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vehicles at the National Railway Museum" 
 
Chris Beet and Anthony Coulls 
 
Engineering & Operations Manager Chris Beet and Senior Curator of Rail 
Vehicle Collections, Anthony Coulls look at managing the conservation 
and operation of historic locomotives and rolling stock from the 
National Collection in the 21st century. The world and legislation move 
on, but our collection is rooted in time, often with objects that were 
built and run in the days before Health & Safety law became commonplace. 
The National Railway Museum has made the decision to run some of its 
locomotives on the main line railway, and this requires further 
following of safety procedures. Chris & Anthony will seek to highlight 
some of the ways that they have to follow current best practice from 
both an engineering, operation and conservation point of view to make 
the collection accessible to as wide an audience as possible. 
 
The title of this paper “Is it Safe”? reflects a question posed of the one time Head of 
Engineering Collections at the NRM, Richard Gibbon, who will be know to many of 
you. He was asked it one day whilst steaming up our working replica of “Rocket”, 
built in 1979 to the original 1829 design. His response was “of course it isn’t – it’s an 
1820s design” – and this may be amusing to us here today, but said to the wrong 
person, might have prevented the operation of the locomotive and made the lives of 
those of us who work with operating historic machinery that little bit harder! 
 
I will look at the National Railway Museum’s basics of operation and then Chris will 
follow with specific examples from practical experience of running historic 
locomotives on the main line railway of today. 
 
We have a policy across the National Museum of Science & Industry which I shall 
touch on briefly, and is appended to this paper, which looks for the Collections Side 
of Selecting and Operating items from the collection. 
 
Once a vehicle has been selected, we then produce a detailed Conservation 
Management Plan which is worked into the practical conservation or restoration 
work and used as a management tool, detailing as it does both the historical work 
and significance of the vehicle and also how the vehicle is to be repaired, operated 
and documented. 
 
We use these plans for all our vehicles, and are able to justify operating unique and 
elderly locomotives through having worked through the rationale of a conservation 
survey being undertaken to ensure minimal loss of historic fabric whilst allowing safe 
operation in the light of current legislation. We have a hierarchy of replacement on 
locomotive parts – so bearings, boiler tubes and such like are consumables, whereas 
replacement of frames, boilers etc is much more intrusive and less likely to find 
favour. In some cases it is easier and more cost effective to repair than replace with 
new. An extreme case for the NRM has been the repair of Flying Scotsman’s boiler, 
where we have had a new copper firebox made and fitted in the traditional manner, 
rather than going down the route of having an all welded new boiler made. We 



know htat the techniques to repair and maintain a copper firebox still exist, whereas 
repairing an all welded steel boiler of that size is an art which is still being learned. 
 
A major part of this papar though needs to consider how we are operating 19th and 
20th century machinery in the 21st century. The hardware we are operating remains 
basically constant, but the environment has changed a lot even in the 42 years since 
the last steam locomotives ran on British Rail. 
 
Track has become higher in places, many lines now have overhead electric wires in 
place for power, platforms and stations have been rebuilt. Trains that operate on the 
lines have become faster. 
 
How have the heritage world and the NRM been able to cope? 
 
Every vehicle has to have a Fitness to Run examination if it is to be even towed on 
the main line railway. Axles must be ultrasonically tested at the very least and brake 
systems checked. If it is a locomotive, then it must be mechanically sound – and if a 
steam loco, the boiler must pass an annual inspection for insurance as a pressure 
vessel. Air brake receivers for any vehicle must also pass the same inspections.  
 
Some of our heritage collection is too tall to safely work under electric wires, so we 
have had to reduce the height by replacing items such as cab sides or chimneys with 
ones an inch or so lower to make them fit. This is reversible in most cases and often 
un-noticeable to the human eye. Interestingly, it is not always the locomotive’s 
chimney or dome that is the tallest part. We also do not allow operating staf to 
climb on locomotives whilst under electric wires. You can also see on this slide that 
we have introduced lower level water fillers on the locomotive tenders to prevent 
the need to go on top. These also fit standard fire hoses, to allow for filling from 
hydrants or tankers – as the steam age infrastructure for servicing steam locos is 
long gone. 
 
We have to adapt to modern operating procedures and carry electrickery as one of 
my colleagues puts it – On Train Monitoring and Recording (the railway “Black 
Box”) and Train Protection and Warning System – which are modern requirements 
that have had to be adapted to work on steam age technology, so one finds 
electronics that have to be designed to work in the hard physical world of the steam 
railway. Then one has to find the space on a team loco to put it all (see slide) and 
then maintain it with hot oil and steam around, water and coal dust! 
 
There is a requirement to carry a modern high intensity headlamp for visibility, along 
with modern data and warning signs as well! Of course our staff and volunteers have 
to comply with modern Health & Safety too, and at the very least carry full Personal 
Track Safety cards after extensive training. The actual operation of the locomotive 
remains in the hands of the Train Operating Company who provide a driver, fireman 
or secondman and a Traction Inspector. We then also have an owner’s 
representative on the loco to advise on any issues, faults or foibles. On a heritage 
railway, many of these issues do not arise, but we still must remain ahead of the 
game at all times 
 



The very fact that we continue to operate heritage locomotives on the main line 
railway is at times on reflection, little short of marvellous… 
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1.  POLICY STATEMENT 
 
The National Museum of Science and Industry, through its institutions The Science Museum, 
The National Railway Museum and The National Media Museum, holds one of the world’s 
pre-eminent collections in science, technology, industry, transport and medicine. These 
collections provide an unequalled record of the first and second industrial revolutions and 
beyond. They contain not only unique icons of international significance but also the everyday 
items that show the impact of science on how human lives are lived. 
 
As leaders in science and technology communication and learning, the NMSI remains 
committed to operating historic objects, recognising that the high levels of interest and the 
educational value in “working objects” make a meaningful connection between the museum’s 
visitors and the collections 
 
The NMSI’s selection, risk assessment and review processes (based on the tenets of the  
National Heritage Act, 1983) are to ensure that working objects are used in a safe, secure 
and sustainable way, according to best practice, now and for the future, letting the importance 
and condition of the object and the quality of the evidence for an earlier state guide the 
decision. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 

2.  PROCEDURE 
 
The procedure for selecting an object for operation follows detailed proposal and selection 
criteria 
 

 2.1 Proposal 
 

At each museum. an object may be proposed for operation by staff from any 
department- as all are stakeholders in the museum’s vision. Additionally, proposals 
may come from outside groups- researchers, engineers, special interest groups, 
artists and filmmakers 

 
Each operation will be approved by the appropriate museum management team ( see 
Appendix A) after consideration of all of the following: 

• the object’s cultural significance, which is the aesthetic, historic, scientific, social or 
spiritual value that it has for past, present and future generations. Objects which are 
considered rare will not be considered for operation as use is mutually incompatible 
with preservation of the whole.  

• the significance of the object’s function(s), including its alterations, repairs and 
modifications, if any. Any new use of an object will be compatible with original 
function with minimal change to fabric, respect of meanings and associations and 
continuation of practices which contribute to the cultural significance of that object. 

• the object’s current condition and state of preservation, the likely impact of wear to 
significant parts, the need to update to current safety standards and the requirement 
to remove hazardous materials and/or functions. Objects which are beyond their 
economic life (ie: in a state of accelerated wear) will not be chosen for operation 
unless physical integrity is deemed insignificant in relation to significant function. 

• the benefit to the public and to the museum, in order to inspire innovation, engage 
understanding, motivate learning or preserve the collections.  
Publicity, direct revenue generation, sponsorship attraction or special interest group 
gratification may be considered as supplemental reasons for proposal for operation 
but are not acceptable motivations on their own.  

• the resources required for maintaining the functionality for both the short and long 
term. Money, time, facilities, equipment and skilled staff are required for treatments, 
maintenance and repair programmes. Thorough documentation including 
photography of all processes from decision-making to maintenance logs and 
handling requirements must be kept and be made accessible. Where resources 
cannot be committed to the long-term maintenance, repair and replacement 
programme, an object shall not be selected for operation.  

• museum needs in terms of frequency of operation and number of objects operating. 
One operating object can be a focus for visitors but several operating objects can 
become a distraction or have minimal impact on public programmes 

• restrictions of museum context (available space, exhibit design, health & safety 
requirements). 

• opportunities to record through the media of film and photography the return to 
operation, use and maintenance in order to maintain knowledge of craft and 
traditional skills. 

 
 



 

2.2 Selection 
 
 A “working object” can be anything that originally had an operational function and can 
 be either stationary or mobile.  
 Operating a working object can mean anything from demonstrating only one 
 particular function to running the full functional complexity.  
 Every object in the collections with an operational function is assumed to be suitable 
 to be a working object unless it is considered “rare”. Rare is defined as unique, an 
 icon, of incomparable significance, nationally important or bearing important historic 
 evidence such as developmental information, significant use, original fabric. 
 The decision about whether an object is considered rare and therefore not a “working 
 object” will be made by the relevant curator and endorsed by the chief Curator or 
 relevant Head of Collections. 
 

  2.2.1 Selecting Functions for Display 
 
 The selection of functions for display, educational and access purposes will be driven 
 by an explicit evaluation of the significance of different functions. Operation will 
 contribute to building individual and meaningful connections with science and 
 technology through:  

• adding to the understanding of function, purpose and significance 
• showing the sensory aspects of sound, sight, feel and smell 
• illustrating technological, social and/or economic change 
• preserving significant function  
• preserving or rediscovering traditional skills associated with the fabrication, 

operation and repair of working objects 
• inspiring and sustaining an interest in science, industry, engineering, history 

and/or museums 
 

  2.2.2 Risk Factors  
 
 Risk factors which must be considered are: 

• possible loss of historic information, including significant evidence of use, 
during restoration to working order 

• potential replacement of original parts or alterations of original design for 
operational or health and safety reasons and regulations or through wear 
caused by operation 

• potential difficulty in determining originality of parts or original appearance  
• increasingly unavailable historic materials and craft skills making accurate 

reproduction of parts or appearance difficult or impossible 
• potential deterioration of historic fabric caused by the substitution of modern 

materials and techniques 
• potential increased deterioration of historic fabric caused by uncontrollable 

operational environments, particularly outdoors, or through accident, 
inappropriate use or abuse or insufficiently trained operators 

• insufficient resources allocated to restore an object to working order or to 
completing the project as a result of underestimating needed allocation, 
escalating costs, project shortfall or changing priorities and long-term plans. 

• imbalance of resources required to maintain and demonstrate the working 
object and to train the operators against the return in benefit to the museum 
in terms of public interest or educational value. 



• non-refundable costs of minimising risk through loss or damage to an working 
object as the museum may not be able to find the resources to purchase 
commercial insurance (see Appendix B) 

 

3. SELECTION PROCESS 
 

 3.1 Curatorial, Conservation and Information     
  Assessments:  
 

• The Curatorial Assessment will be the responsibility of the relevant curator, 
with input from the chief Curator or the relevant Head of Collections, and will 
define what the object is and what its function(s) were/are. It will fully detail 
an object’s history and provenance and will include research into similar 
objects to enable comparisons of rarity, condition, integrity and interpretive 
potential. 

• The Conservation Assessment will be the responsibility of the relevant 
Conservation Manager and will focus on the material(s) of the object and its 
condition and functionality. It will include a description of the physical fabric 
and function(s),  analysis of samples as required, identification of alterations 
and an appraisal of the wear level(s). It will outline the resource implications 
for treatment, maintenance, environment, security, health & safety 
regulations, access, exhibition, storage,  handling and object movement, with 
input from relevant museum departments (see Appendix A). 

• The Information Assessment will be the responsibility of the Registrar and will 
assess the issues of indemnity and insurance and the financial and legal 
responsibilities of the museum. 

 

 3.2.   Statement of Significance 
 
 A statement of significance, drawn from the curatorial, conservation and information 
 assessments, will give a reasoned clear summary describing the values, meaning 
 and importance of the object. It will include: 
 

• cultural significance- context, history and uses    
• significant values- aesthetic, historic, scientific, social, spiritual  
• significant alterations, modifications and repairs 

 
 It will be the responsibility of the relevant curator to produce the statement which will 
 be a formal document retained as part of the historic record of the object, filed in a 
 format designated by Collections Documentation. 

  

 3.3 Conservation Objectives  
 
 The conservation objectives, based on the conservation assessment, will outline all 
 aspects of the object’s care and use, so that treatment and operation does not 
 compromise the significance of the object   
 

• The level of operation acceptable for the object’s preservation will be 
established: 

o no operation 



o mothball, shutdown or freeze 
o minimal operation- for maintenance purposes only under tightly 

controlled conditions 
o low levels of operation for occasional demonstration under controlled 

conditions 
o medium levels of operation for infrequent demonstration under 

medium controls 
o high levels of operation for regular demonstration 

  
• The appearance objectives appropriate for the object will be defined. 

 
• The proposed future use will be determined: 

o permanent display, including demonstration on or off-site, visitor 
access or static exhibit 

o long-term loan for operation or demonstration 
o temporary display, including demonstration, visitor access or static 

exhibit 
o storage 

  
 The conservation objectives will be an itemised Conservation Management Plan 
 produced by the relevant Conservation manager/ Conservator and will be used to 
 inform the treatment plan. 
 

 3.4  Treatment Plan  
 
 The treatment plan will establish all potential options to satisfy  the conservation 
 objectives including: 
 

• alterations required for compliance with regulations, including removal of 
hazardous materials 

• preservation of internal components 
• safety and stability of the object 
• works to achieve appearance 
• replacement of like with like or with modern materials, and conservation, 

retention or disposal of original components depending on an assessment of 
their significance 

• use of traditional skills or modern methods for repairs and replacement 
manufacture 

 
 
 The treatment plan will determine the resources required for all the treatment options: 
 

• skills 
• equipment 
• materials 
• space 
• continued availability and commitment of resources 
• projected maintenance including tasks, schedules, costs, skills and supplies 
• future sources of suppliers 

 
 The treatment plan will identify the options for operation and display and/or storage 
 with details of space, resources and logistics included for each option. 
 
 The final stage of the treatment plan will be to select the approach to be 
 implemented after review of the options. This review will be undertaken by the initiator 
 of the proposed project, the relevant curator, the relevant Conservation manager and 
 the Registrar. Resource considerations, both for achieving and sustaining the 
 decision, will be a priority. 



 
 The Treatment Plan will be included in the Conservation Activity in MMXG. 
 

The final decision will be endorsed by the appropriate museum executive managers 
(Appendix A) and the justifications for the decision will be a formal document retained 
as part of the historic record of the object.  

  

3.5  Treatment Implementation  
 
 The treatment implementation will include both the treatments as specified by the 
 Treatment Plan and the production of an Operating and Handling Guideline and 
 Inspection Record and Maintenance Plan. 
 The Operating and Handling Guideline will include: 
 

• parameters and limits of operation 
• operation methods 
• authorised operators and required training 
• operation logbook template 
• moving and handling instructions 
• identified hazards 

 
 The Inspection Record and Maintenance Plan will include: 
 

• inspection plan and schedule 
• maintenance plan and schedule 
• specified fuels and lubricants 
• the treatment plan decision to replace like with like or with modern 

alternatives 
• inspection record and maintenance record templates 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

4. OPERATION 
 

The Operational Logbook, produced as part of the Operating and Handling Guideline, and 
the Inspection and Maintenance records, based on the Inspection Record and 
Maintenance Plan, are to be rigorously kept and updated throughout the object’s working 
life and the documents retained as part of its historic and technical record. 

 
Resources, allocated as determined in the treatment planning, will ensure that the 
Inspection Record and Maintenance Plan can be carried out as specified. Where 
adequate resources cease to be available for ongoing maintenance, necessary repairs or 
legislated modifications, a review of the operational plan will be held. 

 
Periodic reviews will also be undertaken to determine whether an object should continue 
to be operated, whether the operation should or must, by reason of changing regulations 
or legislation, be modified or whether the object is no longer suitable for operation.  

 
A project manager or project owner will be given the responsibility for the programme for 
continued operation of the historic object and will conduct the reviews consulting with all 
relevant stakeholders, 

 
The programme and methodology for operating an object will not be modified or altered 
without review. 

 
 
 

4.1 Records 
 Treatment and operating records will be kept in these formats: 

 
• Initial and on-going object treatment in the Conservation Activity in MMXG 
• Up-to-date maintenance record in the Working Object Database, 

Conservation Server which can then be linked to MIMSY as a separate MS 
Excel file. This file can be retrieved and edited inside MIMSY or 
independently as a common MS Excel file. 

• Maintenance history in the hard-copy Logbook held in the object’s green file. 
• Where there is a statutory requirement for a specific format of record this will 

be adopted as the standard for NMSI record keeping (for instance a Rail 
Vehicle Maintenance & Operation Policy) 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

APPENDIX A 
 
Selection Management Teams: 
 
The Science Museum Science Museum Policy and Operations 

Committee:  
 Chief Curator 
 Head of Conservation & Collections Care 
 NMSI Head of Corporate & Collections 

Information 
 Head of Library & Archives 
 Security Manager 
 

• The Conservation Assessment will be the responsibility of the relevant 
Conservation Manager, with input from Logistics, Security and the Collections 
Hazards Management Group. 

 
The National Railway Museum Collections Development Group: 
 Head of Knowledge & Collections 
 Senior Curator Rail Vehicle Collections 
 Engineering & Rail Operations Manager 

Registrar 
Curator of Railways 
Curator, Archive & Library Collections 
Learning Manager 
Professor of Railway Studies 
 

• The Conservation Assessment will be the responsibility of the Conservator 
and/or the Engineering & Rail Operations Manager with input from the Senior 
Curator, Rail Vehicles Collections; Head of Knowledge & Collections; 
Collections Development Group. 

 
 
The National Media Museum Collections Group 
     Head of Collections & Knowledge 
     Conservator 
     Collections Manager 
     Curator of Photographs (x2) 
     Curator of Photographic Technology 
     Curator of Cinematography 
     Curator of New Media 
     Curator of Television 
 

• The Conservation Assessment will be the responsibility of the Conservator 
with input from the Collections Manager, relevant subject Curator, Head of 
Collections & Knowledge and the Collections Hazards Management Group. 

 
 
 
 



 
 
 
 
 
 
 

APPENDIX B 
 

The factors which must be considered before proposing to 
operate an object on loan in: 
 
Collections Registration must be consulted before any object on loan in is considered for 
operation. 
The owner’s approval will have to be sought and obtained in writing. In the case of some 
historic loans, it may prove difficult or impossible to identify a current owner. 
 
The Government Indemnity Scheme does not cover loss or damage arising while objects on 
loan are driven, piloted, flown, sailed, ridden, operated and so on unless the Secretary of 
State has given specific written approval permitting indemnity to apply while a borrowed 
object is in motion or exhibited as a working display or while it has to be set in motion in order 
to maintain it in running order. Written approval must be sought from the Secretary of State 
before the object is operated but the Government Indemnity Scheme does not cover loss or 
damage arising or flowing from normal wear and tear. 
 
 Resources must be allocated from a pre-determined budget in order to care for a borrowed 
object during preparation for/and operation by purchasing commercial insurance. Commercial 
insurance may only cover the asset value of the object in the event of loss or damage and not 
the losses due to repair, restoration or operation. 
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