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INTRODUCTION 

 

The purpose of this document is to provide general guidance to Consulting Engineers 

and Contractors on the design requirements of electrical and mechanical installations 

within buildings which will be operated and maintained by Estates Services. 

 

The principles referred to in this document have been influenced by maintenance and 

operational requirements, the resources available within Estates Services and also by 

the need to standardise the mechanical and electrical services throughout the 

University‘s 550,000 m
2 

of building stock. 

 

To accommodate the ever increasing demand for continuity of services it is essential 

that systems are designed so that they can be repaired, maintained, inspected and 

extended with minimal disruption to the building user. 

 

New systems should be as simple as possible and there must be adequate, safe and 

easy access provided to all parts of the installations. 

 

Designers should note that because of limited staff resources, all routine maintenance 

work is only carried out during normal working hours.  Designers must be aware of 

who is responsible for the various services so that separate plant rooms can be 

provided where necessary for Estates Services and departmental plant. 

 

It is essential that the proposed building services for all projects are discussed with the 

University Head of Building Services as soon as possible after the appointment of the 

Building Services Consultant or Contractor to ensure that there are no 

misunderstandings over the contents of this document or the reasons for a particular 

requirement.  All work within listed and historic buildings requires careful 

consideration and all proposals must be agreed with the Head of Building and 

Conservation before any work is carried out. 

 

Where the project involves working on or extending existing building services, 

no work may be carried out on the existing systems without the prior knowledge 

and approval of the University Head of Building Services.  This is particularly 

important in the case of existing electrical systems where all work must be 

carried out in accordance with Estates Services Code of Practice ‘Electrical 

Safety on Low Voltage Systems’. Please note that only the University Electrical 

Engineers can authorise work to be carried out on the University’s existing fixed 

electrical installations. 

 

The Estates Services Direct Labour Organisation (DLO) Manager must also be 

consulted before any work is carried out on any mechanical services installations 

within existing buildings.  They will assist in the location of isolation valves, 

provide advice on the draining down/refilling of wet systems, etc.  The DLO is 

responsible for the operation of the majority of the University’s mechanical 

services and it is essential that they are told of any impending work on 

installations under their control.  No contractor is allowed to isolate existing 

mechanical services without consultation with the DLO.  
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Only contractors who are on the Estates Services Approved Contractor’s List 

will be allowed to carry out work on the University’s existing mechanical 

controls and electrical installations unless otherwise approved by the Head of 

Building Services 

 

A site visit can be arranged if required to inspect a typical existing installation in 

order to see at first hand the principles outlined in this document. 

 

The University Head of Building Services must be consulted before any changes are 

made to an agreed building services design because of a need to reduce project costs.  

Value engineering should be carried out as part of the project design process and not 

after tenders have been received. 

 

The designer should always select and specify the most energy efficient plant and 

equipment wherever possible.  Any alternative equipment manufacturer 

proposed by the contractor may only be used if it is equally as energy efficient as 

the originally specified item and is also approved by the Head of Building 

Services. 

 

To assist Estate Services in assessing whether or not the Project  mechanical and 

electrical design complies with this Philosophy Document, the check list on pages 

3 to 6 must be completed by the Designer and given to Estates Services Project 

Manager before the design can be signed off. An explanation must be provided 

for all items where non-compliance is indicated. 
 

REASONS FOR REVISION 

 

Sections generally revised with minor comments 

 

Cross-References have been made to the Sustainable Buildings Philosophy Document 

 

Extensive changes have been made to the O&M section and the associated appendix 

 

The following sections have been added: 

1.10, 1.11, 1.12, 22.5 to 2.26.8  

Electrical section has been revised and updated to reflect changing technology 

Information Management Section has been revised 

Telecom Section has been revised 
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Design Philosophy Checklist  
 

Project: 

 

Consultant: 

 

Signature:                                                                                     Dated: 

 
Clause Reference Compliance Non-compliance 

Section No 1-Standards and responsibilities 

1.0 Standards     

1.1 Responsibilities   

1.2 Maintenance Philosophy   

1.3 Deviations from the Philosophy Guidelines   

1.4 12 Months Defects Period   

1.5 12 Months Servicing and Maintenance  

  Agreement 

  

1.6  Control of Access to Plant Areas   

1.7  Utility Supplies   

1.8 Use of Dynamic Simulation Models For Part L   

1.9 Redundant Installations   

1.10 Draining of Hot and Cold Water Systems   

1.11 Handover of Water Systems   

1.12  Effect of Additional Installations of Existing 

 Services 

  

Section 2 – Mechanical Services Installations 

2.0 General   

2.1  Plant Rooms including Boiler Rooms   

2.2  Equipment Located in Ceiling and Roof Spaces   

2.3 Hazardous Areas   

2.4 Distribution of Piped Services   

2.5 Low Pressure Hot Water Heating Systems   

2.6     Laboratory and Domestic Hot & Cold Water 

  Systems 

  

2.7 Natural Gas Service   

2.8  Steam Systems   

2.9 Isolation Valves   

2.10 Air Conditioning and Ventilation    

2.11 Fume Cupboards   

2.12 Lift Installations   

2.13 Automatic Control Systems   

2.14 Asbestos   

2.15 Thermal Insulation   

2.16  Stand-by Plant   

2.17 Energy Conservation   

2.18  Sustainable Laboratory Design   

2.19 Water Treatment   

2.20  Identification and Labelling   
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2.21 Flexible Connections   

2.22 Cold Water Booster Pumps   

 Compliance Non-compliance 

2.23 Sump, Storm Water and Sewage Pumps   

2.24 Biomass, Solar Hot Water, etc   

2.25 Boiler Installations   

2.26           

2.27 Rainwater Harvesting Systems   

2.27.1 Rainwater Collection   

2.27.2 Filtration and Treatment   

2.27.3 Rainwater Storage   

2.27.4 Back-up Water Supply   

2.27.5 System Arrangement and Distribution   

2.27.6 Controls and Metering   

2.27.7 Testing   

2.27.8 Access for Maintenance   

Section 3 – Electrical Services Installations  

3.0  General   

3.1   External Network General   

3.2   HV Cable Networks   

3.3  LV Cable Networks   

3.4    Building Supply Cables   

3.5   Substations General   

3.6  High Voltage Switchgear   

3.7 Transformer   

3.8 Trip Batteries   

3.9 Earthing General   

3.10 Low Voltage Switchboards   

3.10.1 General Requirements   

3.10.1.1 Construction   

3.10.1.2 Busbars   

3.10.1.3 Switching Devices   

3.10.1.4 Metering/Instrumentation   

3.10.1.5 Labelling   

3.10.2 Substation LV Switchboards   

3.10.2.1 General   

3.10.2.2 Busbars   

3.10.2.3 Switching Devices   

3.10.2.4 Metering/Instrumentation   

3.10.3 Building LV Switchboards   

3.10.3.1 General   

3.10.3.2 Busbars   

3.10.3.3 Switching Devices   

3.10.3.4 Metering/Instrumentation   

3.10.4 Final Distribution Switchboards   

3.10.4.1 General   

3.10.4.2 Busbars   

3.10.4.3 Switching Devices   

3.10.4.4 Metering/Instrumentation   

3.11 Building Distribution Systems   

3.11.1 Vertical Distribution   

3.11.2 Horizontal Sub-Distribution   

3.11.3 Final Circuit Wiring   

3.11.4 RCD Protection   

3.11.5 Essential Services Switchboard   

3.11.6 Inter-floor Services   

3.11.7 Supplies to the Lift Installations   

3.11.8 Electrical Supplies to Mechanical Services   
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 Equipment 

3.12 Lighting   

3.12.1 General Requirements   

 Compliance Non-compliance 

3.12.2 Target Energy Parameters   

3.12.3 Control System   

3.12.4 Luminaire Selection   

3.12.5 Historic Building   

3.12.6 Examples   

3.13 Fire Alarms   

3.14 Emergency Lighting   

3.15 Generators   

3.15.1 Panel Construction    

3.15.2 Switching Devices   

3.15.3 Labelling   

3.15.4 Instrument Type   

3.15.5 Change-Over Panel   

3.15.6 Control Principles   

3.15.7 Testing Facilities   

3.15.8 Restoration   

3.15.9 Drawings   

3.15.10 Battery Tripping Units   

3.15.11 Alarm Warning   

3.15.12 Control, Alarms and Instrumentation   

3.15.13 Capacity   

3.15.14 Maintenance Contract   

3.15.15 Generator Set   

3.15.16 Alternator Circuit Breaker   

3.15.17 Fuel Transfer Pump Control Section   

3.15.18 Control Philosophy   

3.15.19 Routine Testing   

3.16   Lightning Protection    

3.17  Earthing – Special Requirements    

3.18 Electromagnetic Compatibility    

3.19 Power Factor Correction   

3.20 Meters and Instrumentation System   

3.20.1 Introduction   

3.20.2 Current Transformer General Arrangements   

3.20.3 Voltmeter Monitoring General Arrangements   

3.20.4 Main Meter Types   

3.20.5 Sub Metering/Instrumentation   

3.20.6 Earth Leakage Instrumentation    

3.20.7 Meter Networks   

3.20.8 Metering – Substations   

3.20.8.1 H V Metering   

3.20.8.2 LV Metering   

3.20.9 Department/Building Metering   

3.20.9.1 Incoming Circuits   

3.20.9.2 Outgoing Circuits   

3.20.9.3 Riser/Tap offs   

3.20.9.4 Sub Distribution Boards   

3.20.9.5 kWh Metering   

3.21 Labelling   

3.21.1 Substation   

3.21.2 Buildings   

3.21.3 Emergency Lighting   

3.21.4 Cable Management Systems for 

 Data/Telecommunications 
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3.22 Record Information   

3.22.1 Asset Register   

3.23.2 Drawings   

 

Section 4 – Online Building Information Compliance Non-compliance 

4.0   General   

4.1   Online Documentation   

4.2   Specification of Requirements for the Online 

  Building Information 

  

Section 5 – Hand-over Procedure   

Appendices 

Appendix A: Standard Requirements for Online Build Inf.   

   

Appendix B:  Oxford Univ. Telecoms. Infrastructure …   

Appendix C:  CAD Layer Details    
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SECTION 1 – STANDARDS AND RESPONSIBILITIES 

 

1.0 Standards 

 

All plant, equipment and systems shall be designed and installed in accordance with 

the appropriate British Standard or European equivalent, Codes of Practice, relevant 

Statutory Instruments and Regulations, Building Regulations, University 

Environmental Sustainability Policy, Estates Services Policy & Procedures document 

'The Control of Legionella Bacteria in Water Systems' and the University Safety 

Office Policy statements. 

 

1.1 Responsibility 

 

The following table which is taken from the Estates Regulations (current edition) 

indicates the division of responsibilities for the operation and maintenance of the 

listed services.  The list is not exhaustive and is intended as a guide only.  Designers 

should check with Estates Services Project Manager if in doubt. 

 
 

Responsibility for Mechanical and Electrical Services 
 
 Estates Services 

 
 

 
 Department 

 
Heating installations 

 
Medical gases 

 
Domestic hot and cold water  systems 

 
Demineralised water systems 

 
Natural gas 

 
Water treatment plant serving only departmental 

equipment 
 
Air conditioning 

 
Process water cooling  systems  

 
Ventilation 

 
Warm and cold rooms 

 
Lift installations 

 
Compressed air systems 

 
Steam plant and associated  pipework 

distribution 

 
Steam plant and associated pipework distribution 

serving only department equipment 
 
Fume cupboard extract systems 

 
Fume cupboards 

 
Lightning Protection Installations 

 
Autoclaves, sterilizers and cage washers 

 
Electrical sub-stations and switch rooms 

 
Safety cabinets and associated extract systems 

 
Fixed electrical distribution system 

including light fittings and associated 

lighting controls. 

 
Electrical equipment (including UPS) connected to 

socket outlets and isolators of the fixed electrical 

installation. 
 
Building management systems 

 
Emergency lighting (Safety Office responsibility) 

 
External lighting 

 
Fire detection systems (Safety Office responsibility) 

 
Standby generators required by 

legislation, CHP and ground  

source heat pumps 
 
 

 
 
Sprinklers and misting systems 

Standby generators for departmental requirements 

only. 
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Estates Services equipment should be located in dedicated mechanical and electrical 

plant rooms under the control of Estates Services, with Departmental equipment being 

located in separate plant rooms which are under the control of the Department. If 

shared plantrooms are unavoidable then the project manager must consult with both 

the department and Estates Services jointly. 

 

The University of Oxford 'Estates Regulations' (current edition), University 

Environmental Sustainability Policy, Estates Services Policy & Procedures document 

'The Control of Legionella Bacteria in Water Systems' and the University Safety 

Office Policy Statements are available for inspection at Estates Services. 

 

1.2 Maintenance Philosophy 

 

It is a requirement that all systems should be designed such that they can be repaired, 

maintained, inspected, extended and removed with the minimum of disruption to the 

building user.  The Consulting Engineer or Contractor must submit a detailed 

maintenance philosophy to Estates Services, as early as possible in the design of the 

project, to demonstrate that the above objectives are being met. For larger projects or 

complex plantrooms a formal maintenance review addressing all of the above 

requirements should be carried out with the project team, Estates Services and the 

department. 

 

The philosophy should detail for example:- 

 

(i) The effects on the building user of planned maintenance on the various plant 

items; 

(ii) The effect of periodic test and inspection programmes of the electrical 

installation; 

(iii) The provision of any standby plant; 

(v) The provision of any alternative sources of electrical supply to maintain 

essential services, etc. 

(vi) End of life removal 

 

In the event of a cost cutting exercise (value engineering) it is important to ensure that 

the building users are made fully aware of the effects of any changes which will 

increase disruption to their activities. 

 

1.3 Deviations from the Philosophy Guidelines 

 

The Consulting Engineer shall provide a written report to the Head of Building 

Services highlighting where the principles of the Design Philosophy cannot be 

complied with, together with a justification for the alternative solution proposed. The 

form on pages 3 to 6 needs to be completed. 

 

1.4 12 Months Defects Period (Soft Landings) 

 

The project costs shall include for the mechanical services commissioning contractor 

(and/or the BMS controls contractor) to visit the new or refurbished building during 

the 12 months defects period on a quarterly basis in order to carry out 
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adjustments/fine tuning of the mechanical services installations throughout the 

building.  A quarterly review meeting shall be held with the building administrator or  

other nominated representative, Estates Services mechanical services engineer and the 

commissioning engineer and minutes of the meeting recorded. 

 

1.5 12 Months Servicing and Maintenance Agreement 
 

For complex package plant e.g. CHP GSHP Generators Lifts etc. a fully detailed 

maintenance proposal with a full breakdown of costs shall be provided to Estates 

Services at detailed procurement stage of the project.  The maintenance proposal shall 

cover only those mechanical services which are the responsibility of Estates Services 

(see clause 1.1) and shall detail all of the plant, equipment and installations to be 

maintained and shall provide a schedule of work to be carried out.  The proposal shall 

be fully comprehensive and include for all necessary consumables such as filters, 

drive belts, etc.  a 365 day, 24 hour emergency call out cover with a maximum of a 

four  hour response time to deal with breakdowns for five year contracts.  The total 

life cost should be considered before awarding the contract. 

 

Subject to approval of the proposal, an order will be placed by Estates Services 

Building Services Section directly with the contractor for this work. 

 

1.6 Control of Access to Plant Areas 

 

In order for Estates Services to control access to the areas it is responsible for, all lift 

motor rooms, mechanical services plant rooms, electrical substations, switch rooms 

and riser cupboards shall have Estates Services suited locks fitted.  Lock details shall 

be as follows: the main suite is electrical, 'P' suite is for mechanical plant and 'L' suite 

is for lift motor rooms.  There is a grand master key which will unlock all three suites 

and sub-master keys for each individual suite. Door locks shall be as supplied by Yale 

Security Products Limited, type GMK suite, ref YN8114(Y).  The standard locks shall 

be key operation externally with thumb turn on room side for emergency exit 

purposes and each lock shall be supplied with three keys. 

 

Access into all underground heating ducts is controlled by Estates Services and entry 

into the ducts can only be allowed after a risk assessment has been carried out, a 

method statement approved and a permit to work in Estates Services.  Underground 

ducts are treated as confined spaces. 

 

1.7 Utility Supplies 

 

Estates Services Energy Manager is responsible for organising the gas, water and 

electricity supply contracts for all of the University's functional estate.  All new utility 

supplies or alterations to existing utility supplies must be arranged through Estates 

Services Energy Manager. 
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1.8 Use of Dynamic Simulation Models for Part L CO2 Calculations  

 

Designers working on all new buildings and extensions to the current Part L Building 

Regulations must use a dynamic simulation package (approved by the Department for 

Communities and Local Government [DCLG]) rather than the Simplified Building 

Energy Model (SBEM) for calculating CO2 emissions.  Estates Services reserve the 

right to allow the use of SBEM for simple buildings and extensions. The Designer 

must send a copy of the BRUKL (Building Regulations United Kingdom Part L) 

Output Document 1 Compliance with ADL2 (Approved Document Part L- 

Conservation of Fuel and Power – Part 2 – New Buildings other than Dwellings) to 

Estates Services Energy Manager prior to Part L submission.  A table of the input 

variables must also be provided which includes occupancy hours, plant running hours, 

occupancy density, small power load density (W/m
2
), internal design temperature and 

air change rates. 

 

A copy of the 'Asset Rating' BRUKL Output Document 1 Compliance with ADL2 

using actual construction data must be handed to Estates Services Energy Manager 

before final handover of the building. 

 

The NCM allows calculation by accredited software, dynamic simulation models or 

SBEM.  See www.ncm.bre.co.uk for the latest updates. 

 

1.9 Redundant Installations  
 

It is the policy of Estates Services that where buildings or areas are being refurbished 

all redundant equipment, cables, pipework etc shall be removed.  It is particularly 

important that no 'dead legs' are left in the hot and cold water or natural gas services. 

All redundant pipework must be removed back to the tee position on the remaining 

live pipework and capped off. 

 

1.10 Draining of Hot and Cold Water Systems with Standing Water During 

the Project  

 

If during the course of a project, especially refurbishment projects where existing Hot 

Water or Cold Water systems are not used or underused, wherever possible the system 

should be drained to manage the Legionella risk. 

 

If there is a need to retain water supplies, for instance to maintain services to toilets 

or hand-wash facilities or where Asbestos removal requires a water supply then there 

must be an adequate Risk Assessment and measures should be taken such as regular 

flushing of the system and as soon as possible the systems drained thereafter. 

 

1.11 Handover of Water Systems  
 

If during the course of a project the responsibility for Hot or Cold Water systems is 

handed to Estates Services then adequate notice should be given of this intention in 

order for Estates Services to allow their appointed specialist contractor to have access 

to complete a full risk assessment in the case of a new building or a re-risk assessment 

in the case of a refurbishment, to allow for access for the monitoring team to identify 

assets and complete bar-coding and implement a new control regime. If the building is 

http://www.ncm.bre.co.uk/
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not due to be fully occupied then Estates Services would instigate additional measures 

such as flushing until the building is brought into full use. 

 

1.12 Effect of Additional Installations on Existing Services 

 

Consideration should be given during any new project or refurbishment to the 

surrounding area/s that may be affected by the works. This includes the cleaning of 

surrounding buildings externally and internally e.g. ductwork and filters that may 

need more attention due to the works. Also any internal spaces that may need any 

services modified and/or any effects to the environmental conditions of any spaces 

that could be compromised because of the works need to be included within the 

project or refurbishment. 
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SECTION 2 – MECHANICAL SERVICES INSTALLATIONS 

 

2.0 General 

 

It is an absolute requirement that all systems are designed to be easily and safely 

accessible and are straightforward to operate, maintain and replace. 

 

All work within listed and ‗historic‘ buildings requires careful consideration and all 

proposals must be agreed with the Head of Building and Conservation during the 

design process and before any work is carried out. Building and Conservation should 

also be consulted on works on buildings that are not Listed but are historically 

significant 

 

2.1 Plant Rooms including Boiler Rooms 

 

General 

 

All plant rooms must have safe, easy, secure access and, in the case of basement and 

ground floor rooms, the access must be direct from the outside of the building in 

which the plant rooms are located. All plant rooms must be of adequate size and 

height. Access to all plant rooms must be as safe and easy as entering any other room 

within the building. 

 

The use of vertical ladders will not be accepted as a means of gaining access to 

any plant room or roof top plant area. 

 

All plant rooms shall have adequate ventilation, floor drainage, good uniform lighting, 

emergency lighting, a telephone, a data point, rcd protected 13 amp socket(s), a fire 

alarm sounder and appropriate fire detection.  Telephone and data points are in 

addition to those dedicated for equipment monitoring. 

 

All plant rooms which are located above occupied areas and contain 'wet' services 

shall be fully tanked and bunded with sufficient drainage points so as to prevent the 

possibility of water damage to the areas below.  All penetrations through the tanked 

floor shall have a minimum of 100mm upstands all around the openings. Where there 

is significant risk of damage from leakage e.g. Plant Room above laboratories, a leak 

detection system must be installed and wired back to a locally monitored area.  It must 

not be connected to the BMS and is not a substitute for bunding the Plant Room  

 

Doors into Estates Services plant rooms must be fitted with Estates Services suited 

locks and adequate access must be provided for future plant replacement. 

 

Door Locks shall be as supplied by Yale Security Products Limited, type GMK suite, 

ref no. YN8114(Y), 'P' suite for mechanical plant rooms.  The standard lock shall be 

key operation externally, with thumb turn on room side for emergency exit purposes 

and each lock shall be supplied with three keys. 

 

Adequate space shall be provided around all plant for safe maintenance, inspection 

and replacement.  Headroom under plant, pipes, ducting, etc., along access routes 
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shall not be less than 2000mm with access space around plant being not less than 

900mm or more if recommended by the equipment manufacturer. 

 

All plant shall be installed so as to prevent vibration and noise transmission to 

occupied areas.  Appropriately positioned lifting beams shall be provided to enable 

the safe replacement of large items of plant such as pump motors. 

 

Any plant located on a roof shall be provided with adequate lighting and a non-slip 

walkway with guard rails to permit safe access. 

 

Tripping hazards must be avoided, particularly low level pipework discharging over 

floor drains located in access routes. 

 

Access to departmental plant areas, server rooms and electrical switch rooms must not 

be via an Estates Services controlled mechanical services plant room. 

 

Open flue gas and oil fired heating and hot water heaters must always be located in a 

separate plant room from supply and extract ventilation plant. 

 

Roof Plant Rooms 

 

Access must be by a staircase having a clear width of at least 800mm.  Floors shall be 

tanked and bunded to prevent water damage to floors below and there must be an 

adequate number of drainage points provided. 

 

Low Level Plant Rooms 
 

Main plant and boiler rooms should be at ground level and must be separate from any 

electrical intake room.  If a ground floor location is not possible then consideration 

may be given to a lower ground floor or basement location, in which case access must 

be via double doors from an adequately sited well, with ramped access if possible. 

 

2.2 Equipment Located in Ceiling and Roof Spaces 

 

The designer shall avoid wherever possible positioning equipment such as fan coil 

units which require regular servicing and maintenance in ceiling voids and roof 

spaces.  However, where this is absolutely unavoidable, then a safe, easy means of 

access shall be provided, e.g. full sized hinged panels, boarded out walkways in roof 

spaces and deep ceiling voids, etc.  Any equipment which needs to be serviced must 

not be located above laboratory benches, computer equipment, fixed room furniture, 

etc., and every effort shall be made to locate equipment away from occupied areas. 

 

2.3 Hazardous Areas 

 

All plant and equipment serving hazardous and restricted access areas such as animal 

rooms, containment rooms, etc., shall be designed and installed such that they can be 

totally maintained from outside of the actual area.  The requirements of the University 

Safety Office briefing document for category 2 and 3 containment areas must be 

followed.  Visual indication (i.e. magnehelic gauges) of differential pressures shall be 
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provided where rooms are required to operate at a greater or lesser pressure than 

adjacent areas. 

 

2.4 Distribution of Piped Services 

 

Horizontal Distribution 

 

Main horizontal distribution pipework shall be at high level in corridors, in a single 

depth and preferably not hidden above ceiling tiles.  If ceiling tiles are unavoidable 

then they must be easily removable and replaceable. 

 

Pipes must not have fixed equipment or cable and data trays positioned directly 

underneath them and all valves must be easily accessible from below. 

 

Vertical Distribution 

 

Main vertical distribution pipework shall rise in a wide shallow duct containing a 

single depth of pipes with access from full height doors at each floor level.  Such 

vertical ducts shall be complete with solid floors at each level, open mesh type 

flooring is not acceptable. 

 

2.5 Low Pressure Hot Water Heating Systems 

 

All wet heating systems shall be designed as low pressure hot water systems.  

Medium and high pressure systems are not acceptable. 

 

Radiators should be used in preference to fan coil units and to natural convectors 

wherever possible.  All pipework shall be heavyweight mild steel to BS1387 up to 

150mm and to BS3600 for larger sizes. 

 

Pipework up to and including 50mm shall have screwed joints and pipework 65mm 

and above welded joints.  Adequate dismantling points using unions or flanges as 

appropriate shall be provided to enable appliances to be disconnected and pipework to 

be repaired. 

 

The use of press-fit jointing systems is not acceptable though Victaulic type 

mechanical jointing systems are acceptable in plant rooms.  

 

2.6 Laboratory and Domestic Hot and Cold Water Systems 

 

All water systems must be designed to comply with the Approved Code of Practice & 

Guidance L8, Legionnaires disease: 'The control of legionella bacteria in water 

systems' issued by the Health & Safety Commission and the requirements of the 

current Estates Services Policy & Procedures document 'The Control of Legionella 

Bacteria in Water Systems'. 

 

Plate heat exchangers or direct gas fired hot water heaters should be used in 

preference to storage calorifiers. 
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Hot water with central storage and associated pipework distribution systems shall 

only be used if it is impractical to use point of use electric hot water heaters. Trace 

heated hot water flow pipework shall not be used in place of a pumped hot water  

return. Thermostatic mixing valves (i.e. TMV2 or TMV3 as appropriate) shall be 

installed on all wash hand basins, baths and high risk environments such as child care, 

to provide safe hot water temperatures. TMVs must be accessible for routine 

maintenance and must not be installed in ceiling voids or other difficult to access 

areas.  Local isolation valves (ballofix) must be provided for testing for both hot and 

cold water feeds.  Spray and aerated taps shall not be used. 

 

Galvanised mild steel pipework, fittings and calorifiers shall not be installed; only 

copper, stainless steel or appropriate plastic materials may be used. 

 

In order to standardise across the University estate only Yorkshire Fittings Limited 

Xpress jointing system is approved as an alternative to traditional methods of jointing 

of copper pipework. 

 

Two cold water storage tanks shall be provided to enable supplies to be maintained 

whilst one tank is taken out of service for inspection/cleaning. If a dual tank is 

specified it must be designed so that it can operate for long periods with only one tank 

in use.  The tank should be capable of being cleaned from outside.  If this is not 

possible then suitable provision should be made for confined space entry. 

 

A water meter shall be fitted in the mains cold water supply pipework to all cold 

water storage tanks and these meters together with the water storage temperature of 

each tank shall be monitored by the building management system. 

 

Where buildings or areas are being refurbished all redundant pipework shall be 

removed back to the tee on the live pipework and the tee removed. 

 

The main meter on the incoming cold water supply to the building and any other sub-

meters shall be monitored by the building management system.  (See reference 

section 4.6 in Project Managers Guidance of Sustainable Building Philosophy 

document). 

 

2.7 Natural Gas Service 
 

A gas shut off valve, operated by a heat detector(s) and/or emergency push button 

shall be incorporated in the boiler supply pipe. This valve must not be connected to 

any building fire detection system other than that located within the boiler room.  Gas 

pipework shall be heavyweight mild steel to BS 1387(EN 10255). 

 

Basement and semi-basement boiler rooms shall have a gas detection system installed. 

 

The gas supply to other areas such as kitchens and laboratories shall be separately 

metered from the heating boilers and hot water heaters. 

 

All gas meters must be monitored by the building management system. 
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For a gas supply that normally is metered at 21 mbar, the pressure drop between the 

primary meter and any booster or the plant manual isolation valve, at maximum flow, 

shall not exceed 1 mbar. 

 

For a gas supply that normally is metered at greater than 21 mbar, the pressure drop in 

the pipework, at maximum flow, shall not exceed 10% of the design pressure.  

 

Gas boosters should be avoided if at all possible. 

 

All installations must comply with current IGEM and other relevant regulations for 

industrial and commercial establishments (unless agreed otherwise for genuine 

domestic installations).  Designer and installers should particularly note the earthing 

requirements of gas pipework. 

 

2.8 Steam Systems 

 

Steam shall not be used as a primary or secondary form of heating or for 

humidification. It is the policy that where steam is necessary, it should be generated 

adjacent to the point of use.  Steam plant which serves only departmental equipment, 

e.g. cage washers, autoclaves, etc., will be maintained by department personnel and 

the design proposals should be discussed with both Estates Services and the building 

user. 

 

2.9 Isolation Valves 

 

All piped services shall have adequate numbers of isolation valves fitted for future 

maintenance requirements.  As a minimum each floor must be zoned. 

 

All items of plant shall be fitted with isolation valves.  Commissioning valves must 

provide positive isolation or be fitted with isolation valves. 

 

2.10 Air Conditioning and Ventilation 

 

The use of air conditioning systems shall be avoided wherever possible except where 

close control of the environment is necessary. 

 

Natural ventilation should always be used in preference to mechanical ventilation. 

 

Designs should incorporate free cooling wherever possible. 

 

All air handling plant shall be located within plant rooms and the use of weatherproof 

outdoor air handling units should be avoided. 

 

Evaporative type cooling towers must not be used under any circumstances.  

Evaporative cooling systems e.g adiabatic should be avoided to reduce 

maintenance costs and water hygiene risks. 

 

Ventilation ducting shall be provided with an adequate number of suitably sized 

access points to enable the ducting to be thoroughly cleaned. Adequately sized access 

panels shall be provided adjacent to all in-line plant and dampers.  See-through vision 
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panels shall be provided adjacent to all motorised dampers fitted in ductwork and air 

handling units. 

 

All ductwork manufacture and installation must be in accordance with DW 144. 

 

Filters shall be of the easily replaceable type and shall be fitted with dirty filter 

indicators.  Bag, HEPA and carbon filters shall have a pre-filter.  Energy efficient 

filters should be used in all plant. 

 

Fresh air inlets shall be positioned so as to be unaffected by vehicle exhausts and to be 

as far away as possible from fume cupboards, other exhaust points and heat rejection 

equipment such as chillers. 

 

Electric resistive type or gas steam humidifiers (Neptronic preferred), with 

appropriate RO water treatment, shall be used for providing humidification. Electrode 

type electric humidifiers must not be used. 

 

Separate dedicated cooling systems should be used for server rooms, departmental 

equipment and the like which require cooling continuously throughout the year. 

 

Gauges shall be installed across all filters.  Magnehelic gauges are preferred. 

 

2.11 Fume Cupboards 
 

Fume cupboard installations shall be in accordance with the current University Safety 

Office Policy Statement University policy S7/01 on fume cupboards. 

 

Wherever practical each fume cupboard (or bank of fume cupboards) shall have a 

dedicated extract system which discharges at least three metres above the highest part 

of the roof.  Extract fans must be easily accessible. 

 

Each fume cupboard shall have a balanced quantity of filtered, heated make-up air 

introduced into the room in a manner designed to cause the minimum possible 

disruption to the fume cupboard air flow pattern. 

 

All fume cupboards and associated extract fans shall be numbered in accordance with 

Estates Services current requirements.  

 

2.12 Lift Installations 

 

Lift installations shall comply with BS(EN) 81 and all disabled persons legislation.  

Car top controls, a pit stop switch and adequate shaft lighting shall also be provided.  

Please consult with the Mechanical section regarding proposed tenderer.  An engraved 

plate with Estates Services unique lift reference number shall be fixed within the lift 

car.  Lift numbers will be provided by Estates Services Mechanical Services Engineer. 

 

Where necessary, the facility to send unaccompanied loads such as gas cylinders to 

their destination floor shall be incorporated in the lift control system. 
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A 'Windcrest' voice communication system and emergency lighting shall be 

incorporated into the lift car.  The voice communication system shall be programmed 

to dial up the University Security Services control room which is manned 24 hours a 

day on 01865 272944. 

 

The lift shaft shall not contain any other services within it, and shall have a pit access 

ladder and adequate smoke ventilation at the top of the shaft. 

 

Lift motor rooms shall have good uniform lighting, including emergency lighting and 

emergency stop switches fitted in appropriate positions. 

 

Lift motor rooms shall be adequately heated/cooled and ventilated to suit the type of 

lift equipment. 

 

All moving parts in the lift motor room must be painted yellow and suitably guarded 

 

There must always be an upward flow of air in lift shafts. 

 

See clause 3.11.7 in the electrical service section for details of how the wiring serving 

lift installations shall be configured. 

 

Lift motor room doors must be fitted with Yale Security Products Limited, type GMK 

suite, ref no YN811(Y), 'L' suite for lift motor rooms.  The standard lock shall be key 

operation externally and thumb turn on the room side complete with three keys. 

 

Lift installations will not be accepted for use by Estates Services until: 

 

 they have been inspected and passed by the University's lift insurance 

company; 

 the O&M manual has been received and approved; 

 the test certificates have been approved; 

 wiring diagrams have been supplied; 

 communication system is in place and fully tested. 

 

Servicing and maintenance of the lift(s) shall be included in the project cost for the 12 

months following handover.  Servicing intervals and maintenance of the lift shall be 

carried out in accordance with the manufacturer's recommendations. 

 

A smoke detector should preferably be located in the lift motor room rather than at the 

top of the lift shaft, assuming that there will be adequate openings between the lift 

shaft and the motor room.  Where the lift motor room is not directly above the lift 

shaft or the lift is an hydraulic type or there is no lift motor room, then an aspirated 

type of smoke detector should be installed at the top of the lift shaft, with that part of 

the detector which requires calibration/maintenance being positioned outside of the 

actual lift shaft. 

 

2.13 Automatic Control Systems  

 

Control systems are fundamental to the operation of plant by Estates Services.  

The Project Manager must consult with Estates Services mechanical section at 
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an early stage and throughout the project development.  Standardisation of 

hardware software and installation is critical. 

 

Control systems must be as manufactured and supplied by Trend Controls Limited.  

The control system shall be designed to suit the particular building services 

requirements and shall always incorporate sufficient features to operate the plant 

safely with the minimum of energy use.  All parts of the control system, hardware and 

space, must allow for a minimum of 25% spare input and 25% spare output capacity. 

 

Packaged plant controls shall utilise Trend controllers for their final control. Where 

Trend controllers cannot be fitted as standard, a full read/write interface shall be 

provided. The BMS should be used for sequence control of major plant. 

 

Fire alarm interface should not drop out the plant during routine testing.   

 

All control systems shall have a manual override facility for maintenance/testing 

purposes and for use in the event of failure of the automatic controls. 

 

Control panels shall generally be Form 2 with separate control and power sections 

where switching off the electrical supply to the panel does not unduly disrupt the 

building user.  Form 4 type 6 should be used where it is necessary to maintain 

continuous operation of plant serving animal accommodation, computer suites, etc.  

All live conductive parts within the panel shall be shrouded.  It should not be 

necessary for plant attendants to have to go into any control panels in order to make 

minor adjustments to time/temperature controllers.   

 

All control wiring shall be adequately identified and protected where necessary.  

Wiring should be installed to BS7671. 

 

Control panel wiring must be configured so that all types of plant failure are indicated 

by appropriate warning lights on the front of the control panel.  Control panels must 

be fitted with LED lamps or lamp test facilities. 

 

An Ethernet connector shall be provided, together with a dedicated data point to 

enable Estates Services central BMS supervisor to remotely monitor and control the 

buildings control systems.  The IP addresses for controllers should be obtained 

through Estates Services so connection to the FRODO can be made.   

 

Headends should NOT be installed within the departments unless a special case is 

made to Estates Services.  Instead, access should be provided across the IT network 

and the installation back to the head end in Estates fully tested. 

 

The controls package shall include adding the graphics and user pages associated with 

the new control system on to Estates Services central Trend 963 supervisor.  The 

format of the graphics and user pages added must be the same as those already on the 

system.  The appointed BMS contractor must visit the Malthouse to establish for 

himself the exact format of the graphics required by Estates Services.  A relevant 

extract from the description of operation shall be included on each page within an info 

box. 
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Passwords and pin numbers for any new addition to the Trend BMS network must be 

discussed and agreed with Estates Services. 

 

Control panels shall be complete with fascia mounted display controllers e.g IQ view, 

as appropriate, to enable local monitoring and operation of the plant. These should be 

installed at eye level and have the appropriate passwords and pin numbers active as 

per discussions with Estates Services. 

 

All gas and water meters serving the building shall be monitored (where possible) by 

the Trend BMS.  Electricity meters must NOT be monitored by the Trend BMS and 

they shall be monitored as per the requirements of the Metering section of this 

document. 

 

2.14 Asbestos 

 

The use of asbestos in any form is forbidden.  Existing buildings and services 

installations may contain asbestos contaminated materials and this possibility must be 

brought to the attention of any potential contractor.  Estates Services maintain a 

register of where asbestos has been found and made safe in existing University 

buildings and there is also an Asbestos Register available based on a 'visual only' 

survey of the University's buildings.  All sightings of suspected asbestos material 

must be reported to the University Safety Office so that the relevant action can be 

taken in accordance with the current Asbestos Policy Statement. 

 

2.15 Thermal Insulation 
 

Mechanical services pipework and ductwork shall be insulated as necessary to 

conserve energy or prevent condensation and freezing. 

 

Fibre glass insulation must not be used in any form.  Surface finish to the insulation 

shall be appropriate for the location but in plant rooms 'Isogenopak' sheeting shall be 

used in preference to aluminium cladding for pipework, and Ventureclad or similar 

should be used for ductwork. 

 

Valves and flanges, plate heat exchanger, pump bodies etc. shall be insulated with 

purpose made high quality easily removable muff covers, aluminium valve boxes 

are not acceptable. 
 

The insulation to pipework either in the open air or in external service ducts shall be 

rigid sectional insulation backed with an approved waterproof finish to form an 

unbroken surface along the entire length.   

 

Trace heating is to be avoided.  Where unavoidable the system needs to be properly 

insulated and accessible for routine testing.  A list of each separate system must be 

included with the Operation and Maintenance manuals. 

 

2.16 Stand-by Plant 
 

A risk assessment shall be carried out to decide whether or not to provide stand-by 

plant where there is a need to maintain constant environmental conditions at all times.  
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The risk assessment shall consider the vulnerability of the plant in question, the effect 

of down time for maintenance, the importance of the service being provided and the 

consequences of failure of the plant to the users. 

 

Where automatic changeover of plant is provided, a suitable alarm shall be provided 

to alert the appropriate staff that plant has failed and needs attention. 

 

Generally all ventilation plant shall have run and standby motors and heating, chilled 

water and hot and cold water systems shall have run and standby pumps. Twin headed 

pumps are acceptable in most situations so long as supplied with a blanking flange. 

 

2.17 Energy Efficiency  

 

This section should be read in conjunction with the Sustainable Buildings Philosophy 

Document (section 3.2 and following in the Project Managers‘ Handbook) which 

applies to all building projects. 

 

Plant, equipment and systems must be specified at the time of tender and the most 

energy efficient plant and equipment available must be selected for use.  It is not 

acceptable for the selection to be made by the installation contractor.  Any alternative 

equipment manufacturer proposed by the contractor may only be used if it is equally 

as energy efficient as the specified item and is also approved by the Head of Building 

Services. 

 

All systems shall be designed to be as energy efficient as possible.  Time and 

temperature controlled zones shall be as small as practicable, with each room being 

independently temperature controlled. 

 

Appropriate heat recovery measures shall be incorporated wherever practical and cost 

effective. 

 

Free cooling shall be incorporated into air conditioning systems wherever possible. 

 

Radiators shall always be used in preference to fan convectors and shall be fitted with 

thermostatic radiator valves.  ONLY HERZ VALVES ARE TO BE FITTED. 

 

Natural ventilation systems shall be used in preference to air conditioning systems 

wherever possible. 

 

All electric motors shall be of the high efficiency type (4 pole on three phase motors). 

 

All air handling units should be fitted with high efficiency aerofoil bladed fans 

wherever possible. 

 

Ductwork shall be fitted with appropriate turning vanes to DW144.   
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2.18 Frost Protection and Freezing 

 

Appropriate frost protection and prevention of freezing must be provided to all plant, 

equipment and systems to all current guidelines and regulations. All critical systems 

or exceptions must be discussed and agreed with the Head of Building Services. 

 

2.19 Sustainable Laboratory Design  

 

Laboratories consume large quantities of energy and water; typically 40-50% of a 

laboratory‘s annual electrical consumption is consumed by the ventilation system. 

The Sustainable Building Philosophy Document should be followed for any new 

laboratory developments. 

 

There are five key principles which should be considered when designing sustainable 

laboratories: 

 

 Match air change rates to requirements. Avoid high (>6) air change rates 

wherever possible. Consider reducing air change rates out of hours. 

 The request for over ‗tight‘ temperature and humidity control should be 

challenged as this constrains energy efficiency options. 

 Minimise loads by low air pressure drop design, selecting high-efficiency fans 

for all air handling equipment, use of variable speed drives and the 

specification of lower face velocity fume cupboards wherever possible.  

 Match variable loads and supply through a variable air volume system 

 ‗Right size‘ equipment so that supply capacity matches loads. 

 

2.20 Water Treatment 
 

Appropriate water treatment must be provided for all steam plant, laboratory and 

domestic hot water services, heating installations, chilled water installations, heat 

recovery systems, humidifiers, low and zero carbon technologies (e.g. solar, GSHP). 

 

2.21 Identification and Labelling 
 

All plant and equipment must be clearly labelled to identify their function and the area 

of the building that they serve. 

 

All control equipment must be clearly labelled to indicate their function. 

 

Labels shall be white traffolyte with black lettering, securely fixed to each item of 

equipment. 

 

All piped services within plant rooms, service ducts, ceiling voids, etc., shall be 

clearly identified to BS(EN) 1710 together with the direction of flow. 

 

2.22 Flexible Connections and inertia bases 
 

Flexible connections and inertia bases shall not be installed on heating, chilled water 

and domestic hot water pumps sets unless there is a proven need to provide a 

completely vibration free environment for research purposes. 
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2.23 Cold Water Booster Pumps 

 

Cold water booster sets should have the following minimum features: 

 

 Duty/assist pumps 

 Inverter control on each pump 

 Plastic, Stainless steel or copper manifolds for potable water 

applications 

 Control panel with system monitoring 

 Auto rotation of pumps 

 Monitoring by the building management system 

 

2.24 Sump, Storm Water and Sewage Pumps 

 

Sewage pumping stations shall have the following minimum features: 

 

 Adequate pit size 

 3 phase duty/assist pumps 

 Guide rails and auto pedestals or high level couplings where 

appropriate 

 Suitable weight bearing manhole covers 

 Channel/vortex impeller with additional cutter to prevent ragging for 

heavy duty applications (*) 

 Macerators should be considered where there are long discharge pipe 

runs or an excessive static head (*) 

 Coated ductile iron pipework in the pit 

 Bronze gate valve and self-cleaning non-return valve for each pump 

 Stainless steel chains and shackles 

 In-line grease trap on the inlet pipework if serving a commercial 

kitchen (*)  Fitted as close as possible to kitchen 

 Access points for servicing including adequate clearance for tripods 

or lifting beams 

 Twin pump control panel 

 Ultrasonic level control 

 Facility to manually start pumps on a time basis if the start level has 

not been reached to avoid stagnant effluent 

 System status readout to include the level in the pit 

 Automatic duty/standby operation 

 Auto rotation of duty pump 

 Run and trip indication of pumps 

 High level alarm, audible and visual on the panel with volt free 

connection  

 Alarm linked back to the building management system 

 Panel should be installed with line of sight of the pumps 

 

Sump and storm water pumps shall have similar features as the above but not the 

items indicated above by an asterisk.   
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Pumping stations must be designed and installed to comply with the current Confined 

Spaces Regulations and a Safe Systems of Work provided within the O&M manuals.  

Lighting, suitable for a flammable atmosphere, should be provided. 

 

2.25 Biomass, Solar Hot Water, Combined Heat and Power, Ground Source 

Heat Pumps 

 

All proposals to install any of the above shall be discussed in detail with and must be 

approved by the Head of Building Services. 

 

Remote monitoring of plant by external contractor. Connections and access should be 

discussed with Estates Services as early as possible. 

 

Suitable connections installed as part of project CHP GSHP.  Phone line copper not 

VOIP etc 

 

The metering for renewable energy generation systems must comply with the relevant 

regulations in order be approved for any government repayment scheme: 

 

 Feed-in-Tariff requires an OFGEM approved generation meter 

 Renewable Heat Incentive Requires a Class 2 heat meter 

 

 ―class 2 heat meter‖ means a heat meter which— 

(a) complies with the relevant requirements set out in Annex 1 to the 

Measuring Instruments Directive, 

(b) complies with the specific requirements listed in Annex MI-004 to 

that Directive, and  

(c) falls within accuracy class 2 as defined in Annex MI-004 to that 

Directive; 

(From The Renewable Heat Incentive Scheme Regulations 2011 (27th 

November 2011)) 

 

2.26  Boiler Installations 
 

Condensing boilers must be fitted with neutralisers on the condensate discharge to 

manufacturers‘ guidelines and current regulations.  These must be easily accessible 

for routine maintenance.   Condensate pipework must be designed to prevent freezing 

in cold weather e.g. by the provision of tundishes within plant rooms. Externally run 

condensate lines must insulated. 

 

2.27  Rainwater Harvesting Systems 

 

All rainwater harvesting systems as a whole shall be designed in accordance with BS 

8515:2009 (or any subsequent revisions) by a suitable qualified and experienced 

engineer.  New buildings often have a planning requirement for stormwater 

attenuation (from the Environment Agency).  The design of an attenuation system 

should be combined with the rainwater harvesting system design. 
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2.27.1  Rainwater Collection 

 

Rainwater collection shall be from the normal guttering pipework of the building. The 

pipework shall be arranged such that rainwater enters the storage tank only by gravity 

or symphonic action. Pumping of rainwater supply to the storage tank is not 

acceptable. 

 

Supply pipework shall be free-draining to avoid stagnation and arranged to prevent 

contamination entering the system at any point. 

 

Where collection from ground level or trafficked surfaces is proposed, a risk 

assessment following a recognised procedure (such as BS31100) must be undertaken 

and presented to Estates Services for approval before being adopted as the accepted 

solution. 

 

2.27.2  Filtration and Treatment 

 

All rainwater harvesting systems will be provided with debris filtration upstream of 

the storage tank which shall have a minimum efficiency of 90% and that will pass a 

maximum particle size of <1.25mm.  

 

Rainwater systems shall also be provided with a system of biocidal control suitable 

for the application, such as UV disinfection as described in the Market 

Transformation Programme (MTP) publication, Rainwater and Grey Water: A guide 

for specifiers. 

 

Where water is pumped from the storage tank, a floating suction filter (such as the 

Wisy SAFF or equal and approved) shall be used in conjunction with a remote pump. 

 

2.27.3  Rainwater Storage 
 

Any tanks which form part of the rainwater harvesting system shall be designed and 

manufactured for the purpose. 

 

The preferred location of rainwater storage tanks shall be either in basement 

plantrooms or externally below ground. The use of external tanks above ground shall 

be avoided to reduce the opportunity for increases in temperature which may 

encourage multiplication of Legionella or algal blooms. All storage facilities whether 

consisting of one or more tanks, shall be designed to avoid stagnation, contamination 

and microbial growth. 

 

2.27.4  Back-up Water Supply 

 

In all cases, a mains fed back-up water supply shall be provided to ensure that demand 

can be met during dry periods. In all cases, suitable air-gaps conforming to 

BSEN13076 or BSEN13077 will be used in order to prevent any possibility of 

contamination of mains potable water with rainwater in accordance with the Water 

Fittings Regulations.  
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The back-up water supply shall be arranged and controlled to ensure that the amount 

of water supplied is minimised to that required for immediate use. 

 

Consideration shall also be given to the appropriate use of the rainwater system 

during dry spells when certain uses (such as irrigation) may not be appropriate when 

the system is being supplied by mains back-up rather than rainwater. 

 

2.27.5  System Arrangement and Distribution 

 

The system arrangement, including collection, storage and distribution systems, shall 

be such that there are no deadlegs and an adequate turnover of water is achieved to 

avoid stagnation. 

 

All storage tanks shall be provided with an overflow outlet of equal or greater 

capacity than the inlet to allow discharge during extreme rainfall periods. Where an 

anti-surcharge device is fitted it shall conform to BSEN13564. 

 

Rainwater shall be distributed from the storage tank using a pump located outside the 

tank and suction pipe arrangement, the latter being arranged to minimise the 

possibility of sucking in air, sediment or debris through the use of a floating suction 

filter. The flow rate and pressure head of the pump shall be determined in accordance 

with BSEN12056-4. A non-return valve with isolating valve shall be incorporated into  

the suction line to prevent drain down of the water column. Where multiple pumps are 

used, the system shall conform to BSEN12056-4 (as amended). 

 

Rainwater pipework shall be distinguishable from potable water pipework through the 

use of different colour pipework as set out in WRAS Information & Guidance Note 

No 9-02-05. It shall not be blue to avoid any confusion with mains potable water 

supply pipework. 

 

2.27.6  Controls and Metering 

 

Controls shall be designed to minimise energy consumption and operational wear, to 

activate the back-up water supply automatically and with suitable connections to 

allow the system to be connected to a BMS. 

 

Flow meters shall be provided to the back-up water supply and the pumped outlet 

from the storage tank to enable the performance of the system to be monitored. The 

meters shall be capable of being monitored remotely through connection to a BMS or 

AMR system. 

 

Consideration should be given to incorporating status monitoring which provides 

additional information such as; how full the tank is, any malfunctions, which supply is 

being used and so on. 

 

2.27.7  Testing 

 

The system shall be flushed and tested as part of the normal commissioning of the 

building services systems. Pipework shall be tested in accordance with and meet the 

standards of BS6700.  
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Commissioning certification shall be provided once all system components have been 

tested and comply with any relevant legislation, regulations and standards. 

 

On hand-over, a legionella risk assessment and monitoring programme for the system 

shall be provided. 

 

2.27.8  Access for Maintenance 

 

The system design and installation shall ensure that suitable access for maintenance, 

repair or replacement of consumable parts is provided. 
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SECTION 3 – ELECTRICAL SERVICES INSTALLATIONS 

 

3.0 General 
 

It is an absolute requirement that all systems are designed to be easily and safely 

accessible, are straightforward to operate, maintain, extend, replace and allow 

the carrying out of periodic test and inspections with the minimum of disruption 

to the building users. 

 

All work within listed and historic buildings requires careful consideration and all 

proposals must be agreed with the Head of Building and Conservation before any 

work is carried out. 

 

Whilst surface mounting of electrical services is preferred, it is recognised that 

prestigious areas within buildings will require a more sympathetic approach.  Within 

such areas the method of concealment of electrical services should be agreed with the 

Electrical Engineer. 

 

There is an on-going rationalisation and standardisation of the electrical systems and 

associated equipment within the University and, therefore, it is essential that the 

principles outlined in this document are strictly followed. 

 

The selection of equipment, particularly main switchboards must be discussed and 

agreed with the University Electrical Engineer at the earliest opportunity. 

 

All systems must be designed to be simple, symmetrical and easy to understand.  

Drawing no. 400005 as attached illustrates the layout of a typical Estates Services 

electrical distribution system complete with labelling requirements. 

 

Systems shall be designed, specified and supervised to ensure full compliance with 

BS7671 as well as other relevant Regulations, Codes of Practice and HSE Directives 

to ensure the provision of a suitable electrical system to the satisfaction of Estates 

Services. 

 

Circuit protection shall be by circuit breakers – fuses must not be used. 

 

The neutral conductor must be switched on the incoming supplies and at strategic 

points throughout the system to ensure complete isolation of sections of the system to 

simplify fault investigations. 

 

Instrumentation and metering shall be provided with sufficient flexibility to enable 

load analysis.  Current transformer secondary connections shall be brought out to 

terminals (with appropriate shorting links) to enable instruments to be connected 

without having to switch off the supply – see the Metering section of this document 

for details. 

 

All indoor cables shall be LSOH type whether armoured or not. 

 



Mechanical & Electrical 

Design Philosophy Issue 8 May 2012 

 

 

30 

 

All parts of the electrical installation shall be sized to have a minimum of 25% spare 

capacity to cater for future growth. 

 

Where the project involves working on or extending existing electrical services, 

no work may be carried out on the existing systems without the prior knowledge 

and approval of the University Electrical Engineer.  All work must be carried 

out in accordance with Estates Services Code of Practice 'Electrical Safety of 

Low Voltage Systems'. 

 

Only electrical contractors who are on Estates Services Approved List of 

Inducted Contractors will be allowed to work on the University's fixed electrical 

systems. 

 

3.1 External Network General 

 

The University owns and operates several external networks in and around Oxford. 

These networks generally comprise of two types:- 

 

HV Network: One or more high voltage substations on a system where all the HV 

and LV equipment is owned and operated by the University.  

 

LV Network: A network where the LV switchboard which supplies more than one 

building is directly connected to a local REC owned transformer. 

 

The point of supply must be discussed and agreed with the Electrical Engineer at the 

earliest opportunity. 

 

Any reinforcement of the University electrical supply network required because of 

additional electrical loadings for new or refurbished buildings must be funded by the 

individual building project(s).  The reinforcement work will be designed, organised 

and implemented as part of the project to comply with the technical details provided 

by Estates Services. 

 

The design and installation of all new incoming supplies from the University network 

will be arranged in conjunction with Estates Services based upon the anticipated 

building electrical loadings provided by the project electrical consultant/contractor. 

 

Estates Services will advise values of fault level and earth fault loop impedence. 

 

3.2 HV Cable Networks 
 

For all University Networks containing two or more substations it is expected that the 

University Network will be connected either directly to the local DNO primary 

substation or via a metered Switch located in a local DNO substation. 

 

All University HV cable networks are designed and installed in the form of an open 

ring. The routing of each cable shall be such that no other cables forming part of the 

same network shall be laid together. The open point on a ring shall be determined by 

the load and building types. This is of particular concern for those buildings 

containing essential supplies where it may be appropriate that the adjacent substation 
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is on a separate part of the network. This is to enable a quick resumption of supply 

following an HV failure. 

 

All cables shall be laid directly in the ground in accordance with part IV of the ESQC 

2002 regulations. Ducts should be avoided accept during road crossings. Cables shall 

not be located under buildings. In the event of new buildings being placed across 

cable route, cable shall be diverted. 

 

The cables type shall be PVC Insulated, Armoured, with Copper conductors 

complying with BS6622. All the cables in each part of the network shall be a 

minimum of 185mm
2
. Consideration shall be given to network design such as placing 

loads over as many circuits as practicable, reducing disruption to as few buildings as 

possible during faults etc. For guidance, all University high voltage ring circuits shall 

have a capacity of 8MW. All systems shall be designed for a 50 year life. 

 

All networks shall comprise of ring circuits with no spurs or tees. Joints shall be kept 

to a minimum. 

 

All cables shall be accurately mapped, including joints onto University Standard 

drawings maintained by the Estates Space management team. 

 

3.3 LV Cable Networks 
 

In order to carry out future maintenance or for dealing with local HV faults, all 

University Networks containing two or more substations shall have each substation 

connected to at least one other substation via a LV System with a capacity not less 

than 500kVA. 

 

Each interconnection shall comprise of a 2* 4c 185mm
2
 PVC/SWA/PVC cables run 

in parallel. In addition each interconnector system shall incorporate a supplementary 

earth conductor with a minimum size of 95mm
2
. 

 

All cables shall be laid directly in the ground in accordance with part IV of the ESQC 

regulations 2002. Ducts are to be avoided except during road crossings and entrance 

to buildings. Consideration shall be given to grouping factors in trench. Cables shall 

not be laid under or through buildings; in the event of a new building being 

constructed all affected cables shall be diverted. 

 

Each interconnecting cable group shall be directly coupled between substations with 

no branch/tee joints. 

 

All cables shall be accurately mapped, including joint locations, onto University 

Standard drawings maintained by the Estates Space management team. 

 

3.4 Building Supply Cables 

 

For all buildings with a proposed demand greater than 25okVA 2 circuits are to be 

provided from the local University Substation.  Each circuit shall be connected to a 

separate transformer and sized such that each circuit can provide a minimum of 70% 

of final connected load. 
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All cables shall be laid directly in the ground in accordance with part IV of the ESQC 

regulations 2002. Ducts are to be avoided accept for road crossings and entrances to 

buildings. Cables shall not be laid under or through buildings; in the event of a new  

building being constructed all affected cables shall be diverted. Consideration shall be 

given to grouping factors in trench. 

 

Building switchboards shall be located on ground floor and positioned such that 

supply cables do not pass through significant parts of the building. 

 

Each supply cable shall incorporate a supplementary earth conductor with a minimum 

size of 95mm
2.
 

 

3.5 Substations General 
 

All substations that are owned and operated by the University and located on 

University land shall be as follows: 

 

 All substation enclosures shall be constructed in accordance with the ESQC 

Regulations 2002. 

 

 All substations shall incorporate an external/internal HV compound and an 

adjacent fully enclosed LV switch-room. All access doors shall be secured as 

detailed elsewhere in this document. 

.  

 All internal LV floor cable trenches shall be fully protected by removable 

marine plywood varnished covers. 

 

 LV switch room shall be suitably sized to allow a minimum of 1000mm of 

clear space around rear of switchboard.  

 

 All equipment including switchgear shall be suitably placed so as not to 

impede emergency evacuation from the site.  

 

 Entrance access doors to switchrooms will be sized to allow for unimpeded 

installation and replacement of switchgear.  

 

 Each switch room shall be provided with a suitably sized 3 phase distribution 

board located in a suitable location on the switch room wall. The distribution 

board shall be fed from the centre section of the main Switchboard via a 

suitably sized 4 pole MCCB. 

 

 Thermostatically controlled frost protection electric heating shall be installed 

in all LV switch rooms. Heating shall be fed from the local distribution board. 

 

 Adequate ventilation shall be provided in all LV switch rooms to prevent 

condensation. 
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 Suitable RCD protected 13A sockets are to be provided in both LV switch 

room and HV compound. 

 

 Adequate high frequency fluorescent lighting shall be provided in all HV 

compounds controlled by a suitably placed switch.  

 

 Adequate precautions shall be taken to prevent water ingress in the cable 

trenches from incoming ducts. 

 

 External ground work shall comprise of a covering of loose pebbles/gravel 

complete with weed control fabric. 

 

 Internal floors shall be constructed so as to provide a non-slip dust proof 

surface. 

 

 In circumstances where the LV switch room is not adjacent to the HV 

compound, consideration shall be given to zoned protection systems including 

HV/LV inter-tripping. 

 

 All substation LV switchboards shall be provided with a generator connection 

point. The connection point shall be connected to the centre section of the 

main LV switchboard and sized to allow for the connection of a 1MW 

generator. 

 

 The connection point shall comprise of a suitably sized ACB mounted in a 

weather proof enclosure external to the LV switch room. The location of the 

connection point to be agreed by Estates Services Electrical Engineer.  

 

 Lighting to a minimum of 200LUX shall be provided in all LV Substation 

switch rooms using high frequency fluorescent lighting. 

 

 Emergency lighting to a minimum of 100LUX shall be provided in all LV 

Substation switch rooms. 

 

3.6 High Voltage Switchgear 

 

 Each item of HV switchgear shall comprise of a 630A (21ka rated) Ring Main 

unit from the Schneider Ringmaster C range mounted directly on the 

transformer. 

 

 Protection of transformer shall be provided by Schneider VIP300 Protection 

relay. 

 

 Restricted Earth fault protection shall be provided on all systems where the 

Transformer is not located directly adjacent to LV switch room. System shall 

be designed to open both HV and corresponding LV switches. 

 

 Pfisterer sockets shall be provided on all HV switchgear. 
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 Each Transformer switch shall be provided with a shunt trip connected to an 

emergency power off switch. Each switch shall comprise of a break glass unit 

located inside the LV switch room adjacent to the main door. A suitably sized 

wall mounted battery and charger shall be provided to power the system. 

 

 All HV switchgear shall be normally mounted directly on their respective 

transformer. 

 

 For safety reasons operators shall have direct unimpeded access from the 

substation entrance to operating handles. 

 

 A minimum of 1000mm unimpeded access shall be provided around all the 

equipment. 

 

3.7 Transformers 
 

 Standard substation configuration shall comprise two suitably sized 

transformers with associated HV switchgear. 

 All transformers shall be 11000\415V extra low loss, ground mounted free 

breathing, KNAN Midel 7131 fluid filled.  

 HV Tappings shall be +-2.5% to +-7.5%. (6 position switch) 

 Air cooled transformers shall not be used. 

 

Transformers shall be of the vector group DYN11 with an impedance matching 

adjacent transformers but nominally <5%. It should be noted that transformers may be 

run in parallel for short periods of time. 

 

 Each transformer shall be sized to suit the required load, but shall be not less 

than 500kVA. The designer should allow for each transformer to be operating 

at 75% capacity on completion, for transformers greater then 2MVA 

agreement shall be sought from Estates Services Electrical Engineer. 

 

 Each transformer shall be directly connected to the LV switchboard using 

cables or busbar. 

 

 An emergency power off switch shall be provided to enable all local 

transformers to be isolated in an emergency. Switch to be suitably located 

such as to prevent unintended operation. Switch shall isolate both HV and 

corresponding LV switches 

 

Each transformer shall be mounted on a suitably constructed concrete plinth with 

adequate access for cables. Adequate containment of coolant leakages shall be 

provided.   

 

Adequate access will be provided to allow unimpeded transformer replacement.  

 

HV termination box shall be dry type with gasket sealed lid suitably oriented to accept 

local cable connection. 
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LV termination box shall be dry type with gasket sealed lid suitably oriented to accept 

local cable or busbar connection. 

 

Buchholze type protection shall be considered for all transformers greater than 

1500KVA. 

 

All labelling shall be as detailed in Labelling section of this document. 

 

No load and load loss data shall be provided by the manufacturer. 

 

3.8 Trip Batteries 
 

A 30V trip battery manufactured by PB design shall be provided at each substation. 

The trip battery shall be Valve regulated Lead Acid with a 10 year life @20 degrees C 

 

The charger shall be constant voltage, current limited type with solid state controller. 

The voltage control shall be within 1% of setting at+- 10% mains supply variations. 

Supply voltage shall be 230V single phase from local DB with full recharge within 

24hours. 

 

Charge transformer shall be double wound with earth screen to BS7671. 

 

Rectifier shall be full wave controlled thyristor/diode bridge type. 

 

Charger shall be compliant with BS6231. 

 

System shall comprise a composite facia with LCD display and LED indicator. 

 

All output terminals shall be DIN mounted. 

 

The system shall be fitted with an audible alarm with additional volt free contacts to 

enable connection to the remote alarm system provided through the metering system. 

 

3.9 Earthing General 

 

The earth system shall comply with BS 7430. 

 

The earth system shall be TN-C-S. 

 

Prior to installation the earth resistivity shall be measured as described in BS7430 and 

local conditions checked for suitability of installing earth rods. If conditions and/or 

resistivity are not suitable advice shall be sought from Estates Services. 

 

An earth electrode nest system shall be provided within the substation boundary. The 

system shall comprise as a minimum 4 no 2400mm*16mm
2
 diameter copper rods 

arranged in a pattern 3m apart. Each rod shall be driven vertically into the ground to 

finish just below ground level. An inspection cover over a suitably constructed 

housing shall be provided at the top of each rod. All rods shall be connected by a 

copper strip not less than 25mm*3mm section buried at least 500mm below the 

surface. All connections to rod shall be bolted. 
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The earthing resistance test measurements for each rod and the total system shall be 

provided to Estates Services on completion of installation. 

 

A substation hard drawn copper earth bar with a minimum section size of 

50mm*6mm shall be provided. The bar shall be wall mounted on shock resistant 

insulators in a suitable location adjacent to the LV switchboard. The earth bar will 

have minimum 25% spare ways on completion.  

 

The external earth electrode system shall be connected to the substation earth bar by 

means of a removable link with a suitably labelled green/yellow sheathed copper 

conductor not less than 70mm
2. 

The cable shall be buried 500mm below ground and 

enter the substation via a suitably sized sealed duct. 

 

The transformer neutral/earth link shall be provided in an accessible location at the 

low voltage switchboard. 

 

Each transformer and associated High Voltage switchgear shall be separately 

connected to the substation earth bar with a suitably labelled green/yellow sheathed 

copper conductor not less than 150mm
2
. 

 

All external and internal metal work shall be connected to the substation earth bar 

using a suitably labelled green/yellow sheathed copper conductor not less than 

25mm
2.
 

 

The LV switchboard earth bar shall be connected to the substation earth bar using a 

suitably sized green/yellow sheathed copper conductor not less than 150mm
2.

  

 

The metallic armour on all incoming/outgoing SWA cables shall be connected to the 

switchboard earth bar. 

 

No cables shall be routed across the floor. 

 

All earth cable connections to the substation earth bar shall be hydraulic crimp lugged 

and connected by a suitably sized nut and bolt torque fastening. 

 

3.10  Low Voltage Switchboards  

 

3.10.1 General Requirements 

 

For the purposes of this guidance the following definitions will apply: 

 

A substation LV switchboard  
 

Is a switchboard that is supplied directly by one or more HV transformers and 

supplies one or more University buildings. 
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A building LV switchboard  
 

Is a switchboard that is supplied from either the local DNO, or a University substation 

LV switchboard. 

 

A final LV switchboard 

  

Is any one of the following switchboards that are supplied directly from the building 

switchboard by cable or busbar riser. 

 

Special Panels, MCCB Final distribution Panel, and Rising Main Panels.  

 

(Note mechanical plant switchboards are covered elsewhere in the Philosophy 

document). 

 

3.10.1.1 Construction 

 

Unless otherwise specified the following section applies to all types of switchboards. 

 

All switchboards shall conform to BS EN 61439-1:2009 ,  BS EN 61439-2:2009 Type 

Tested and partially type-tested assemblies. 

 

Where top entry switchboards are located below ground floor they shall be mounted 

on a suitably constructed plinth with a minimum height of 100mm. Where appropriate 

the switchboard shall be protected against ingress of water from above. Sufficient 

headroom should be allowed for to terminate the largest foreseeable size SWA cable 

(Nominally no greater then 185mm
2
) taking into consideration the containment 

routing and bend radii. Additional side entry glanding boxes are to be avoided.    

 

Switchboard busbars shall be designed to withstand the maximum fault current. The 

PSC value shall be determined after taking account of all incoming supply 

characteristics as well as contributions from connected loads.  The fault rating shall be 

determined by calculations but it shall not be less than 65kA for one second in 

substations, 50kA in buildings. 

 

All switchboards shall be designed and constructed in cubicle form so that they can be 

extended and erected by an approved contractor.  Prior to despatch, the switchboard 

shall be factory tested in accordance with BS EN 61439-1:2009,  BS EN 61439-

2:2009.  The board shall be fully assembled for testing prior to splitting for transport.  

All test record documentation and ‗as built‘ drawings shall be provided at the time of 

despatch. As built drawings to include control panel wiring diagrams.  

 

When re-assembled onsite, the switchboard manufacturer shall inspect and test the 

switchboard in accordance with BS EN 61439-1:2009,  BS EN 61439-2:2009, and 

certify that it represents the factory-built assembly. All site test record documentation 

shall be provided at the time of completion. All joints shall be fully torque tested and 

marked with an indelible pen. 

 

All exposed external metalwork shall be finished by an electro statically applied 

epoxy powder primer and paint finish. Colour - Oxford Blue to BS 3381.105. 

http://www.techstreet.com/standards/BS_EN/61439_1_2009?product_id=1666791
http://www.techstreet.com/standards/BS_EN/61439_2_2009?product_id=1666792
http://www.techstreet.com/standards/BS_EN/61439_1_2009?product_id=1666791
http://www.techstreet.com/standards/BS_EN/61439_2_2009?product_id=1666792
http://www.techstreet.com/standards/BS_EN/61439_2_2009?product_id=1666792
http://www.techstreet.com/standards/BS_EN/61439_1_2009?product_id=1666791
http://www.techstreet.com/standards/BS_EN/61439_2_2009?product_id=1666792
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A white mimic diagram shall be applied to the front of the switchboard.  The mimic 

shall accurately indicate the internal busbar routing (including height from floor) and 

connection to all switches.  

 

The switchboard frame shall be fully welded manufactured from ―Zintec steel‖ of not 

less than 2mm thickness.  Panels and doors shall be dished and manufactured from 

―Zintec steel‖ having minimum thickness of 1.5mm. 

 

All 3phase cable gland plates shall be hex bolted removable with plates made from 

―Zintec steel‖ of minimum thickness 3mm. Gland plates for single core cables shall 

be non-ferrous. 

 

Where top and bottom covers are removable from the cable way, access through the 

cable way must be unobstructed.  If support angles are required across the opening, 

then these shall be designed to enable them to be removed during installation works, 

without detriment, to facilitate future cabling. 

 

Cables shall be terminated on horizontally mounted gland plates within the cable way.  

The location of the plate shall ensure that future cables can be installed and removed.  

A drawing detailing the glanding facility and indicating how a pair of 4c cables up to 

185mm
2 

XLPE/SWA/LSF cables can be terminated at each position shall be 

submitted at tender stage.
 

 

Where bottom entry is to be utilised, the base infill panels of the cableway of the 

switchboard shall be constructed of 12mm varnished Marine ply or equivalent 

material and fixed from above to ensure that they can be easily removed from within 

the switchboard.  Means shall be provided to gland off cables within the cableway to 

enable easy connection onto each of the switch devices within a particular section. 

 

A minimum of 25% spare ways are required on all new switchboards. As a minimum, 

one spare way of each size subject to the minimum 25% rule shall be allowed for. 

Where the number of spare ways proposed dictates that a single spare way would 

necessitate a further cubicle section this will be brought to the attention of Estates 

Services prior to manufacture.        

 

All tenderers shall submit a drawing at the time of tendering.  This shall show a 

general layout of devices, their rating, the configuration of busbars and 

compartmentalisation arrangements to meet required form of separation. 

 

The minimum frame capacity shall be 160 A TPN.  

 

3.10.1.2 Busbars 

 

All busbar assemblies shall comply with BS EN60429-2: Particular requirements for 

busbar trunking systems. 

  

All conductors shall be of hard drawn high conductivity copper fully rated. 

 

The current rating of all neutral bars shall be the same as the respective phase bars. 
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The earth bar shall be run the full length of the switchboard.  Each cubicle section 

shall be positively connected to it.  The bar shall be positioned to ensure that 

connections can be taken easily from it.  The section of the earth bar shall be a 

minimum of two-thirds of the section of the primary busbar. 

  

All spare ways shall be equipped with copper work and pluggable base in the same 

way as an equipped circuit to enable future circuits to be added without the need to 

switch off the incoming supply. 

 

3.10.1.3 Switching Devices 

 

All switchgear and control gear shall comply with BSEN60947 and unless otherwise 

specified shall be as follows: 

 

All switching devices shall break all incoming phase conductors including the neutral 

simultaneously.  

 

Switchboard devices up to and including 630A shall comprise of a suitably sized Plug 

in Moulded Case Circuit Breaker (MCCB) from the Schneider NSX type H range. 

The trip unit shall be from the Micrologic 5 range and sized to suit application. There 

should be adequate discrimination between the MCCB and upstream devices.  

 

The fault rating for all switching devices shall not be less then 65kA for Substation 

switchboards, 50 kA for Building switchboards and 36kA for all other switchboards. 

 

Switchboard devices above 630A shall comprise of a withdrawable Air Circuit 

Breaker (ACB) from the Schneider Masterpact NW range rated to suit application. 

The circuit breaker shall comply with BS EN60947-2. and IEC947-2. The trip unit 

shall be a Micrologic 6P sized to suit application.  

 

For both operational and maintenance reasons, it is required to have interchangeability 

between the fixed and moving assemblies on the A.C.B`s 

 

The contact assembly of the circuit breakers and all associated live metalwork shall be 

double insulated from the operator. For Substation switchboards the operating 

mechanism shall be spring assisted via an auto-charged spring: manual charging shall 

also be provided.  The closing time and spring charge times shall be advised at the 

time of tendering. 

 

The status of the main contact is to be indicated and shall be such that the ―OFF‖ 

position can only be indicated when all contacts have been parted and separated.  

 

When the moving portion is removed, safety shutters shall automatically cover the 

incoming and outgoing main circuits and auxiliaries.  The shutters shall have the 

facility for padlocking the circuit breaker capable of meeting requirements for 

isolation as set out in IEC947-2. 

 

The auxiliaries shall isolate all outgoing control circuit wiring when the circuit 

breaker is in the isolated position. 



Mechanical & Electrical 

Design Philosophy Issue 8 May 2012 

 

 

40 

 

 

A test facility shall be provided to allow the auxiliaries to be closed with the main 

contact open. 

 

All out-going circuits shall be equipped with over-current and short circuit protection 

from the Schneider Micrologic 5 range of trip units. The protection shall have a wide 

range of time adjustment to permit flexibility of grading downstream.  All units shall 

be designed to recognise true RMS current and be able to discriminate against system 

disturbances. 

 

The trip module for all switching devices shall be visible without the need to remove 

switchboard panelling. 

 

All outgoing circuit breakers shall be able to be plugged into a pre-connected base 

assembly equipped with a safety trip to prevent plug-in connection to the base unit in 

the ―ON‖ position.  A pre-connected base (rating to be advised by designer) shall be 

fitted to all spare ways. 

 

All circuit protective devices shall be equipped with a manual ―push to trip‖ 

mechanism to test the operation of the device.  The status of the contacts shall be 

clearly visible when viewed from the front of the switchboard.  The ―push to trip‖ 

actuator shall be adequately shielded to prevent inadvertent operation. 

 

All switching devices shall be capable of being padlocked using a University of 

Oxford approved system which forms an integral part of the switchboard, in both 

―ON‖ and ―OFF‖ positions, by means of a Union Cat. No: 3104 padlock. 

 

All device settings are to be determined beforehand and set during 

commissioning. All trip setting details to be recorded and issued to Estates 

Services prior to handover. 

 

3.10.1.4 Metering/Instrumentation 

 

A suitably rated CT shall be fitted to each phase and neutral on all incoming and 

outgoing circuits. See the Metering section of this document for further advice. 

 

All incoming circuits and active outgoing circuits to be metered in accordance with 

the Metering section of this document 

 

3.10.1.5 Labelling 

 

All Switchboards, and all circuits shall be labelled in accordance with the Labelling 

section of this document. 

  

3.10.2 Substation LV Switchboards  

 

This part of the guidance sets out requirements for switchboards that are to be 

installed in University Substations. It is based on the standard substation arrangement 

which comprises 2 No 1500 kVA liquid cooled (KNAN) transformers. A typical 
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general arrangement for a two transformer sub-station LV switchboard is shown on 

drawing E400987.1.  A copy of this drawing is attached. 

  

3.10.2.1 General 

 

All switchboard incoming and outgoing arrangements shall conform to BS EN 61439-

1:2009 ,  BS EN 61439-2:2009 Form 4b type 6. 

 

The IP rating shall be a minimum of IP43. 

 

There must be no pipework of any kind or other unrelated equipment (e.g. 

emergency lighting inverters) installed within the switch room. 
 

Access to the switch room must be either direct from outside of the building or from 

the adjacent circulation space. 

 

The access door(s) must be secured by a Yale Security Products Limited, type GMK 

suite, ref no YN8114(Y) cylinder type 88 night latch barrel lock. 

 

The switchboard shall be arranged to provide operation from the front with rear 

access for cabling.  It shall be designed to provide for cables to enter from above or 

below as determined by site conditions. 

 

Access into rear of panel  shall be via lift off, padlockable hinged doors using 1.25‖ 

Pin tumbler padlocks as manufactured by Union Cat 3104 (Estates Services issue type 

B locks). 

 

LV supplies shall be arranged and suitably rated, to permit short term parallel 

operation of the transformers. No interlocking mechanisms are to be fitted. 

 

All switchboards will require a minimum 1500mm front clearance. Rear access 

switchboards will require 1000mm perimeter clearance      

  

3.10.2.2 Busbars 

 

Primary busbars shall be run vertically and horizontally and shall be fully rated to suit 

transformer but not less than 1600 Amps continuous rating throughout.  Distribution 

busbars shall be used to connect to the outgoing devices.  The distribution bars should 

be sized to meet load requirements but shall not be less than 800 Amps continuous 

rating. 

 

3.10.2.3 Switching Devices 

 

Protection shall be graded across the board.  The rating of the HV 11kV fuse or 

equivalent shall be taken at 80amps on a 1500KVA transformer. 

 

Incoming switching devices shall comprise of a suitably rated Air Circuit Breaker 

(A.C.B) as above. 

 

http://www.techstreet.com/standards/BS_EN/61439_1_2009?product_id=1666791
http://www.techstreet.com/standards/BS_EN/61439_1_2009?product_id=1666791
http://www.techstreet.com/standards/BS_EN/61439_2_2009?product_id=1666792
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The inline buscoupler switch device shall be a non-draw out manually operated A.C.B 

that meets all requirements for the incoming air circuit breakers, however the device 

shall be non-automatic and therefore will not require protection tripping.  All devices 

must be capable of operating under load conditions and be fully fault rated. 

 

For all sites where the transformer is remote from the LV switchboard i.e. where 

cables pass outside the substation boundary, Restricted Earth fault protection with HV 

inter-tripping shall be installed. 

 

For outgoing circuits up to and including 630A a suitably rated pluggable 4 pole 

MCCB from the Schneider NSX type H range shall be used. The trip unit shall be 

from the Micrologic 5/6 range of trip units selected to suit the application. 

 

For outgoing circuits above 630A a suitably rated ACB and trip unit from the 

Schneider range shall be used. 

 

3.10.2.4  Metering/Instrumentation 

 

Each incoming circuit shall be individually metered using a Power Measurements 

ION 7550 meter. Meter shall measure all phases including neutral current. See 

Metering section of this document for details. 

 

Each active outgoing circuit 63A (50kW) and above shall be metered using the 

Schneider Micrologic metering system via the FDM121 display unit. 

 

3.10.3 Building LV Switchboards 

 

This part of the guidance sets out requirements for main switchboards that are to be 

installed in University buildings. 

 

3.10.3.1 General 

 

The switchboard incoming arrangements shall conform to BS EN60439-1: 1999 Form 

4b type 6. All outgoing arrangements shall conform as a minimum to BS EN60439-1: 

1999 Form 4b type 6. 

 

For buildings where the demand is expected to exceed 250kVA the switchboard shall 

be designed to accommodate two LV incoming supplies with a single bus-section 

switch. 

 

A typical general arrangement for a building LV switchboard incorporating two 

incomers is shown on drawing E400987.2. 

 

A typical general arrangement for a building LV switchboard incorporating single 

incomer is shown on drawing E400987.3. 

 

The IP rating shall be a minimum of IP31. 
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For single incomer switchboards the designer shall allow for a future second incomer 

with corresponding bus-section. Sufficient space should also be provided within the 

switchroom for this extension. 

 

All switchboards will require a minimum 1500mm front clearance. Rear access 

switchboards will require 1000mm perimeter clearance.      

 

There must be no pipework of any kind or other unrelated equipment (e.g. 

emergency lighting inverters) installed within the switch room. 
 

Access to the switch room must be either direct from outside of the building or from 

the adjacent circulation space. 

 

3.10.3.2 Busbars 

 

Primary busbars on switchboards should be sized to meet load requirements but shall 

not be less then 400amps continuous rating. 

 

3.10.3.3 Switching Devices 

 

For switchboards up to and including 630amps the incoming device shall be a fixed 

unit non auto 4 pole from the Schneider NSX type H  

 

For switchboards above 630amps the incoming device shall be a withdrawable ACB 

as outlined elsewhere in this document. 

 

For all outgoing circuits up to and including 630A the device shall be a 4 pole group 

mounted pluggable MCCB. All spare ways to be fully equipped with base portion. 

 

For all outgoing circuits above 250 amps consideration shall be given to segregated 

sections with pluggable MCCBs as outlined in the substation switchboard above. 

 

All trip units shall be from the Schneider Micrologic 2 range and sized to suit the 

application. 

 

3.10.3.4 Metering/Instrumentation 
 

All incoming power supplies shall be summated onto a single Power Measurements 

ION 7550 meter mounted in a remote panel. The meter shall be set to read Earth 

Leakage. 

  

Each active outgoing switchboard circuit rated at 63A or above shall be metered using 

a Power Measurements ION 6200 meter mounted adjacent circuit switch in a 

compartment of the switchboard panel.  

 

In addition each active outgoing circuit 63 amp and above shall have a suitably ranged 

analogue meter indicating Earth leakage, mounted adjacent to instrument above. 
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3.10.4 Final Distribution Switchboards 

 

This part of the guidance sets out requirements for final, special, and rising main 

Panels generally up to 400A that are installed in University buildings. (Mechanical 

Plant switchboards are dealt with elsewhere) 

 

3.10.4.1 General 

 

The switchboard incoming arrangements shall conform to BS EN60439-1: 1999 Form 

4 type 6. All outgoing arrangements shall conform to BS EN60439-1: 1999 Form 4 

type 3. 

 

The IP rating shall be a minimum of IP43. 

 

3.10.4.2 Busbars 

 

Primary busbars on switchboards should be sized to meet load requirements but shall 

not be less than 250A continuous rating. 

 

3.10.4.3 Switching Devices 

 

The incoming switch device shall be a suitably rated non auto 4 pole fixed MCCB 

from Schneider NSX range as above. 

 

All outgoing devices shall be a suitably rated 4 pole pluggable MCCB from the 

Schneider NSX range as above, with the following exception: 

 

When assembled into a multi way MCCB distribution board it is possible that in some 

situations 3P/1P devices may be used, this is acceptable providing the main device 

controlling the distribution board is 4 pole. 

 

3.10.4.4 Metering/Instrumentation 

 

All incoming circuits shall be metered with an ION 6200 meter. 

 

Each active outgoing switchboard circuit rated 63A or above shall be metered using a 

Power Measurements ION 6200 meter mounted adjacent circuit switch in a 

compartment of the switchboard panel. 

 

3.11 Building Distribution Systems 

 

3.11.1 Vertical Distribution  
 

The layout of the equipment in all riser cupboards is a designer responsibility and 

must not be left to the installation contractor to sort out on site.  The 

consultant//contractor must produce detailed drawings which show the precise layout 

of all equipment within the riser cupboard including the position of all busbar joints 

and the positions of tap-off units.  The drawings must provide for a minimum clear 

working area of 750mm x 750mm for each item of equipment that requires access for 
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operation and maintenance.  All riser cupboards shall have solid floors, a level 

threshold and doors secured with Yale cylinder type 88 night latch barrel locks to the 

same specification as the switch room locks. 

 

The major distribution system shall be run vertically, to serve all floors, in a central 

position using busbars where appropriate. Only one 3 phase 4 pole tap-off at shall be 

provided at each level in an accessible position where it can be operated without the 

use of a ladder. 

  

Risers shall have a minimum of 25% spare capacity to take account of future 

increases in electrical load growth. 

 

Risers shall be located in circulation areas and shall be connected to 'riser' distribution 

boards located on each floor adjacent to the risers. 

 

Sub-distribution shall be from the 'riser boards' to final circuit boards in research 

rooms and circulation spaces.  Separate lighting and power distribution boards are 

preferred, but where this is not possible, separate isolation must be provided for the 

lighting and power sections of the distribution board. Distribution boards shall be 

positioned so that they are fully accessible and can be worked on without the use of a 

ladder or other aids. Distribution boards should not be located in mechanical services 

plant rooms unless they serve the equipment within those areas. Distribution board 

enclosures shall preferably be from the Merlin Gerin Isobar 4 range. Distribution 

boards constructed out of plastic or fibre glass material are not acceptable. 

 

For metering instrumentation of the 'riser boards', see Metering section of this 

document for details. 

 

3.11.2 Horizontal Sub-Distribution  

 

All sub-distribution systems should be installed in accessible circulation spaces up to 

the point where cables terminate into final circuit distribution boards which shall be 

sited either in circulation spaces or rooms themselves. 

 

Sub-distribution cables and final circuit wiring on any floor level must be run between 

the soffit and floor surfaces of that level and must be available for inspection over the 

complete length of run. 

 

Cable containment systems must be visible and fully accessible throughout their 

entire length, trunking lids must be easily removable and replaceable wherever they 

are installed.  Dedicated cable trays or basket shall be provided for telecommunication 

and data cabling. Flexible conduits shall not exceed 500mm in length. 

 

Each room and circulation space will be given an Estates Services space reference and 

these references must be used to label all circuits in accordance with the latest Estates 

Services standard. 
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3.11.3 Final Circuit Wiring  

 

Listed buildings and other prestigious areas will require a more sympathetic approach 

and the method of concealment of the electrical services should be agreed with the 

Electrical Engineer and the Head of Buildings and Conservation. 

  

Where practicable, all distribution equipment shall be run on the surface.  Supplies to 

sockets, data, and telephones within the room should be run in multi-compartment 

trunking positioned at high level or dado height or using a combination of both. 

 

Laboratories and research rooms shall be equipped with their own final circuit 

distribution boards which shall be complete with recording instrumentation and have 

facilities for metering if required – see Metering Section of this document  for details. 

The positioning of these distribution boards needs careful consideration and they 

should be positioned such that they are fully accessible and can be worked on without 

the use of a ladder. They should not be positioned above doors or above laboratory 

benches or any other position where access may be obstructed by user activities. Only 

power circuits within the room shall be supplied from these distribution boards. 

 

Fridges and freezers should be connected using non-standard plug and sockets.  

Freezers should preferably be grouped together in freezer rooms and fed directly from 

the essential services panel in the main switch room. 

  

Fume cupboards shall be provided with a dedicated consumer unit fed from the room 

distribution board. 

 

No ring main or radial socket circuit shall supply more than one room, multiple 

circuits within the room are acceptable. 

 

Flexible conduits should not be used, where circumstances dictate that a flexible 

conduit provides the only solution then it shall be limited to no more than 500mm in 

length. 

 

3.11.4 RCD Protection 

 

RCDs with a sensitivity of 30 milliamps shall be provided on all 13A socket outlets, 

except those sockets serving fridges and freezers. Ideally, the RCDs should be 

situated within the dado trunking located within the body of the room to enable users 

to be able to reset them. RCDs shall not be located in the distribution board. Cleaner‘s 

socket outlets shall contain an integral RCD. 

 

3.11.5 Essential Services Switchboard 

 

A separate essential services switchboard shall be provided to supply the fire alarms, 

intruder alarm, security monitoring equipment, data hub, freezer rooms and any other 

systems considered to be indispensable 
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3.11.6 Inter-floor Services 
 

This relates to services which require connection at more than one level, i.e. fume 

cupboards.  A vertical containment system shall be provided and located adjacent to 

the main riser to accommodate all inter-floor electrical supplies. 

 

3.11.7 Supplies to the Lift Installation  

 

A suitably sized cable terminating in the lift motor room with a four pole, lockable 

isolator shall be provided to serve the lift installation. 

 

A consumer unit type distribution board fitted with suitably rated mcbs and controlled 

by a double pole lockable isolator shall be provided in the lift motor room to supply 

all the electrical services which are normally maintained and tested as part of the 

University lift maintenance contract.  Each outgoing circuit shall have its own rcd – 

30milli-amp sensitivity.  The circuits shall supply the car lighting, the car emergency 

lighting, lift shaft lighting, pit lighting and any small power associated with the pit, 

shaft or car. 

 

The lighting for the lift motor room shall be taken off the floor distribution system – it 

must not be taken from the lift consumer unit.  Likewise, socket outlets in the lift 

motor room which are not part of the lift installation shall also be taken off the floor 

distribution system. 

 

The principles given above still apply if it is intended to install machine room-less 

type lifts. 

 

3.11.8 Electrical Supplies to Mechanical Services Equipment 

 

Electrical supplies shall be via dedicated distribution boards which shall be fed from 

the 'riser boards or main mechanical services riser'. 

 

Each individual item of mechanical services plant – pump motors, fume cupboard 

extract fans, boilers, pressurisation units, water heaters, etc., must be connected to the 

fixed electrical system via an interlocking plug and socket to provide safe isolation for 

mechanical maintenance.  Plug and sockets should not be used for variable speed 

inverter drives. 

 

Approved interlocking plug and socket isolators up to a maximum size of 63amps 

shall be used wherever possible, but if a plug/socket cannot be used then an approved 

lockable isolator shall be used.  Isolators for electrical safety must have fully shrouded 

incoming connections which will permit a person to safely work on the outgoing 

circuits when the device is in the ‗off‘ position. 

 

All isolators shall be clearly labelled and shall be positioned adjacent to the 

equipment that they isolate.  Isolators positioned external to a building must be 

waterproof. 

 

Where an item of equipment or enclosure contains live parts that cannot be isolated by 

a single isolator (e.g. compressor crankcase heater) then a permanent warning notice 
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must be fixed in such a position that any person intending to work on the 

equipment\enclosure will be warned of the need to use additional isolation devices to 

make the equipment\enclosures electrically safe. 

 

3.12 Lighting 

 

3.12.1 General Requirements 

 

Generally lighting shall comprise of high frequency fluorescent incorporating DALI 

control gear.  Where downlighters are required these should be of the LED type.    

The circuitry for the lighting shall be controlled and protected from the 'riser board', 

not the room distribution board. 

 

A method of electrically isolating the various lighting fittings and/or lighting circuits, 

other than using the mcbs within the lighting distribution boards, shall be provided to 

enable the building users to safely replace the fluorescent tubes and lamps. 

 

The method of isolation adopted must comply with the 'mechanical maintenance 

requirements' of BS7671 and the 'secure isolation' requirements of the Electricity at 

Work Regulations 1989. 

 
Illuminance levels in all internal areas of the building shall be specified in accordance 

with CIBSE code for lighting and BS EN: 12464. 

 

Glare, uniformity and colour rendering values shall be as specified in the SLL code 

for Lighting BS EN: 12464.   

 
3.12.2 Target Energy Parameters  

 

The designer shall in all cases design systems to meet the following energy targets. If 

these cannot be achieved then the designer shall approach Estates Services Electrical 

section to discuss a suitable solution.  

 

Office Area lighting (recessed)     

 8w/m² 

Office Area lighting (suspended)     12w/m² 

Lab Area lighting (recessed)      10w/m² 

Lab Area lighting (suspended)     14w/m² 

Open area Circulation spaces (excluding display lighting)  8w/m² 

Corridors        4w/ m² 

Toilets         8w/ m² 

 

3.12.3 Control System  

  

Complete building lighting control systems are NOT acceptable within the University.   

 

Lighting controls shall be provided to reduce energy consumption. All occupied 

spaces shall be provided with absence detection (manual on/automatic off) to ensure  

lights are switched off when the room has been left unoccupied for a preset period of 

time of 15 minutes unless otherwise agreed. Circulation spaces shall be provided with 
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fully automated controls, detectors shall be set for a dimming period of 15 minutes 

prior to completely turning off the luminaire when no presence is detected. Day light 

regulation shall be provided in areas where natural light is available. 

 

All lighting control sensors shall be of DALI type unless otherwise agreed with 

Estates Services Electrical, and located in a suitable position and shall be configured 

for Broadcast DALI. All sensors shall be configured by a remote IR device. A 

handheld programmer shall be given to the Building services manager (if required) 

after consultation with Estates Services Electrical Section. 

 

The university preferred manufacturer for this type of device is Ex-Or.  

 

Lighting control systems in specialised areas such as Lecture Theatres, Museums, 

exhibitions etc shall be discussed and approved by Estates Services Electrical Section. 

 

Preferred Manufacturer: iLight 

 

Plantrooms, Switchrooms and other areas where there are safety considerations shall 

be manually switched. 

 

The contractor shall allow for commissioning of the system. A repeat visit shall be 

made post handover to check the operation is correct and optimised.  

 

3.12.4 Luminaire Selection 

 

General Office lighting (except display lighting): shall have a luminaire efficacy of 

not less than 60 luminaire lumens per circuit watt BEFORE any control factor is 

applied. 

 

Display lighting (excluding Museums): luminaire efficacy shall not be less than 40 

luminaire lumens per circuit watt. 

 

DALI Ballasts shall be fitted to all internal luminaires (except display /task lighting) 

regardless of whether or not controls are to be applied.  

 

Lamp types shall be selected to suit the application, energy efficiency requirements 

and to minimise maintenance.  

  

Lamp colour temperature shall be discussed and agreed with Estates Services 

electrical section during the design phase. Lamps will generally be 4000K.  Lamp 

colour temperature when installed within Listed Buildings will need approval from 

Estates Services building conservation section. 

 

Circulation area lighting (except display lighting) shall have a luminaire efficacy of 

no less than 65 luminaire lumens per circuit watt BEFORE any control factor is 

applied. 

 

If the efficacy cannot be achieved due to design constraints of the building then the 

designer shall discuss and obtain approval from Estates Services Electrical Section. 
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When downlighters are required then LED shall be used with a luminaire efficacy of no 

less than 70 luminaire lumens per circuit watt. These shall be selected from one of the 

following manufacturers (or equal and approved by Estates Services Electrical Section) 

 

 Phillips – Luxspace Range 

 Zumtobel -  Panos Infinity Range 

 

Fluorescent Tubes shall be manufactured by one of the following suppliers:  

  

 Phillips Lighting 

 Osram 

 GE Lighting 

 Sylvania 

 

 The following lamp types shall not be used: 

 

 Incandescent 

 Tungsten Halogen 

 T8/T12 fluorescent lamps 

 

All LED products must meet the following criteria: 

 

 5 year warranty 

 

 All LED luminaires to have a service life of 50,000 hour at 70% luminous flux  

at 25 degrees Celsius. 
 

 Colour temperature shall be within a 3 step ellipse on all luminaires. (unless 

agreed with Estates Services Electrical Section) 

 

 Colour Rending Index for the luminaire shall not decrease by more than 3 

points for the rated CRI value after 25% of the luminaires rated life. 

 

3.12.5 Historic Buildings 

 
Lighting of Historic buildings can be difficult, it is noted that many of the 

requirements of this document cannot be achieved without detrimental impact on the 

appearance of the building. The designer and installer shall have detailed discussions 

with Estates Services Electrical section and the Head of building conservation to 

provide an energy efficient system that is still in keeping with the buildings 

appearance.  

 

3.12.6 Examples 
   

Typical Corridor  

 

Luminaires used within circulation spaces shall be selected to achieve the required 

efficacy requirements, however strong consideration shall be given to use LED type 

luminaires. 
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Lighting controls within corridors shall consist of suitable movement detectors 

capable of detecting movement in all areas of the space. Detectors shall be set for a 

dimming period (approximately 15 minutes) prior to completely turning off the 

luminaire when no presence is detected.  

 

Automatic dimming shall be provided in areas where natural light is available. 

 

Typical Office 

 

Where display screen equipment is used the lighting design shall comply with the 

requirements of CIBSE Lighting Guide 7. 

 
Each office space shall be provided with a standalone lighting control system 

comprising manual on/off switches with absence detection and with daylight 

automatic dimming where natural light is available. 

 

Luminaires should be selected to ensure a minimum efficacy as detailed in this 

document before any control factors are applied. This will ensure that when controls 

are applied, the installation will be 10%-15% more efficient than the minimum 

building control requirements.  

 

No more than 4 desk positions shall be monitored by a single detector. 

  

3.13 Fire Alarms 
 

The standard of fire detection and alarm systems shall be agreed with the University 

Fire Officer who can be contacted on 01865 270811 at the University Safety Office.  

In addition to local fire alarm indicating equipment, any alarm shall be transmitted 

over the University's communications network to the University Security Centre.  The 

monitoring equipment shall be supplied from the essential services section of the main 

switchboard. 

 

A standard type of equipment has been adopted for transmitting alarm signals from 

the building back to the Security Centre control room and details should be obtained 

from the University Fire Officer. 

 

3.14 Emergency Lighting 
 

All emergency lighting systems shall comply with BS5266 and the actual 

requirements shall be agreed with the University Fire Officer who can be contacted on 

01865 270811 at the University Safety Office. 

 

Where it is decided to install a central battery system (CBS) then it shall comply with 

BS 50171. The CBS shall be an AC in /AC out type unless otherwise agreed by the 

University Electrical Engineer. Where the output of the CBS is required to be three 

phase, the output shall be true three phase vectors. A dedicated distribution board 

shall be installed on the output of any CBS, with each floor level having its own 

distribution board supplied from the board on the output of the CBS. No other 
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services except emergency lighting shall be powered from this system. All emergency 

lighting distribution boards shall be installed within a 1 hour fire rated enclosure. 

 

LED luminaires shall be used. 

 

All emergency lights shall be able to be tested via a key switch, using an MCB as a 

test switch is not permitted. The key switches shall be located within the area of the 

emergency lighting. 

 

Emergency lighting labelling shall be as detailed in the Labelling section of this 

document. 

3.15 Generators 

 

This section outlines the design requirement of the Automatic Generator System when 

connected to University buildings. 

 

A separate generator change-over control panel shall be installed in the same space as 

the building main switchboard.  

 

The system detailed design shall be submitted the University Electrical Engineer 

for approval. 

 

General Requirements 

 
3.15.1 Panel Construction 

 

Please see Switchgear section in this document for details. 
 

3.15.2 Switching Devices 

 

Please see Switchgear section in this document for details.  All auxiliary devices to be 

30V DC. 

 

3.15.3 Labelling 

 

Please see Labelling section of this document for details. 

 

3.15.4 Instrument Type 

 

 Please see Metering section of this document for details. 

 

3.15.5 Change-Over Panel 

 
The control panel shall have the following instrumentation and control functions.  

 

Instrumentation. 

Mains / Generator Voltmeter 

Generator running (RED LED ) 

Mains Healthy ( GREEN LED) 
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Generator circuit breaker closed ( RED LED) 

Mains circuit breaker closed ( GREEN LED) 

 

Control. 

Simulated loss of supply (key switch) 

Mains Restoration. (spring return key switch) 

Main incoming circuit breaker(s) 

Generator incoming circuit breaker(s) 

 

All incoming supplies shall be monitored via phase failure relays. All three phases 

shall be monitored. The relays shall be mounted on the incoming side of the 

changeover panel incomers. 

 

The phase failure relays shall be fitted with a time delay to prevent immediate 

activation of the shunt trip coils on the incomers. (Adjustable from 1 second to 5 

minutes).  The default setting of the timer shall be a minimum of 30 Seconds. An 

external 30V DC battery tripping unit shall be supplied. 

 

3.15.6 Control Principles 

 
The following control principles are required on loss of supply. 

 
When loss of supply is detected by either mains failure relay, they will activate the 

time delay circuit. After the predetermined time has elapsed and if the loss of supply 

is still present, the generator will start. However, if the mains supply has returned 

during the time delay period the system shall revert back to normal operating 

conditions.  Once the generator has got to correct speed and voltage it will send a 

`ready for load‘ signal back to the changeover control panel – this shall initiate the 

opening of the incoming circuit breaker(s) then close the generator incoming circuit 

breaker.  The system is now on generator support. 

 

For restorations of supply the following principles shall apply. 

Restoration shall be a manual operation. Automatic transfer back to mains supply is 

not permitted unless agreed with the University Electrical Engineer. 

On turning the mains restoration key switch the following sequence should happen, 

Generator circuit breaker opens, after a delay of 30 Seconds the main incoming circuit 

breaker shall close. The generator runs from a three minute cool down period before 

return to standby. 

The system is returned to normal operating conditions. 

 

3.15.7 Testing Facilities 

 
The simulation of loss of supply key switch shall initiate the following sequence of 

events: 
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Supply to 30V switch tripping unit is failed, putting the tripping unit onto battery 

backup. 

 

Supply to phase failure relay is failed (facility will be required to test each relay if 

applicable). 

Generator starts. Once the generator has got to correct speed and voltage it shall 

initiate the opening of the Incoming circuit breaker(s) then closing of the generator 

incoming circuit breaker. 

The system is now on generator support. 

 

3.15.8 Restoration 

 
Return simulation key switch back to normal to reset the phase failure relays. 

On turning the Mains Restoration key switch the following sequence should happen, 

Generator circuit breaker opens, after a delay of 30 Seconds the main incoming circuit 

breaker shall close. The generator runs from a three minute cool down period before 

return to standby. 

The system is returned to normal operating conditions. 

 

3.15.9 Drawings 

 

Drawing E001900 details the requirements for complete generator coverage for 

University buildings which have a dual incoming supply arrangement. The same 

principle shall be applied for a single incoming supply. 

 

Diagram E001901 details the requirements for University buildings which require 

partial generator coverage.  

 

3.15.10 Battery Tripping Units 

 
Battery tripping units associated with the generator control system shall be as follows: 

 

Manufacture: PB Design 

Output Voltage: 30v DC 

Batteries Valve 

 

 Regulated Lead Acid, 10 year @20
o
C 

 

Charger and Controls 

 

Mains supply  

 

230V ± 10% AC single phase supply, 50 Hz.  
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Input Control 

 

 MCB to BSEN60898.  

 

Input Terminals 

 

 DIN rail mounted near to cable entry. 

  

Transformer 

 

 Double wound with earth screen to BS171 

 

Rectifier 

 

 Full wave controlled thyristor/diode bridge. 

 

Charger  

 

Constant voltage, current limited type with electronic solid state controller. Voltage 

controlled to within 1% of setting at ±10% mains supply variations. Full recharge 

must be achieved within 24 hours. 

 

Cables 

 

Compliant with BS6231 

 

Terminals 

 

DIN rail mounted 

 

Display Panel 

 

Composite fascia with LCD display and LED indicators. 

 

3.15.11 Alarm Warning 

 

Audible alarm fitted internally plus common volt free contacts for use in conjunction 

with Estates Services Metering System. Volt free contact to be wired back to the input 

on the main building meter. 

 

The control panel shall consist of: 

 

3.15.12 Control, Alarms and Instrumentation 

  

Input circuit breaker 

Digital voltmeter/ammeter (pushbutton selection) 

Float indication 

Boost indication (pushbutton) 

Charger healthy indication 

Charger fail 
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Low volts alarm 

High volts alarm 

Battery fault (automatic battery testing) 

Audio alarm (cancel pushbutton) 

1 set alarm contacts  

 

3.15.13 Capacity  

 

All generator systems shall be provided with a fuel capacity of 72 hours at fuel load of 

the system.  

 

If this amount of fuel is not appropriate it shall be agreed with the University 

Electrical Engineer and the Project Sponsor Group. 

 

Fuel Level 

 

Any fuel tank associated with the generators shall be fitted with floats to indicate fuel 

levels of 25, 50, 75 & 100%.  

 

If a separate bulk tank is required, the day tank shall transfer fuel from the bulk tank 

when the fuel level drops to 75% of its capacity. 

 

Fuel level of 100% of the system capacity shall be provided with the system. 

 

3.15.14 Maintenance Contract 

 
A maintenance contract shall be placed with the generator supplier. This shall consist 

of 2 maintenance visits over a 12 Month period. The contract shall be inclusive of all 

parts and labour. 

 

The contract start date will commence when the University electrical engineer accepts 

responsibility for the generator system (Generator system is inclusive of all power 

changeover control systems) 

 

An emergency call out shall be included within the contract. The response time for an 

engineer will be determined by the University Engineer and the Project Sponsor 

Group. The response time shall be no longer than 24 hours. 

 

A copy of the maintenance contract shall be submitted to the University Electrical 

engineer for approval. 

 

3.15.15 Generator Set 

 
PRP Prime Power Rating 

 

The generator set may be run continuously for an unlimited operating time under 

varying load factors with an average load factor of not more than 70% or the Prime 

Power rating. An overload of 10% is required for 1 hour in 12.  
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Fuel should comply with BS 2869: 1970, Class A1/A2 ASTM D975 N02, SIS 55432, 

DIN 51601 or equivalent.  

 

Engine Fault protection for:  

 

 Low oil pressure 

 High water temperature  

Alternator:  

  

Shall be close coupled, single bearing, PMG excited, self-regulating, brushless, 4 

pole, alternator generating 3 phase at 50Hz and 400V (ph-ph) with, class H insulation 

and class H rises and IP21 protection.  

 

Radio suppression to BS800. 

 

Alternator anti-condensation heater.  

 

Base Frame:  

 

The engine and alternator shall be mounted on a heavy duty fabricated channel steel 

base frame with high isolation anti-vibration mounts mounted beneath the base frame 

designed to give =>96% isolation. 

 

Control System: 

 

Set mounted, automatic start control system control cubicle comprising:  

Deep Sea Electronics 7310 (or equivalent and approved by Estates Services Electrical 

Engineer) Electronic Generator Control Module complete with:  

 

 Controls for Off/Auto/Manual and Alarm Mute  

Generator Shutdowns 

 

Fault (Shutdown) Protections for:  

 

 Low Oil Pressure  

 High Coolant Temperature  

 Engine Over/Under speed  

 Generator Over/Under Volts  

 Generator Over/Under Frequency  

 Low Coolant Level  

 Fire Detected  

 Emergency Stop  

Warning Alarms for:  

 

 Fail to Start  
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 Low Oil Pressure  

 High Coolant Temperature  

 Generator Overcurrent  

 Low Battery Volts  

 High Battery Volts  

 Low Fuel Level (Bulk Tank)  

 Fuel in Container Bund  

 Fuel in Fuel Tank Bund  

 Generator not in  Auto  

 Fuel Transfer Pump 1 and 2 Tripped  

 Fuel Pipe Leak  

 Low Coolant Level  

 Battery Charger Tripped 

Electrical Trips for:  

 

 Alternator Circuit Breaker Tripped  

Status Indication for:  

 

  Remote Start  

  Generator Running  

  Fuel Pump 1 Running  

  Fuel Pump 2 Running  

  Generator Available  

 

All Lamps to be of LED type. 

 

 Instrumentation for:  

  

 Generator Volts (phase-to-phase and phase-neutral, all phases)  

 Generator Amps (each phase)  

 Generator KVA (each phase and total)  

 Generator KW (each phase and total)  

 Generator KVAr (each phase and total)  

 Generator Power Factor (each phase and total)  

 Generator Frequency  

 Engine Speed  

 Engine Oil Pressure  

 Engine Coolant Temperature  

 Engine Oil Temperature  

 Battery Volts  

 Engine Hours Run  

 Engine Starts  
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Control Functions/Timers for:  

 

 Multiple Attempts to Start  

 Start Delay  

 Stop Delay  

 Cool Down  

 Warm Up  

 Fail to Stop  

 Crank Disconnect  

 Protection Over-ride  

 Remaining Time until maintenance  

 Exerciser Function  

 25 event history log 

Note: All Fault, Alarm, Instrumentation and History information shall be provided via 

a two line, graphic LCD display with back-lighting. Alarms and Faults shall also give 

audible indication.  

 

BMS Signals 

 

Volt free signals for interfacing to a BMS or similar with signals for:  

 

 Generating Set Start (VF Input)  

 Generator Ready for Load (VF Output)  

 Low Fuel Level (Bulk Tank) Warning 

 25%, 50%,75%,100% day tank fuel  level indication 

 25%, 50%,75%,100% bulk tank fuel level indication 

 Generator Not in Auto (also to be connected into Estates Services  

   Metering system) 

 Generator Running (also to be connected into Estates Services  

   Metering system) 

 Common Fault (also to be connected into Estates Services Metering 

   system) 

 Common Alarm (also to be connected into Estates Services Metering 

   system) 

 Fuel Transfer Pump Fail  

 Low Battery Volts Warning  

3.15.16 Alternator Circuit Breaker 

 

Schneider Electric 4 pole, fixed pattern, lockable, Circuit Breaker complete with:  

 

 Auxiliary Indications  

 Protections for:  

 Short Circuit  
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 Over Current  

3.15.17 Fuel Transfer Pump Control Section complete with:  

 

 Pump duty selector switch  

 On/Off/Auto selector switch  

 The control panel shall be equipped with controls for:  

 

 Emergency Stop Button (Twist to Reset)  

 Engine Heater On/Off  

 Alternator Heater On/Off  

 Battery Charger On/Off/Boost  

The control panel will also be equipped with Panel Anti-condensation Heater(s). 

Auxiliaries Distribution System will be required for feeds to:  

 

 Engine Heater  

 Alternator Heater  

 Starter Battery Charger  

 Fuel Transfer Pumps  

3.15.18 Control Philosophy:  

 

The above control system is designed to work in the following fashion:   

 

The generating set will start upon receipt of a start signal from the LVAC Distribution 

board. When the generating set has reached rated speed and voltage it will give a volt 

free ―Ready for Load‖ signal. No load shall be applied to the generating set until this 

signal has been received. The generating set shall be equipped with a manual 

Alternator Circuit Breaker. This breaker is normally closed and is used for the 

protection of the generating set.   

 

Upon removal of the start signal the generating set will run on for a user configurable 

cool down period and then stop.  

 

Any of conditions listed above as ―Faults‖ will cause the generating set to stop 

immediately.  

 

Any of the conditions listed above as ―Warnings‖ will cause an alarm (visual and 

audible) to be displayed but will not stop the generating set.  

 

Any of the conditions listed above as ―Electrical Trips‖ will cause the generating set 

circuit breaker to open and the generating set to stop after a cool down period.  

The transfer of fuel from the bulk tank to the day tank is stopped by any of the 

following conditions:  

 

 Base Tank High Fuel Level  

 Fire Detected  
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 Fuel in Container Bund Warning  

 Fuel in Pipework Bund Warning  

Signage: The generating set shall be marked with all appropriate warning signs to 

relevant European and British Standards including:  

 

 Voltage warning signs  

 Noise warning signs  

 Automatic machinery warning signs  

 Hot surface warning signs 

Testing: All generators are fully works tested in accordance with standard Diesel 

Engine Test Procedures these will include:  

 

 Full functional test 

 Load Tests and including:  

 

1. 25% Load Test to stability 

2. 50% Load Test to stability 

3. 75% Load Test to stability 

4. 100% Load Test for 4 hour 

5. 110% Load Test for 1 hour 

 

3.15.19 Routine Testing 
 

The Generator set shall be programmed to run off load for duration of 15 minutes 

once a month. 

 

3.16 Lightning Protection 
 

All new and refurbished buildings shall have lightning protection systems which 

comply with the requirements of BSEN 62305:2006. 

 

3.17 Earthing -  Special Requirements 
 

The clean earthing system shall be taken along the same routes as the main 

distribution.  It shall start at the main earthing busbar and connect into a multi-outlet 

busbar at each level.  The interconnections between the busbars shall be via insulated, 

flexible multi-stranded cable to minimise impedance to high frequency leakage 

currents.  The requirements for reference/special earths shall be determined with the 

user. 

 

3.18 Electro-magnetic Compatibility 

 

All systems shall fully comply with legislation on electro-magnetic interference.  

Details of the precautions that have been taken to comply with the legislation shall be 

provided to the end user of the building and Estates Services. 
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3.19 Power Factor Correction 

 

Any power factor correction equipment provided shall be completely separate from 

the building's LV switchboard. 

 

3.20 Meters and Instrumentation System 

 

3.20.1 Introduction 
 

The following guidance note outlines the requirements for Energy Metering and 

Monitoring of the Electrical systems defined as being the responsibility of the 

Director of Estates Services. 
 

The guide details the metering/instrument requirements from the substation through to 

the final Sub distribution within a University building and shall follow the general 

principles as shown in the Standard University Metering and Instrumentation diagram 

E400978 Sheet 1. 
 

The guide shall be read in conjunction with CIBSE Guide TM39 Building Energy 

Metering as required by Part L2 of the Building Regulations. 

 

3.20.2 Current Transformer general arrangements 
 

Core type current transformers (C/Ts) shall be to BS7626 – 1993. 
 

C/Ts shall be installed on outgoing circuits such that they can be replaced without 

disrupting other circuits. 
 

All C/Ts shall be Class 1 with a minimum capacity of 2.5VA. 

 

C/T Ratio shall be dependent on site. CT secondary shall be 5A. 
 

C/Ts shall be fitted on all phases including the neutral. 
 

All C/T secondary wiring shall be wired to separate terminal blocks (KLIPPON or 

equivalent) with shorting links such that connections and alterations can be carried out 

whilst switchboard is in use. See E400978 Sheet 2.  
 

A label detailing the C/T type, size and ratio shall be fitted adjacent to this terminal 

block and fully accessible without the need to isolate the switchboard. 
 

C/T configuration for metering shall take place from terminal block.  

 

3.20.3 Voltmeter monitoring general arrangements 
 

A fuse protected three phase and neutral reference voltage shall be provided for each 

section of the switchboard. 
 

Fuses required for instrumentation and metering shall be not less than 10A rated and 

shall be sited such that they can be removed safely without the need to isolate any part 

of the switchboard. All fuses shall be labelled with size and circuit details. 
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All Voltage potential cables shall be 6mm LSF double insulated. 
 

The voltage measuring arrangement along with instrument or meter requirements 

shall be as outlined elsewhere in this guide.  

 

It should be noted that the University currently operates an existing meter remote 

monitoring system using Schneider Power Logic ION devices via the ION 

ENTERPRISE power monitoring system (see 3.1) and that all electronic meters and 

instruments shall be compatible with this system. All electronic meters to be provided 

by C-MATIC systems (see below). 
 

C-MATIC Systems Ltd 

The Forge, Park Road , Crowborough, East Sussex TN6 2QX 

Tel No. 01892 665688  

 

(Important Note: When ordering meters it is important that the order indicates that 

meters are for the University of Oxford) 

 

3.20.4 Main Meter Types 

 

Where a main meter is specified this shall comprise of a Power Logic ION7550 or 

later (complete with additional input/output modules).  
 

All main metering equipment shall be mounted separately and remotely from the 

switchboard in wall mounted enclosure. 

 

A twin 13A RCD socket outlet shall be fitted adjacent to each meter. The socket shall 

be wired as a 16A radial circuit from the local distribution board. 

 

Each main meter will require a network connection (FRODO) adjacent to the meter, 

where meters are grouped in the same location only 1 network connection is required. 
 

3.20.5 Sub Metering/Instrumentation 
 

For sub-metering on substation LV switchboards the meter shall be a Schneider 

Power logic FDM121 connected to the NSX device. 

 

For sub-metering on LV Switchboards other then substations the device shall be a 

Power Logic ION 6200 (enchanced Package 2) meter. 

 

All sub meters shall be networked together using a screened twisted pair beldon type 

cable in the form of a ring circuit. The networked ring circuit shall be terminated at 

the main meter. 
 

3.20.6 Earth Leakage Instrumentation 

 

An earth leakage ammeter shall be fitted on all building switchboard outgoing circuits 

and sub-distribution panels. Instrument type shall be agreed with Estates Services. 

 

 

3.20.7 Meter Networks 
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All main Meters shall be connected to the local LAN (FRODO) using a CAT 5e type 

cable as shown on attached drawing.  

 

Where submetering is to be installed up to 15 submeters can be connected to the main 

meter using the Modbus protocol with Beldon 9841 type cable as shown. Where more 

than 15 submeters are to be installed additional ION7550 RTU devices shall be 

provided. 

 

3.20.8 Metering - Substations 

 

3.20.8.1HV Metering 
 

No metering/Instrumentation required. 
 

3.20.8.2 LV Metering 

 

For the purposes of this guide the substation LV switchboard is defined as being a 

switchboard which is supplied directly by one or more HV transformers, and feeds 

one or more University buildings. 

 

An analogue voltmeter and selector switch, mounted adjacent to all the incoming LV 

isolating devices shall be fitted, reading ph-ph and ph-n volts. A separate switch will 

select incoming volts or bus-bar volts. Potential fuses shall be placed such that 

connections can be made without the need to isolate any part of the switchboard. 
 

A C/T shall be fitted on each incoming phase and neutral connection and wired to a 

terminal block as shown on drawing E400978 sheet 2. The location of the terminal 

block shall be such that access can be obtained without the need to isolate any part of 

the switchboard. 
 

A main meter (see section 3) shall be installed on each transformer circuit. 
 

The meters shall be configured to read all phases and neutral current. 

 

The meters shall be correctly calibrated with all previous energy readings and 

maximum demand readings reset to zero. Thermal demand shall be set at 30 minutes. 
 

LV Substation Switchboard Outgoing Circuits 
 

For all outgoing circuits that are to supply variable loads greater than 63A(50kW), a 

Schneider FDM121 meter with associated NSX Micrologic 5/6 A or E trip units shall 

be used. 
 

All meters shall be networked together and connected using the Schneider Modbus 

protocol to one or both the Transformer meters above. 

 

The network cable shall be terminated at: 

 

a) Location which is accessible without the need to switch of power 
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b) Location that will allow an external cable connection 

 

3.20.9 Department/Building Metering 
 

3.20.9.1 Incoming Circuits 

 

For the purposes of this guide the LV building switchboard is defined as being a 

switchboard which is supplied from either the local DNO or a University substation 

LV switchboard. 
 

An analogue voltmeter and selector switch, mounted adjacent to each of the incoming 

LV isolating devices, reading ph-ph and ph-n volts shall be installed. A separate 

switch will select incoming volts or bus-bar volts. Potential fuses shall be placed such 

that connections can be made without the need to isolate any part of the switchboard. 
 

The C/T‘s shall be wired as shown on drawing E400978 sheet 2. The location of the 

terminal block shall be such that access can be obtained without disruption to normal 

switchboard operation. 

 

3.20.9.2 Outgoing Circuits 

 

For all outgoing circuits that are to supply variable loads greater then 63A (50kW), an 

ION 6200 (enchanced Package 2) shall be fitted. The sub-meters are to be mounted 

adjacent to their respective protective device and shall be so installed such that they 

can be replaced without disrupting normal supplies. 
 

The C/T‘s shall be wired as shown on drawing E400978 sheet 3 including earth 

leakage. The location of the terminal block shall be such that access can be obtained 

without disruption to normal switchboard operation. 

 

3.20.9.3 Riser/Tap Offs 
 

For the purpose of this guide the riser is defined as being the vertical/horizontal 

distribution system, cable or bus bar, supplied from the building LV switchboard and / 

or other riser. 

 

For all tap off circuits that are expected to supply variable loads greater than 63A 

(50KW) a sub-meter shall be fitted as outlined 

 

The C/T‘s shall be wired as shown on drawing E400978 sheet 3 including earth 

leakage. The location of the terminal block shall be such that access can be obtained 

without disruption to supplies. 

 

3.20.9.4 Sub Distribution Boards 
 

For the purpose of this guide the Departmental sub-distribution board is a distribution 

board which supplies one or more distribution boards with a combined variable load 

in excess of 63A. It may be supplied from either the building LV switchboard or riser. 
 

For all sub-distribution board circuits  that are expected to supply a variable load 

greater then 63A (50KW) one of the following meter types shall be used: 
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a) an ION6200 (enchanced Package 2) meter. 

b) a Schneider POWER METER PM700 
 

A C/T shall be wired on each phase and neutral as shown on drawing E400978 sheet 

3. The location of the terminal block shall be such that access can be obtained without 

disruption to normal switchboard operation. 

 

All submeters are to be wired together using a beldon 9841 type cable in the form of a 

ring back to main meter position located adjacent to the main switchboard.  

 

3.20.9.5 kWh Metering 

 

Each building/department switchboard shall have a single main meter (see elsewhere 

in this document) fitted in a separate enclosure adjacent to the switchboard. 

 

Where switchboards comprise of two incoming circuits, C/Ts shall be summated onto 

single meter. 
 

The C/T wiring shall be configured to read all phases, neutral and earth leakage 

current. 
 

The meter shall be calibrated with all previous energy readings and maximum 

demands reset. Thermal demand shall be set at 30 minutes. 

 

3.21 Labelling 
 

3.21.1 Substation 

 

Compounds/Buildings 

 

All entrances to substation compounds and switch rooms shall be identified with a 

nameplate in the following form. 

 

 

Min Size 160mm*50mm 

 

 

All main entrances to substation compounds and switch rooms shall display an 

emergency contact number as shown below. 

 

160mm * 60mm 

 

 

 

 

 

PATHOLOGY S/S 

IN CASE OF EMERGENCY PLEASE CONTACT 

ESTATES SERVICES 

THE MALTHOUSE 

TIDMARSH LANE, OXFORD 

TELEPHONE 01865 278750 
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All entrances to substation compounds and switch rooms shall display a danger label 

in the following form. 

 

 
 

 

 

Minimum size of Label 300mm*400mm 

 

HV Switchgear 

 

All HV switchgear shall be labelled as shown; the label shall detail the source of the  

connected cable.  

 

 

The size of the label shall be dependent upon the label fixing plate located on the 

switchgear. 

 

Transformers 

 

Each transformer shall be identified as shown. 

 

Minimum size 200mm*50mm 

 

 

The label shall be securely fixed on the side of the transformer in a position visible 

from the HV switchgear. Stencilled identification is acceptable. 

 

Substation LV Switchgear 

 

Adjacent to each incoming and outgoing circuit a label shall be fitted as shown. The 

number shall be incremental starting from 1 preceded by the substation letter (as 

issued by Estates Services). 
40mm * 20mm 

 

 

OBSERVATORY S/S 

TRANSFORMER 1 

B1 
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The order of labelling shall be Transformers – Bus-Sections – Final circuits as seen 

from top to bottom, left to right (see drawing E400987) 

 

In addition to the label above each outgoing circuit shall also be labelled as follows. 

The label shall identify the building supplied, the circuit reference in that building and 

the cable size.  

 

100mm * 35mm 

 

3.21.2 Buildings 

Building LV Switchboards 

 

All building LV switchboards shall be identified as shown below. The label shall be 

fitted in a prominent position at the front. 

 

125mm*30mm 

 

 

. 

 

The label shall be made up of the following parts 

 

 a) First part (2 digits) Level in the form of 00, 10, 20 and so on . 

 

 b) Second part (3 digits) Space number of location /area. 

 

c) Third part (3 digits) Unique number for the switchgear in the form 002, 034, 

135 etc. It is expected that the main department/building switchboard number 

will 001. 

 

The first and second part of the number will be provided by Estates Services 

space management team. The third part to be agreed with the University 

Electrical Engineer prior to label installation. 

 

A numbered sequential label shall be fitted adjacent to outgoing circuits as shown. 

The numbering shall be top to bottom left to right. 

 

45mm*10mm 

DB10/001/001.1L123N 
2*185mm 4c XLPE/SWA/PVC 

20/004/001 
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In addition to the label above a label shall be fitted adjacent to all incoming circuits as 

shown; the label shall display the Substation Name, the circuit reference and size and 

type of cable. 

100mm*40m 

 

 

 

 

In addition to the circuit reference above all outgoing circuit shall be identified as 

shown. The distribution board number shall be in the form shown above. 

 

100mm*40mm 

 

 

 

 

 

Distribution Boards 

 

ALL switchgear and control panels containing one or more circuit protective devices 

shall be treated as distribution boards and shall be identified as shown below. Bus bar 

systems shall also be treated as a Distribution board and labelled as below. 

 

125mm*30mm 

 
 

The label shall be fitted in a prominent position on the front panel. 

 

The label shall be made up of the following parts 

 

 a) First part (2 digits) Level in the form 00, 10, 20 etc. 

 

 b) Second part (3 digits) Space number of area in the form 023, 031 etc. 

 

 c) Third part (3 digits) Unique number for the switchgear in the form 002, 

  034, 135 etc.  
 

The first and second part of the number would normally be provided by Estates 

Services space management team. The third part to be agreed with the University 

Electrical Engineer prior to label installation. 

  

Final Circuits 

20/004/002 

SUBSTATION NAME 

Circuit ref 

2*185mm 4c XLPE/SWA/PVC 

Circuit 1 

Distribution Board Number 

Circuit ref 

Cable size and Type 
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All outgoing ways on all distribution boards shall be identified with a sequential tag 

number and circuit reference. The tag number shall identify the actual location of the 

protective device within the board with each single module being identified. The 

circuit reference shall comprise a way number and phase reference L1, L2 or L3. 

Where an isolator is fitted within the outgoing part of the board it shall be numbered 

within the sequential numbering above. Both the tag number and circuit reference 

shall correspond to the Distribution board chart. (See below) 
 

In general the numbering sequence shall be configured to be read top to bottom, left to 

right, starting at the top of the left hand column, following down to the bottom of the 

column before commencing from the top of the right hand column. 
 

The following examples show various arrangements on the different board types. For 

non standard boards contact Estate Services. 

 

Single phase (Horizontal) 

Phase reference marked on chart only. Tag and circuit reference shall be the same. 

 

 

1 2 3 4 5 6 7 8 
 

 

 

Single phase (Vertical) 

Phase reference marked on chart only. Tag and circuit reference shall be the same 

 

1 7 

2 8 

3 9 

4 10 

5 11 

6 12 

 

Three Phases (Fixed Structure) 

Phase reference on both chart and panel. Column 1 and 4 correspond to tag number 

1 Single pole device 1L1 7 3L1 3 pole device 

2 Two pole device 1L2 8 3L2 \ 

3 / 1L3 9 3L3 \ 

4 \ 2L1 10 4L1 Single Pole Device 

5 3 pole device 2L2 11 4L2 Single pole device 

6 / 2L3 12 4L3 Single pole device 

 

 

Three Phases (Non Fixed structure) for distribution boards where changeable internal 

links are used 

 

Phase reference on chart only, Shown below to indicate examples of non standard 

phase arrangements. Columns 3 and 4 correspond to tag number and circuit reference. 

 

Single Pole device L1 1 7 L1 / 
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\ L1 2 8 L2 / 

Three Pole Device L2 3 9 L3 4 Pole Device 

/ L3 4 10 N \ 

\ L2 5 11 L3 Single pole Device 

Two pole Device N 6 12 L1 Single Pole Device 

 

 

 

Accessories 
 

All final circuit accessories shall be labelled using either:- 

 

free issue paper labels as shown below (available from Estates Services). The label 

shall be completed using black indelible ink as shown. 

 

 

 

 

 

  

 

Or following agreement with Estates Services Engineer. 
 

Dymo/Computer label comprising CIRCUIT details as shown on top line of label 

above. 
 

The circuit identifies the distribution board and circuit and shall correspond with the 

circuit reference column on the distribution board chart: 
 

For single phase circuits (Single Pole) DB10.5L2  
 

For single phase circuits (2 Pole) DB2.6L1N 
 

For Three phase circuits (3 Pole) DB22.6L123 
 

For Three phase circuits (4 Pole) DB7.10L123N 
 

The space identifies the location of the distribution board i.e.10/20 
 

The room identifies the actual location of the distribution board i.e. Corridor, Room 6 

etc. 

 

Cable Core Marking 
 

All cable cores within the distribution board shall be marked as follows. 
 

Each phase conductor including the neutral shall be identified by its associated way 

number and circuit reference as shown on the distribution board chart. The label shall 

be securely fixed in a manner which will allow easy replacement.  

 

The earth conductors shall be identified with their corresponding number detailed 

above. 
 

For single phase boards the numbering shall be as follows:- 

CIRCUIT……DB32.1L123 

LOCATION DIST.BOARD:- 

SPACE……00/32…………… 

ROOM……LIBRARY………. 
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Example Single Phase Distribution Board (New colours) 

Position 

of Device 

(Way on 

Chart) 

Circuit Device Phase 

Reference 

on chart 

Core 

Colour 

Phase 

Conductor 

Reference 

Neutral 

conductor and 

Earth 

conductor 

Reference 

 1 SPARE 1L1    

2 2p Vigi Unit 2L1 Brown 2L1  

3 / 3L1 Blue  2L1 

4 Spare 4L1    

5 Spare 5L1    

6 1 Pole Device 6L1 Brown 6L1 6L1 

7 Spare 7L1    

8 1 Pole Device 8L1 Brown 8L1 8L1 

9 Single Pole 

Device 

9L1 Brown 9L1 9L1 

 

 

For three phase boards the numbering shall be as follows:- 

 

Example 3phase Distribution Board (New colours) 

Position 

of Device 

(Way on 

Chart) 

Circuit Device Phase 

Reference 

on chart 

Core 

Colour 

Phase 

Conductor 

Reference 

Neutral 

conductor and 

Earth 

conductor 

Reference 

 1 \ 1L1 Brown 1L1 1L1 

2 3 Phase Device 1L2 Black 1L2  

3 / 1L3 Grey 1L3  

4 Spare 2L1    

5 Spare 2L2    

6 1Pole Device 2L3 Brown 2L3 2L3 

7 Spare 3L1    

8 1 Pole Device 3L2 Brown 3L2 3L2 

9 Spare 3L3    

10 Spare 4L1    

11 1 Pole Device 4L2 Brown 4L2 4L2 

12 Spare 4L3    

 

 

 

 

 

 

Example 3phase Distribution Board (Old colours) 

 

Position 

of Device 

Circuit Device Phase 

Reference 

Core 

Colour 

Phase 

Conductor 

Neutral 

conductor and 
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(Way on 

Chart) 

on chart Reference Earth 

conductor 

Reference 

 1 \ 1L1 Red 1L1  

2 3 Phase Device 1L2 Yello

w 

1L2 1L2 

3 / 1L3 Blue 1L3  

4 Spare 2L1    

5 Spare 2L2    

6 1 Pole Device 2L3 Red 2L3 2L3 

7 \ 3L1 Red 3L1  

8 3 Pole Device 3L2 Yello

w 

3L2 3L2 

9 / 3L3 Blue 3L3  

10 Spare 4L1    

11 1Pole Device 4L2 Red 4L2 4L2 

12 Spare 4L3    

 

For non standard type distribution boards contact Estates Services. 

 

Submain Cables 

 

Where multiple multicore cables are installed a label shall be fitted to each end of 

each cable detailing the location of the remote end of the cable. 
 

The label shall be securely fixed and visible from the front of the distribution board 
 

The label shall display local distribution board reference followed by remote 

distribution board reference in the form shown 

 

Local end 

 

 

 

Remote End 

 

 

 

Distribution Board Chart 
 

A protected paper chart shall be fitted adjacent to each distribution board. The chart 

shall be visible without the need to open the distribution board door or panel. 
 

The minimum information for each chart is as shown on the standard University Chart 

shown below 

 

A brief description of the University chart is as follows 

BUILDING NAME 

Short description of location of DB 

DB Nos Designation i.e. 

Clean, Dirty, Plant 

Manufacturer and Type 

 

DB10-DB001 

DB001-DB10 
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Bld Ref10/13/008 
etc MERLIN GERIN 6W TPN 

Local Isolator 

 

Type and Size of  local 

Isolator (Or CPD) 

Either on the DB or adjacent 

Shrouding Details 

Submain details  

 

Type and size of 

cable between 

remote and local 

isolator 

Remote Isolator/Location 

 

Type and size of remote 

isolator/CPD with location 

and reference number 

Zs and PSC readings at Distribution board 

Way 

Physical 

location of 

outgoing 

device 

Counting top 

to bottom left 

to right 

Size Amps 

Protective device 

size and Type 

Circuit Ref  

Reference as 

seen on top 

line of 

Accessory 

label 

Circuit 

Description of  

circuit, to 

include space 

number(if 

known) and 

local space 

identity i.e. 

S/O: 10.24 

Office 2 

(60 Characters 

only) 

Cable Size 

Final circuit 

cable type and 

size 

 

Contractors shall be aware that the University operates an asset register system 

which records details of distribution boards and final circuits. This system will 

automatically generate the standard University Chart.  See Section 3. 

 

3.21.3 Emergency Lighting 

 

All building Emergency luminaries and accessories shall be identified as shown 

below. The label shall be fitted in a prominent position, visible without the aid of 

steps etc. 
 

  Emergency Luminaries 
 
    Size determined by fitting 

 

 
   

   EL  Emergency Light 

   Next 2 digits Level (i.e. 00, 10, 20) 

   Last Digits Unique Fitting number (by level) 
 

 

 

Key Switch 
 

    Size determined by switch 
 

 
     

   K  Key Switch 

   Next 2 Digits Level (i.e. 00, 20, and 30) 

   Last 2 Digits Unique Key switch number (By floor) 

EL00/001 

 

K00/01 
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  Mains Fail Relay (Central Battery Only) 
 

Size determined by unit 
 

 

 

MFR  Main fail relay 

   Next 2 Digits Level (i.e. 00, 20, and 30) 

   Last 2 Digits Unique unit number (By floor) 
 

Records 

 

A detailed plan clearly showing the positions of all the emergency lighting locations  

with their unique identifier shall be provided for each floor in both Electronic (CAD 

and PDF) and paper form. The drawing shall also show location of Central battery if 

applicable. 

 

A schedule of luminaries shall be provided in electronic form as follows 

 

Bld 

Nos 

EL 

Nos 

EL 

location 

Type of 

Fitting 

Lamp 

Type 

Key 

No 

Key Switch 

Location 

254 00/001 00.46 Main 

Intake 

5ft Poly Carb 

Battery 

integral 

T5 49W *2 00/01 00.46 

254 10/010 10.13 Exit Sign T8 8W * 1 10/01 10.32 

       

 

MFR00/01 
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Submain Details

University Estates Directorate Distribution Board Chart 28-Mar-06

THE MALTHOUSE

00 / 025 / 18
Designation Manufacturer/Type

MERLIN GERIN PNTWay12

Local Isolator

125A ISOLATOR3

Remote Isolator/Location

60A TP ISOLATOR

00/025/029

DB Nos

Pole

174

UED/

25.0sqmm PVC SINGLES

MILL WORKSHOP

INTEGRAL

DPB

Way Size 

Amps

Circuit Ref Circuit Description Cable size 
PSC 1.34ZS 0.22 kAohms

Type

C L120 \ 90618 1. mm PVC1 2.5
C L220 TP&N ISOLATOR 00.25 WADKIN SAW18 1. mm PVC2 2.5
C L320 /18 1. mm PVC3 2.5
C L110 \ 90918 2. mm PVC4 4
C L210 15A TP&N ISOLATOR SANDER18 2. mm PVC5 4
C L310 /18 2. mm PVC6 4
C L116 \ 90718 3. mm PVC7 2.5
C L216 20A TP&N ISOLATOR 00.25 WADKIN PLANER18 3. mm PVC8 2.5
C L316 /18 3. mm PVC9 2.5
C L110 \ 92418 4. mm PVC10 2.5
C L210 TP&N ISOLATOR 00.25 MOULDING MACHINE18 4. mm PVC11 2.5
C L310 /18 4. mm PVC12 2.5
C L16 \ 90418 5. mm PVC13 2.5
C L26 20A TP&N ISOLATOR 00.25 GRINDER18 5. mm PVC14 2.5
C L36 /18 5. mm PVC15 2.5
C L132 \ 90518 6. mm PVC16 4
C L232 20A TP&N ISOLATOR 00.25 SANDER18 6. mm PVC17 4
C L332 /18 6. mm PVC18 4
C L110 \ 90818 7. mm PVC19 2.5
C L210 20A TP&N ISOLATOR 00.25 BANDSAW18 7. mm PVC20 2.5
C L310 /18 7. mm PVC21 2.5
C L116 \ 90118 8. mm PVC22 4
C L216 16A TP S/O : CROSS CUT SAW 00.2518 8. mm PVC23 4
C L316 /18 8. mm PVC24 4
C L120 \ 92618 9. mm PVC25 6
C L220 32A TP&N SOCKET OUTLET 00.25 DUST EXTRACT18 9. mm PVC26 6
C L320 /18 9. mm PVC27 6
C L16 \ 90218 10. mm PVC28 2.5
C L26 TP&N ISOLATOR 00.25 MORTICE MACHINE18 10. mm PVC29 2.5
C L36 /18 10. mm PVC30 2.5
C L116 \18 11. mm PVC31 4
C L216 16A TP S/O : WOODLATHE 00.2518 11. mm PVC32 4
C L316 /18 11. mm PVC33 4
C L110 \ 91018 12. mm PVC34 2.5
C L210 TP&N ISOLATOR PILLAR DRILL18 12. mm PVC35 2.5
C L310 /18 12. mm PVC36 2.5

Departments other then the Estates Directorate  must not carry out , or cause to be carried out, any modifications or extensions of 

the systems defined as the responsibility of the Director of Estates without the prior knowledge and prior written approval of the 

Director . ( University Policy Statement S1/00)

University Estates Directorate - The Malthouse,Tidmarsh Lane, Oxford 0X1 1NQ174
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3.33 Cable Management Systems for Data/Telecommunications 
 

The requirements for telephones and data will be determined by the user and the Head 

of Telecoms who is employed by IT Services and can be contacted on 01865 288661.  

The electrical design shall include for the supply and installation of a dedicated data 

cable containment system having an adequate capacity for the current phase of works 

and being sufficiently flexible to facilitate future change and expansion.  Cable tray or 

basket is the preferred standard form for data wiring and the installation of the 

containment system, cables and wiring will usually form part of the electrical contract 

work. 

 

The following two specifications have been produced by IT Services and should be 

adhered to when designing and installing new external and internal 

data/telecommunications infrastructures for new and refurbished buildings: 

 

Specification for New Network Ducting in Public Highways (Project re: 17880, 26 March 

2008, issue 6) available at http:/www.oucs.ox.ac.uk/telecom/ then click on Cabling and 

Ducts 

  

Appendix B  Oxford University Telecommunications Infrastructure Specification 

Project [oucs] Telecommunications 

 

3.22 RECORD INFORMATION  

 

3.22.1 Asset Register 

 

The University operates an electronic register based on the above labelling principles 

for of all distribution boards and final circuits. These records are held on an Access 

Database (part of the Microsoft Office suite). The contractor shall where possible 

provide a complete list of these assets along with all relevant test record information 

for inclusion on this register. On request Estates Services electrical section will 

provide a template detailing type and format of the information required. 

 

33.22.2Drawings – See also section 4 

 

The contractor shall provide on Practical Completion the following drawings in CAD 

DWG format. These drawings shall be provided directly to the University Electrical 

Engineer to enable the system to be handed over. Failure to provide these drawings 

may delay hand over of the electrical system. Copies of these drawings shall also be 

provided with the completion manual as outlined elsewhere in the Philosophy 

Document 

 

Distribution Schematic: Showing all cables, switchboards and distribution boards with 

allocated numbers. 

 

Floor layout plans detailing the location of each distribution board recorded in the 

register above. 

 

Electrical drawings can be found here:  M&E 8 Electrical Drawings.pdf 

http://www.oucs.ox.ac.uk/telecom/
M&E%208%20Electrical%20Drawings.pdf
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SECTION 4 – BUILDING INFORMATION AND OPERATING AND 

MAINTENANCE MANUALS  

 

4.0 General 

 

Comprehensive operating and maintenance manuals and building information, 

including record drawings must be provided as part of any project to enable Estates 

Services to safely operate and maintain the building and building services 

installations.  

 

Estates Services will not take over or accept responsibility for the operation of 

any building services installations unless the necessary approved manuals and 

drawings are available at the handover of the building services to Estates 

Services.  In the event of the manuals and drawings not being available, then the 

contractor shall be responsible for operating the building services installations at 

his own cost until such time that the manuals and drawings have been approved 

and handed over to Estates Services. 

 

4.1 Documentation 

 

Documentation shall include but is not limited to the details below. A more detailed 

list is available in Appendix A, Section 1.2. 

• Health and Safety File 

• Building Log Book  

• Building Structure/fabric operating and maintenance information 

• Mechanical operating and maintenance information 

• Electrical operating and maintenance information 

• BREEAM Building User Guide (if applicable) 

• Electronic Manual User Guide (i.e. how to view, search, print and update the 

manual.) 

4.2 Documentation format  

 

 One electronic copy of the manual will be provided on a CD or DVD. The 

manual shall be fully indexed and linked. For further details of the 

requirements for the electronic manuals, see Appendix A.  

 

 One electronic copy of all drawings in Autocad, provided on a separate CD or 

DVD. 

 

 Two hard copies of the manual shall comprise of loose leaf A4 pages and 

loose leaf four ring binders shall be used for binding. Drawings will be 

provided full size in individual plastic wallets. For further details of the 

requirements, please see Appendix A.  
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4.3          Specification of requirements  

 

For further details of the requirements for the building information, operating and 

maintenance manuals, supplied in electronic format see Appendix A. 
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SECTION 5 – HAND-OVER PROCEDURE 

 

In order for Estates Services to 'take over' the mechanical and electrical installations 

within a building from a Contractor it is essential that certain requirements are in 

place. 

The table below is an indication of typical items which require a signature to record 

that an action has taken place before the project can be accepted by Estates 

Services Building Services Section. 

 

 The contents of the table are intended as a guide only and should be amended to 

suit the particular project.  The final version should be agreed with Estates 

Services and should be included in the project tender specification in such a way 

that the Installation Contractors are left in no doubt that the project will not be 

considered practically complete until the listed items are completed and signed off 

by the appropriate person. 
 
 ITEM 

 
 DATE 

 SIGNATURE 

 Consultants Signature 

All tests, inspections and commissioning of the mechanical 

installations have been successfully carried out and the 

relevant certificates included in the O & M Manuals. 

  

All tests, inspections and commissioning of the electrical 

installations have been successfully carried out and the 

relevant certificates included in the O & M Manuals. 

  

 Estate Services Project Manager‘s 

Signature 

The Project Health and Safety File has been approved and 

received from the CDM Co-ordinator. 
  

O & M Manuals have been approved and received.   

The Building Log Book has been approved and received    

The lift(s) has been inspected by the University‘s Insurers 

and passed safe for use and an inspection report issEstates 

Services. 

  

A 'Written Scheme of Examination' has been received for 

each pressure system which falls within the Pressure 

Systems Safety Regulations 2000 

  

Labelling of the various engineering installations has been 

completed to Estates Services requirements. 
  

Attached list of outstanding defects has been agreed.   

 Estate Services DLO Manager‘s 

Signature 

Adequate training has been received by Estate Services 

Maintenance staff in the use of all the relevant building 

engineering services 

  

Plant room keys have been received (provide list).   

Control panel and other equipment access keys have been 

received (provide list). 
  

Spares, tools, filters etc. have been received (provide list).   
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Appendix A 
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SPECIFICATION FOR AN ELECTRONIC OPERATION AND 

MAINTENANCE MANUAL 

 

1. SCOPE 

 

This specification details the content, presentation and functionality of the electronic 

Operation and Maintenance Manuals required for the safe, proper and efficient 

operation and maintenance of building and engineering services at Estate Services. 

 

Electronic operation and maintenance manuals are required for all projects but the 

complexity will vary according to their size.  Consultation with the R&M 

information administrator is strongly recommended before commencing the 

production of manuals. 

 

1.1 Definitions 

 

For the purpose of this specification, maintenance terms defined in BS3811:1993 have 

been used as far as practicable. The British Standard Glossary of Refrigeration, 

Heating, Ventilation and Air Conditioning Terms (BS 5643:1984) shall be used as 

guidance for defining terms in the technical documentation. 

 

The following definitions of terms will apply: 

 

• EOMM: Electronic Operation and Maintenance Manual 

• Equipment: Any engineering plant, machine or component 

• System: A basic concept of equipment or appliances, connected, associated, 

or independent so far as to form a complex unity 

• Installation: A specific system placed in position and set up for use 

• Supplier of technical manuals (called the supplier): The organisation made 

responsible for providing the correct documentation 

• Technical Author: The person or organisation that writes, collates and 

presents information  

• Manual Supplier: The organisation appointed to compile and supply the 

Electronic Operation and Maintenance Manual 

• Client : The purchaser of the installation or installations, or an assignee 

• Project Team : Comprises of Project Manager, lead Mechanical and 

Electrical consultants, Architects, M&E Installers. 

1.2 The records shall include but are not limited to the details below. The sub 

headings shall have sub folders containing more specific information at the individual 

system level e.g. heating, ventilation air conditioning, HV and LV electrical 

distributions, small power lighting etc. 
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Main Headings  Sub Headings 

Health and Safety File 
Construction Design & 
Management 
Regulations 2007 
compliant 

 Brief description of work carried out 

 Residual hazards which remain and how these have been 
dealt with (e.g. Asbestos; contaminated land; water bearing 
strata; buried services etc.) 

 Hazardous materials used (for example lead paint; pesticides 
special coatings which should not be burnt off etc.) 

 Key structural principles e.g. bracing, sources of substantial 
stored energy, roofs, particularly where these may preclude 
placing scaffolding or heavy machinery there). 

 Removal and disposal information regarding the removal or 
dismantling of installed plant and equipment (e.g. any special 
arrangements for lifting, order or other special instructions 
for dismantling etc.) 

 Cleaning and maintaining Health and safety information 
about equipment provided for cleaning or maintaining the 
services and structure. 

 Significant services the nature, location and markings of 
significant services, including underground cables, gas supply 
equipment, fire fighting services etc.  

 Information and as-built drawings of the structure, its plant 
and equipment (for example the means of safe access to and 
from service voids, fire doors and compartmentalisation etc.) 

 Cause and effect trip response on safety systems 

Building Log Book 
(Part L2) The log book 
shall be in accordance 
with the style and 
format of the 
templates provided in 
CIBSE publication 
‘TM31 Building Log 
Books’  

 Updates and annual reviews 

 Purpose and responsibilities  

 Links to key documents e.g. O&M and H&S file 

 Main contacts  

 Commissioning, handover and compliance 

 Overall building design 

 Summary of area/occupancy 

 Summary of main building services 

 Overview of controls/BMS 

 Occupant information  

 Metering, monitoring and targeting strategy 

 Building energy performance records 

 Maintenance review 

 Major alterations 

 Results of in-house investigations 

 Appendix relevant certificates/tests 

Building  Asset Register see section 3.1 of this appendix 

 Fire protection 

 Scope of works including a breakdown of scope of works for 
sub-contractors 

 Contractor list this should include a list of all sub-contractor 
and suppliers with company name and address, email, web 
address and fax details 

 Design information all relevant design and structural 
calculations, criteria, investigation reports, piling logs etc. 

 Record drawings (architectural, structural fire, etc) 
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 Planning approvals and consent 

 Relevant building certificates 

 Statutory Inspections e.g. Lifting equipment 

Electrical  
(also see 4.3) 

 Asset Register see section 3.1 of this appendix 

 General description a general overview of each of the 
electrical services. To include a list of all systems being 
installed, the area they serve and the design conditions for 
each area. Intended to be a quick overview. 

 Contractor list this should include a list of all sub-contractor 
and suppliers with company name and address, email, web 
address and fax details 

 Design information to include all design parameters and a 
description of the design intent 

 Record drawings all record drawings and record drawing 
register 

 Inter-related system dependencies this shall highlight details 
of faults, alarms or other links which when activated have an 
impact on another system or building 

 Access control 

 Communication 

 Security 

 Structured cabling 

 Statutory inspections 
Electrical systems/appliances 
Emergency lighting 
Fire alarms 

Mechanical  Asset Register see section 3.1 of this appendix 

 General description a general overview of each of the 
mechanical  services. To include a list of all systems being 
installed, the area they serve and the design conditions for 
each area. Intended to be a quick overview 

 Contractor list this should include a list of all sub-contractor 
and suppliers with company name and address, email, web 
address and fax details 

 Design information to include all design parameters and a 
description of the design intent 

 Record drawings all record drawings and record drawing 
register 

 Inter-related system dependencies this shall highlight details 
of faults, alarms or other links which when activated have an 
impact on another system or building 

 Building Management System 
Record panel wiring diagrams 
System structure diagram 
LAN map 
Description of operation 
Points schedule and schedule of point sets 
Relevant commissioning information 
Component manuals 

 Public Health 
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 Transportation 

 Statutory Inspections 
Hot and cold water services 
Lifts 
Pressure Systems 

BREEAM Building User 
Guide this shall be in 
accordance with the 
BREEAM guidance, 
Issue MAN4 Building 
User Guide 

In addition to the Building Log Book, BREEAM requires an 
additional ‘Building User Guide’ that contains everyday operation 
of the development in a form that is easy for the intended users 
to understand.  
 
Without the provision of adequate information and guidance it is 
likely that the building will be used inappropriately, leading to 
dissatisfaction of occupants and wasted resources. The aim of this 
BREEAM issue , is to ensure that design features are used 
efficiently and that changes to office space are managed in the 
most appropriate manner. 
 
For detailed requirements of the Building User Guide, refer to 
BREEAM guidance, Issue MAN4 Building User Guide. 
 
The Building User Guide requires that information in each section 
is divided into that for general building user and that for the 
facilities manager. It may be that, for the sake of efficiency, 
content for the facilities manager could be the same as that in the 
building logbook where the two documents cover common topics  

Electronic Manual 
User Guide  

How to guide on viewing, searching, printing and updating the 
electronic manual. See section 4.1 General function requirements. 

 

1.3 Where information applies to more than one area within the Manual (e.g. if Health 

and Safety information of a more general nature is moved out of the O&M Manual), it 

is important that links and cross-referencing is used to draw the reader‘s attention to 

important safety-related information located elsewhere in the Health and Safety file. 

 

2 GENERAL REQUIREMENTS FOR ELECTRONIC OPERATING AND 

MAINTENANCE MANUAL 

 

2.1 Preparation of the EOMM 

 

The manual supplier shall be responsible for ensuring that the EOMM is written, 

compiled and completed in accordance with the requirements of this specification. All 

authoring shall be carried out by a Technical Author. 

 

2.2 Language 

 

All text shall be in English. The text of descriptive sections shall be concise while at 

the same time ensuring completeness and avoiding possible ambiguity or 

misunderstanding. The overall aim of the EOMM shall be to provide suitable and 

sufficient information in a clear and concise manner.  
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2.3 Style 

 

Jargon shall be avoided. All new terms shall be defined when first introduced. 

Abbreviations shall only be used if they have been defined or their meaning is clear 

from the text, or are in general use within the building services industry.  The 

imperative mode shall be used for instructions regarding operation, maintenance and 

disassembly.  

 

2.4 Illustrations and drawings  

 

Illustrations, drawings and diagrams incorporated in the EOMM shall be easily 

understood in conjunction with the relevant text. Where possible original artwork 

shall be used rather than second or third generation scans. If original artwork cannot 

be obtained, consideration shall be given to redrawing diagrams and illustrations. 

Copies of the as-built drawings shall be provided in the EOMM. 

 

2.5 Indexing and cross-referencing 

 

The EOMM shall have an alphabetical index or indexes. All index(es) will be 

linked to the relevant area of the EOMM. Links will be easily identifiable, 

without the need to hover the mouse over the link. 

 

2.6 Errors in the EOMM 

 

The manual supplier shall be responsible for the correction of any errors or omissions 

in the EOMM. 

 

2.7 User ability 

 

The manual supplier shall note that the EOMM will be used by different groups, with 

different levels of technical competence. As a general guide, the personnel expected 

to use the EOMM will be :   

• Non-technical, such as a Facilities Manager or caretaker (responsible for 

updating the Building Log book) 

• Generally technical, with  broad-based maintenance skills e.g. mechanical and 

electrical fitters 

• Specialist contractors, both from the original equipment manufacturers and 

specialist maintenance contractors not from the original equipment 

manufacturers.  

2.8 Copyright  

 

Sole copyright shall pass to Estate Services on signed acceptance of the EOMM.   

 

 

 

 

 

 

3 MANUAL CONTENTS 
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3.1 Building Fabric and Asset Register 

 

A complete schedule of Building fabric and each and every mechanical and electrical 

asset installed, shall form a building fabric and asset register; this will form the hub of 

the EOMM. The register shall contain all required information and links shall be 

provided to take users to relevant information. All information from the building 

fabric and asset register shall be available for extract into file format suitable for 

importing into Microsoft applications e.g. csv or excel files. In turn this will be 

imported into Estate Services estates management system.  
 

• Name of asset 

• Description  

• Location (floor level or façade) 

• Space code (room number) 

• Unique number (as agreed with Estate Services) 

• Make  

• Model number 

• Manufacturer name – hyperlink to website 

• Manufacturer contact details   

• Manufacturer literature – hyperlink to product sheets  

• Duty/performance data – hyperlink to relevant section of O&M  

• Operating & Maintenance Instructions – hyperlink to relevant section of 

O&M 

• Supplier details Name – hyperlink to website 

• Supplier Contact details  

• Installation details  

• Installation contractor name – hyperlink to website  

• Installation contactor details  

• Commissioning and test records  - hyperlink to relevant section of O&M  

• Certificates - hyperlink to relevant section of O&M 

• COSHH Sheets - hyperlink to relevant section of O&M or Health and Safety 

file 

• Health and Safety instructions - hyperlink to relevant section of O&M or 

Health and Safety file 

• Design information  - hyperlink to relevant section of O&M 

• Drawings  (including equipment drawings) - hyperlink to relevant section of 

O&M 

• Product sheets - hyperlink to relevant section of O&M 

• Consumables and spare parts 

 

3.2 Collection of information 

 

The manual supplier and Project Team shall ensure that the performance and technical 

data included within the EOMM is for the actual equipment installed. 

 

 

 

3.3 Drawing files  
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Drawing files shall be provided in the following format: 

• All drawings linked with the EOMM shall be provided in PDF  

• All drawings shall also be provided in AutoCAD version. These will not be 

linked within the EOMM.  

• Estate Services space codes will be used when referring to rooms and spaces 

on floor plans 

3.4 Scanning of information 

 

Information that is scanned in order to incorporate it into the EOMM shall meet the 

following requirements: 

 

• The image size of the document being scanned shall be maintained in the 

scanned image 

• All scanned information shall be scanned saved as a portable document file 

(PDF) image file 

• Scanned literature shall be in the form of a PDF original image file (or 

equivalent), with hidden text to enable the scanned information to be fully 

searchable 

• A minimum setting of 200x200 dpi shall be applied to all scanned 

information. If this resolution is found to compromise the legibility of any 

document or drawing, a resolution of 300x300 dpi shall be applied to ensure a 

presentable standard is maintained 

• If the information being scanned contains colour, scanner settings should be 

set accordingly to ensure the colour is maintained. 

4. FUNCTIONAL REQUIREMENTS 

 

4.1 General functional requirements  

 

The EOMM shall satisfy each of the requirements detailed below: 

 

• Drawings and other graphics shall, as a minimum, enable manipulation of the 

drawings and graphics by means of full screen, pan, rotation and zoom 

functions 

• Any files that cannot be incorporated into but contain information included in 

the requirements for the EOMM, shall be accessible by active links in the 

EOMM. The links shall automatically open the files in their originating 

application or an alternative viewing application.  

• Any Portable Document Formats (PDF‘s) with more than 15 pages shall 

contain a hyper linked index.   

• Any PDF‘s with more than 100 pages shall contain a hyper linked table of 

contents. Bookmarks shall be provided for each item in the table of contents 

for the EOMM. 

• Any PDF‘s shall be searchable for words and phrases 

• Navigational functions within the EOMM shall include as a minimum 

 Frame forward/backward 

 Word search 

 History/retrace of previous steps/screens 
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• Multiple windows are only acceptable where they assist the user and do not 

cause data to become illegible. 

• User help covering the navigation and use of the EOMM shall be included as 

a minimum, and shall be accessible from any location.  

• The ability to print selected pages, graphics or any other user selected 

information. 

• Every page that is printed shall be automatically water-marked with the text 

UNCONTROLLED DOCUMENT. 

• User action shall result in perceptible feedback, which indicates the current 

status of the EOMM. As a minimum, this shall include 

 Visual tracking of the screen pointer when the mouse is moved. 

 An appropriate change in pointer appearance to indicate any 

processing delay in the order of two to fifteen seconds. 

Operations resulting in a delay of approximately more than 15 

seconds shall result in a progress indicator being displayed. 

• If errors occur, meaningful error messages shall be displayed by means of an 

error message box. 

• The EOMM shall be suitable for operation on a computer network, residing 

on a central server and be capable of simultaneous access by two or more 

computer terminals linked to the network. 

• A user password shall NOT be required to access the EOMM  

• A password shall not be required to print selected pages, graphics or user 

selected information from the EOMM 

• A security password shall be required to input/update records and make 

changes to the content of both the EOMM and Building Log Book. 

• The facility to easily update the EOMM source documents e.g. equipment lists 

and indexes. Source documents shall be made available in Microsoft 

applications such as word or excel.  

• A record log of updates made to the EOMM will be available. 

• An integral and fully accessible asset register (See Section3.1) 

• Where training of maintenance and operating procedures is videoed, these 

shall be included in the EOMM. 

4.3 Compatibility with existing systems 

 

To ensure compatibility with the existing systems, the following requirements shall be 

met: 

• The manual supplier shall check which version of Microsoft Word, Excel and 

Access files are to be created in, to ensure compatibility with Estate Services 

applications. 

• All electrical test and commissioning reports shall be provided both as a hard 

copy and in electronic format compatible with Estate Services Electrical 

Access database (ElecFM). An extract of the ElecFM Access system will be 

supplied for recording the schedule of distribution boards and statutory testing 

information.  The version of Access shall be checked by the manual supplier 

to ensure compatibility. The exact format of the electronic information shall 

be discussed and agreed with Estate Services Electrical Engineer at an early 

stage in the project. 

4.4 Hardware compatibility 
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The EOMM shall be fully compatible with the operating system and 

hardware/network specification detailed below: 

 

The EOMM will be hosted on Windows server 2003. No specialist software or web 

hosting shall be used. 

 

5. PROGRAMME OF DELIVERY 

 

5.1 Checking and Approval  

 

Stage 1 Testing and Commission Phase - First Draft 

 

The EOMM shall have been thoroughly checked by the Project Team, prior to 

submission to Estates Services Repairs and Maintenance Team. The manual supplier 

shall supply the first draft of the EOMM prior to start of the testing and 

commissioning phase.  The first draft shall contain all the information identified in 

this specification, with the exception of any not available at that time (such as 

commissioning/test results). This shall be placed marked ―to follow‖ in the EOMM, 

with an expected delivery date. The Estates Services Repairs and Maintenance Team 

shall check the draft EOMM and return it, with comments, to the Project Manager 

within a period of eight weeks from the date of receipt.  

 

Stage 2 Practical Completion - Final Draft 

 

A final draft shall be provided at Practical Completion, this draft shall contain all 

amendments previously outlined by Estates Services and all available 

commissioning/test results. Any missing information shall be placed marked ―to 

follow‖ in the EOMM. The EOMM shall be fit for purpose, to allow operation and 

maintenance of the Building. The Estate Services Repairs and Maintenance Team will 

check the final draft and return it, with comments, to the Project Manager within a 

period of six weeks from the date of receipt. 

 

Stage 3 Ten Weeks after Practical Completion – Final EOMM 

 

The manual supplier shall provide the completed final EOMM, no later than ten 

weeks after practical completion. The final EOMM shall include all missing 

information from previous drafts. 

 

 Estates Services shall sign acceptance of the final EOMM no later than eight weeks 

after receipt. 

 

5.2 Delivery media 

 

Delivery shall be as detailed below:  

 

• All copies of the EOMM shall be supplied to the Repairs and Maintenance 

Information Manager 

• CD or DVD.  EOMM‘s that are too large to be contained on a single CD shall 

be provided on a DVD to maintain the integrity of links within the EOMM.  
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• Two hard copies of the EOMM shall comprise loose-leaf, A4 pages on good 

quality paper. The paper weight shall be at least 100 gsm. Loose-leaf, four-

ring binders shall be used for the binding. These shall be constructed from 

pvc-covered heavyweight card.  Dividers between sections and parts shall use 

stepped, overlapping, printed card. The binders shall  be no more than three 

quarters full, allowing Estates Services to add additional information at a later 

date. 

• Hard copies of drawings shall be provided full size, in individual plastic 

wallets 

• AutoCAD drawings shall be provided on a separate CD or DVD. 

5.3 Labelling 

 

All CD‘s and other forms of delivery media associated with the EOMM shall be 

clearly labelled with:  

 

• A heading stating ―O&M Manual‖ and disc number if there is more than one 

disc 

• Details of the site and buildings covered 

• Estates Services Project Number 

• The issue number and date of EOMM 

• In addition to the requirements detailed above, draft versions of the EOMM 

shall clearly display the word DRAFT. 

5.4 Virus-free certification 

 

A certificate shall be provided stating that all delivery media are free from all known 

computer viruses. The statement must include:  

 

• The name and version number of the virus scanning software used 

• The date and version number if virus data file(s) used, which shall be the 

latest release at the time of the scan  

• The date that the virus scan was performed and the name of the operator 

6. POST DELIVERY SUPPORT 

 

6.1 Backup copies 

 

The manual supplier shall retain a copy of all the delivered media for at least five 

years after approval. If requested by the client during this period, the supplier will 

provide additional copies subject to a reasonable administrative charge. 
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OXFORD UNIVERSITY TELECOMMUNICATIONS 

INFRASTRUCTURE SPECIFICATION PROJECT 
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Oxford University Telecommunications 

Infrastructure Specification Project  

 

 

1 OVERVIEW 

 

1.1 This document is an overarching summary intended to help with the design, 

specification, installation and testing of telecommunications infrastructure within 

individual colleges and university buildings 

 

1.2 The full more detailed documents available via University website, are 

intended as a guideline to the owners of those buildings when either building a new 

facility or undertaking refurbishments of existing buildings which have an impact 

upon the Telecommunications infrastructure, voice and/or data. 

 

1.3 The documents will cover the termination of incoming services from the 

Oxford University Telecommunication Network (OUTN), the demarcation of these 

services, the design and specification of internal services, the internal installation and 

termination of services and testing of services within the owned or occupied building. 

 

1.4 The documents will also cover the environmental and physical requirements 

of the cabinet room to terminate the services. 

 

1.5 Both copper and fibre services will be covered by the set of documents. 

 

1.6 Reference will be made to the relevant national/international cabling standards 

throughout the document as required. The users of this document are not expected to 

have a detailed understanding of these standards however the installers of any cabling 

structure should have the necessary understanding.  

 

1.7 The responsibility of service provision into the buildings will be the OUTN up 

to the cabling demarcation point, internal service provision from the demarcations 

point will be the building owner/occupier responsibility.  

 

1.8 The application of the design and specification of a cabling infrastructure will 

require dialogue between, the building owner/occupier, IT Services and ESTATES 

SERVICES (for University buildings) as a minimum to help in the design and 

specification of the network. The output from this dialogue should be a final 

specification that conforms to relevant standards. 

 

1.9 These guidelines will allow the development of user requirements that will 

automatically feed into a design principles document and detailed model specification 

for use by all participants within the process. 

 

More information can be found on http://www.oucs.ox.ac.uk/telecom Click on 

Cabling and Ducts. 

 

 

 

http://www.oucs.ox.ac.uk/telecom/click
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CAD LAYER DETAILS 
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ESTATES SERVICES 

 

SPACE MANAGEMENT TEAM 
 

DRAWING LAYERING CONVENTIONS 
 

 
Estates Services has specific requirements about how drawings are set out and 

the layering conventions used.  This applies to consultants and contractors.  A 

detailed ‘Information Requirement’ policy document is currently being 

prepared.  Until this document is published queries on the University’s 

requirements on drawings should be discussed with the Information Manager on 

278750. 

 

 


