
www.engpro.co.uk/training-resources

http://www.engpro.co.uk/training-resources
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Workshop objectives

• The Plan-led concept, control of maintenance 
and planning horizons

• Load v capacity management

• Input planning, list of work generation

• Scheduling the work

• Daily meeting schedule

• Defect management

• Productivity and production control

• Planning accountabilities
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In Service

Concept of maintenance 
efficiency

Idle Maintenance

Improving fleet planning and 
maintenance performance

Choices: smaller fleet, more service, 
service protection, lower costs…. Choices!

In Service Idle Maintenance

Good Planning

Efficient delivery
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Maintenance & Production

Henry T Ford – Inventor (the production line)

Plan-led (MPRM) aims to ‘productionise’ maintenance?



©2021 EngPro Solutions Ltd

Business of Maintenance 
(Theory) 

Cost and opportunities are high enough to prompt significant 
research by major educational institutions:

MIT
INSEAD
Harvard
Carnegie Mellon
Ashridge
Warwick University

Much of this theory is extensions to manufacturing practice

There is a considerable body of research which has been 
adopted by maintenance providers. 

Cost control and efficiency are mantras in every organisation, 
wherever they operate.

📔
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(Rail) maintenance is hard!

• And the world is changing…..
Plan-led,
push planning

Process complexity

Re
pe

at
ab

ili
ty

Less waste, higher 
control

Typical (Rail) 
Maintenance 
region

The outsourced 
maintenance provider

Networked 
Critical 

Path plans

© EngPro Solutions Ltd (Adapted from Slack and Johnson)
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The maintenance cycle

📔



Scheduling

A shed plan that 
optimises the use of 
the site, uses all the 

resources, has 
materials in place and 

delivers the LoW

Ready for shift start

Delivery

Cost competitive, quality 
maintenance.  High 

productivity, delivery to STS, 
certification of release to 

service 

SMI
Defects

High risk 
defects

Mods

Campaigns

Deep clean Tyre 

turning

Restrict

Engineering Requirements

Planning

Take all inputs and develop a 
load plan utilising all the 

resources (people and road) 
that delivers the customer 

requirements

Customer Demand
(Train plan)

Miles

AMS

Days

Control Room (Service Support Cell)
Providing Service Support for in service customer trains.  Providing fleet control of inbound maintenance trains.   Providing release ‘overwatch’

Defect in 
service

Anything going into the ‘hopper’ 
MUST be fully engineered: tasks 

with instructions, materials, 
labour hours, tooling, etc.Prioritised 

defects 
(triaged)
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Maintenance 
List of Work(s)

A load plan and 
BoM for each 

production cell that 
can be delivered, 

utilising all 
resources in 
production

Scheduling

A shed plan that 
optimises the use of 
the site, uses all the 

resources, has 
materials in place and 

delivers the LoW

Ready for shift start

Delivery

Cost competitive, quality 
maintenance.  High 

productivity, delivery to STS, 
certification of release to 

service 

Service Support 
Technicians

Defect triage 
and coding
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And 
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SSC Ensuring trains for m
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Process/workflow Design 
Objectives

The whole point of process design is to make sure 
that the performance of the process is appropriate 
for whatever it is trying to achieve.

📔
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We need processes that 
stimulates …

“Service at the 
right: cost, value 

and,  quality!”
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Maintenance process 
selection

Performance objective Typical process design objectives

Quality
• Provide appropriate resources that can achieve the specifications
• Error-free processing

Speed
• Minimum throughput time
• Output rate appropriate for demand

Service Dependability
• Provide dependable process resources, such as training, competence, and materials
• Reliable process output timing and volume

Flexibility
• Have resources with a wide range of capabilities
• Change easily between volume and critical path (exams to defects)
• Ability to redeploy the volume workforce

Cost

• Right capacity workforce to meet demand – strategic planning
• Eliminate process waste: 

o Excess capacity
o Excess capability
o In-process delays
o In-process errors
o Inappropriate process inputs

Sustainability 
• Minimize energy usage
• Reduce local impact on community
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(7-day) working 
plan

Longer-term 
forecasts

(7-day) working 
plan

Longer-term 
forecasts

What is Plan Led?

‘The Plan’
(OUR Plan)

Production

Materials

Technical

Operations

(7-day) working 
plan

Longer-term 
forecasts

Everybody inputs
Planning 
optimise

We all commit

All activity subordinates
to the plan

Capacity and 
capability

When

What

Service requirements, 
defects, passenger 

feedback

Planning

Spares to BOM
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Three important ‘controls’

Control of 
rolling stock

Control of 
maintenance

Control of 
production 

line

Responsible for presenting 
the right traction to 

maintenance site on time

Responsible for the 
compliance of maintenance 
and developing a plan that 

permits service performance

Responsible for setting the 
production line (TCC) for 

optimum working, materials, 
tooling, resources.

! In groups – define your three 
‘control accountabilities’

📔
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Planning independence

Control of 
rolling stock

Control of 
maintenance

Control of 
production 

line

Control of 
rolling stock

Control of 
production 

line

Control of 
maintenance

Aligning it with ROC can:
• Shorten planning horizons
• Exam contingency erodes 

to protect service stability
• Maintenance stability 

reduces

Aligning it with TMC can:
• Shorten planning horizons
• Reduce customer focus
• Introduce lots of localised 

process
• Damage overall fleet 

control
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Alternative terms

• Fleet planning = Rolling Stock Control (for 
maintenance only)

• Production planning = control of maintenance
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Planning horizons

PM/TL
Depot 

Planner
Centralised Planning Team

Train planning

Timeline – not 
to scale

2 years 3 months 10 days 72 hours 24 hours On site Released 
to service

Strategic Tactical

Benchmarked Plan-led example

PM/TL

Depot 
Planner

Maintenance 
Controller

Train planning Planning Team

HM

HM

Present Northern Horizons
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Workshop objectives

• The Plan-led concept, control of maintenance 
and planning horizons

• Load v capacity management
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• Daily meeting schedule

• Defect management
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Capacity

• Two types of capacity to be considered:

Labour Hours Facility constraints
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Discussion….

• What happens if we don’t match load and 
capacity?!

2 mins
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Labour Capacity Exercise

In pairs, work together to estimate the 
average weekly task-hours the company has 
to offer for sale to its customers.

Remember to consider where losses and 
inefficiencies occur!

!
15 mins
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Labour capacity
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📔
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Gathering capacity data

• Use more granularity than you think you need (for 
reporting later)

• (Direct) Headcount – less
• Leave
• Sickness
• Training
• Other

• Factor productivity into ‘available’
• Consider systems first then Excel
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Benchmark ratios

Directs:Indirects Productivity
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Activity

• As a group, discuss how capacity data is best 
collected, Considering:
• The number of inputs required
• The geographic diversity
• The sites to be included
• Accuracy required

• Capture ideas for future work

!
20 mins
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Load!

📔
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Types of load

• Routine work
• Non-routine work

• In Groups

• List your present problems with identifying 
accurate load from each of these work 
types!

2-3 mins
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Exercise – task time (1)

Exercise 1: In pairs
1. What factors affect how long a task takes 

to complete?

2. Which of these factors you’ve listed are 
legitimately chargeable to the customer.

!
7 mins
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A typical task…..

Task Element
Customer 

Chargeable
(direct)

Organisation’s 
Overhead

Travelling time to and from job P
Getting parts from the stores P
Getting tools from tool station P
Setting up tools on job P
Calling Engineering to resolve a discrepancy P
Printing off drawings P
Performing the direct task P

Fatigue break necessary because of difficult or awkward access P

Performance shortfall due to task performed by staff in training P

Oversight/supervision of staff in training performing task P
Inspection of installation P
Function check P
Clean up post job complete (vehicle) P
Clear tools away P
Return tooling to tool station P
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Task-hour Estimation

A consistent approach to task-hour estimation is 
important….. establish a set of ‘golden rules’. 

What might your ‘golden rules’ be?
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Types of task time

• Fixed provision – time that is standard for all tasks 
and probably not directly chargeable, such at getting 
tools
• Travelling time – time taken to go from where the 

work is allocated to the work location
• Allowance – known losses that all tasks will induce, 

such as going to stores, staff competence levels etc.
• Chargeable labour – either fixed or variable charge to 

customer
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Exercise – task time (2)

Exercise 1: In pairs
1. Complete exercise 2 considering a real 

task in your work area!
15 mins
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Task time allocation exercise

Task:
inspecting and replacing brake pads Fixed Provision Travelling time Chargeable Labour Allowance

(expected losses)

Travelling time to and from job :10

Getting parts from the stores :10

Getting tools from tool station :02

Setting up tools on job :01

Calling Engineering to resolve a discrepancy :05

Printing off drawings :03

Performing the direct task 1:05

Fatigue break necessary because of difficult or awkward access :15

Performance shortfall due to task performed by staff in training :12

Oversight/supervision of staff in training performing task :10

Inspection of installation :05

Function check :20

Clean up post job complete (vehicle) :05

Clear tools away :03

Return tooling to tool station :02

0:35 0:10 1:36 0:27



©2021 EngPro Solutions Ltd

Planning and productivity

• In our example:
1:36 directly chargeable
2:48 time planned to task

• Even working at top rate the technician will only be

1:36
2:48 X 100%  =  57%
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Fixed price maintenance 
contracts

TSA states we are 
required to run (54) trains 

per day in service

Using the VMP, we 
calculate we need (65) 

trains in the fleet to 
provide this service

Using the technician cost 
rate, £65 per hour, we work 

out the cost of that 
maintenance block

Adding additional 
‘indirect’ costs and 

margin we arrive at the 
total charge out figure

By adding up the SMI, 
anticipated defects, 

campaigns, summer-isation
etc etc.  We arrive at the size 
of the maintenance ‘block’

This is broken down and 
charged to the customer 

by each ‘service’ 
provided

Customer-facing bonus
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Task-hour Validation

Exercise: In pairs
How do we know that the task-hours allocated 
to a task are accurate? !

5 mins
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Generating the load plan

X Exam

Task cards
Each with hours

Deferred defects
Each with hours

Campaigns etc
Each with hours

Estimate of work 
arising based on 

historic data Load plan
(held in the AMS – the ‘hopper’ of work)

Service 
delivery 
needs
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Activity

• What activities need planning – and 
therefore make up the load plan?
• Exams
• Defects
• PHC
• Restrictions
• Concessions
• AVIS
• Tire Turning

• Capture ideas for future work

!
15 mins
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Load & Capacity management

Su     Mo     Tu      We      Th      Fr       Sa      Su     Mo      Tu      We     Th      Fr       Sa      Su

📔
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Real example
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Planning horizon

+14 
days

14 – 10 
days

Routine
Exams

Tire turning
QL3

Restriction
s etc.

Non-
Routine
Defects

WA

80% 
Planned

20% 
allowance

90% 
Allowance

10% 
Planned

Commi
ttal 

point

80% 
Planned

20% 
allowance

90% 
Allowance

10% 
Planned

72 
hours 
out

80% 
Planned

20% 
allowance

60% 
Allowance

40% 
Planned

24 
hours 
cycle

80% 
Planned

20% 
allowance

50% 
Allowance

50% 
Planned

Minimum shift manning

Overtime

TMC Road capacity

Engineered –
tooling, hours, m

aterials

LO
AD –

H
eld in SAP

Delivery and RTS

W
eekly Production/Planning 

Review
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Input planning principles

• Manage the SMI line always – slipping this line 
presents significant challenges

• Make allowance for defects and work arising

• At (about) 72 hour point load key critical defects, 
restrictions, concessions etc.

• Consider capacity available, and manage constraints

• Leave contingency

📔
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Work packaging concept

Long-term            Next 30 days        Next 3 to 10 days      Next 48 hours         Next 24 hours

Defect or other 
enters the work bank Depending upon prioritisation

Using anticipated or average capacity
Considering the exam plan
Start to build provisional work packs
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Scheduling ALL maintenance

• Consider the SMI exercise, and using the 
information you have available determine the 
most effective maintenance input!

15 mins
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Committal – weekly planning region

Daily 
refinement 

region

Work packaging concept

Long-term            Next 30 days        Next 3 to 10 days      Next 48 hours         Next 24 hours

Build the Plan in this region

Measure the stability of 
this region

Forecasts Accurate plan
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The management of materials

• Exercise – in groups

• Discuss Planning’s role in 
managing materials? 

• What challenges does 
materials management 
present, and how can you 
overcome these?

!
5 mins

A train stopped awaiting materials – is a planning failure!

📔
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Rotable and high risk spares

(Example) Critical spares tracker
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List of work (LoW)

• Final issue of the plan
• A viable list of the work that needs doing, considering: 

materials, capacity, constraints, skills, customer 
needs.
• HANDSHAKE between planning and production
• Issued at a point in time, measured completeness
• Everything subordinates to the plan
• With an associated Bill of Materials (BoM)
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List of work example (Excel)


