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1.1

1.2

2.
2.1

Introduction to preliminaries / general conditions section

This Preliminaries / General Conditions section of the specification describes the building engineering
systems Installer’s obligations in relation to the management of the Works, production of information,
design responsibility and other matters not directly related to the technical content of the Works,
insofar as they relate to the building engineering systems sub-contract(s). Nothing in this specification
overrides any requirement of the main contract preliminaries; this specification should be read in
conjunction with the main contract preliminaries. For the avoidance of doubt, it is confirmed that
except for particular actions on behalf of the Contract Administrator, none of the matters herein are
for Hoare Lea to perform, including when novated or otherwise acting for the Main Contractor.

Unless specifically stated otherwise, references to regulations, standards and all other referenced
documents are to the edition (including amendments, replacements and normative references) current
at the time of tender.

Definitions

The following definitions apply throughout this specification. In addition, the definitions of different
types of drawing and Building Information Models given in BSRIA BG6 - A Design Framework for
Building Services, current edition, apply:

Installer: IThe trade contractor appointed to undertake Mechanical, Electrical, Lift, Fire
Protection or other building engineering system installation work in any single or
combined sub-contract as defined by the main contract documentation.

Building Engineering  |Each and every Installation from the following schedule:
Systems (Installation): 1 Mechanical
2. Electrical

3. Fire Protection

4. Voice and Data Cabling
5. Foul Drainage

6

Commissioning

Contract IThe party named as such in the main contract preliminaries, or others acting on

Administrator: their behalf.

Client / Employer 'The person or organisation named in the Main Contract as the Employer or their
assignee

Submit: Issue documentation in accordance with the contract (ie the specified number of

copies, to the Contract Administrator and / or other members of the project
team as required).

Works: Al building engineering systems shown on the drawings and described in the
specification.

Drawings: The tender drawings (or tender Building Information Model where applicable).

Elsewhere: Detailed or specified in other clauses, sections, shown on the drawings, in the

Building Information Model, or contained in the specification or main contract
documentation.

System: All equipment, accessories, controls, supports and ancillary items, including
supply, installation, connection, testing, commissioning and setting to work

necessary for that section of the Works to function.
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Competent person:

A person who, by reason of theoretical and practical training, or actual
experience, or both, is competent to perform the task or function or assume the
responsibility in question and is authorised to perform such a task or function.

Trench: A covered horizontal service space in the floor or ground with access from
above.
Cavity: A space enclosed within the elements of a building, within which services are

installed, eg the space between ceiling and floor above.

Concealed services:

In relation to installation requirements, a pipe that is a Water Fitting must be
located in compliance with the definitions and requirements of the WRAS Guide
to The Water Supply (Water Fittings) Regulations.

In relation to installation requirements, other pipework is “concealed” if it is
behind a structural or finishes element, other than a single sheet of plasterboard,
that would need to be removed or damaged in order to replace or repair the
service and does not contain sufficient easily removable / openable access
panels / hatches to obviate this need.

In relation to inspection requirements, a service is “concealed” if it is located
behind a structural or finishes element that does not contain sufficient easily
removable / openable access panels / hatches to allow the service to be
inspected along its entire length,

Terminal units:

Units such as radiators, convectors, fan coil units, induction units, variable or
constant air volume boxes and other like equipment.

Ancillaries:

All specified fittings, accessories, inserts, test points, bracketing, terminal
equipment connected to and installed in the engineering services system.

Equal and accepted:

IThe Contract Administrator will be the sole arbiter of whether any alternative
product to that specified is acceptable. The acceptance of an alternative by the
Contractor Administrator does not imply acceptance of a derogation from the
performance requirements for the item in question unless this has been brought
to the Contract Administrator’s attention and specifically agreed in writing. The
absence of a response from the Contract Administrator to a proposed alternative
may not be used as the basis for an extension of time claim, and should be
interpreted as a refusal of the alternative, if the decision becomes critical for
programming purposes.

Lead Co-ordinator

A role undertaken either by the Main Contractor or by one Building Engineering
Systems Installer to ensure co-ordination of design and installations.

2.2 Metric and Imperial Conversions.

221 Some dimensions and units in metric have been converted from imperial units and approximated to the
nearest practical dimension, ie 12" has been converted to 300mm. Metric sizes have been used for
both metric and imperial components. Where only imperial components are available the imperial size
has been converted to the metric equivalent size. Due allowance should be made for metric and

imperial conversions.

End of section A10
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1.11
1.1.2

1.1.3
1.14

1.15

1.1.6

1.1.7

1.1.8

1.1.9
1.1.10

1.1.11

1.1.12

1.2
1.2.1

Building information modelling and drawings of installations.

General.

Issue drawing files in both DWG and PDF format.

Prepare all drawings in accordance with BS 1553 Specification for graphical symbols for general
engineering.

On all drawings show the same project name as that on the cover of this specification.

Reproduce all drawings in accordance with BS EN ISO 5457 Technical drawing documentation. Sizes
and layout of drawing sheets.

When drawings / models are revised, indicate the revisions that have been made since the previous
issue by means of “revision clouds”.

Produce and submit all drawings, without exception, in a CAD format agreed at tender. Make
independent enquiries to ensure that the CAD system is compatible with those systems being used by
the design team and provide file translation facilities to suit the design team's format. In the absence of
such enquiries and a written agreement to the contrary, the tender will be deemed to allow for
AutoCAD, latest version. Issue drawing files in both DWG and PDF format.

Use a drawing layering convention and drafting protocols that allow some items (including dimensions,
furniture, general text, drawing borders) to be ‘frozen’ without affecting the visibility of other aspects
eg the building structure. Agree the layering convention and drafting protocols with the Contract
Administrator prior to commencing drawing production.

Prepare all drawings in accordance with BS 1553 Specification for graphical symbols for general
engineering.

On all drawings show the same project name as that on the cover of this specification.

Reproduce all drawings in accordance with BS EN ISO 5457 T7echnical drawing documentation. Sizes
and layout of drawing sheets.

Agree with the Contract Administrator a document numbering system prior to preparing any
documents.

When drawings are revised, indicate the revisions that have been made since the previous issue by
means of “revision clouds”.
Drawings to be provided.

Provide the following drawings and cross-reference them to each other for ease of interpretation.
Where applicable, definitions of the contents of each drawing type are to be as contained within
BSRIA’s Building Applications Guide BG 6 A Design Framework for Building Services, Appendix C.

1. Detailed Schematics

Co-ordinated Working Drawings

co-ordinated reflected ceiling plans (not in BG 6)
Installation Drawings

Manufacturer’s Drawings

plant and equipment drawings (not in BG 6)

plant and equipment wiring diagrams (not in BG 6)
Builder's Work Information

Builder's Work Details

A S A S R



ITS & COMPUTER SCIENCE PROJECT - AOO PRELIMINARIES - REV.TO1. A11-3
EDDIE NEWCOMBE BUILDING
UNIVERSITY OF MANCHESTER

13
1.3.1

1.3.2

1.3.3

1.34

1.35

1.3.6

2.
2.1

2.2

10. Record Drawings

Production of co-ordinated drawings.

Ensure that all Co-ordinated Working Drawings, Installation Drawings, Builder's Work Information and
Builder's Work Details for the project are co-ordinated and that their production is timely. Prepare
drawings to a common drawing production programme agreed with the Main Contractor.

Attend drawing production meetings arranged and chaired by the Main Contractor or Lead Co-
ordinator. The purpose of the meetings is to resolve the effective production of the Co-ordinated
Working Drawings, Installation Drawings, Builder's Work Information and Builder's Work Details, for
each and every discipline.

No additional payment will be made for abortive draughting by any individual Installer caused by lack
of knowledge of the requirements of any of the other work packages. Any work package proceeding
prior to the submission of and receipt of comments on the relevant co-ordinated drawings will do so at
that Installer’'s own risk.

No additional payment will be made to rectify work rendered abortive as a consequence of an
Installer’s failure to install in accordance with a properly produced and commented-upon drawing, or as
a consequence of an Installer proceeding without relevant detailed information of the other sub-
contract packages, structure or architectural form.

Indicate on every Co-ordinated Working Drawing, Installation Drawing, Builder's Work Information
Drawing and Builder's Work Detail all relevant details of all elements of structure, architectural form
and other building engineering systems. Ensure that all drawings have independent layers of
information in accordance with the following list and include the relevant aspects, in co-ordination, of
the following:

1. structure and architectural form
2. mechanical Works

3. electrical Works

4. fire protection Works

5. voice and data cabling

6. furniture layouts

Depict all the above in a readily identifiable manner.

Lead co-ordinator’s additional responsibilities.

While the overall responsibility for programming and co-ordinating the entire Works is the Main
Contractor’s, the Main Contractor may designate one Building Engineering Systems Installer to act as
Lead Co-ordinator. Unless otherwise specified elsewhere, the role of Lead Co-ordinator will be
undertaken by the mechanical Installer.

The Lead Co-ordinator’s additional responsibilities are as follows:

1. Create and maintain the architectural and structural information for the background to the co-
ordinated drawings and liaise with the Main Contractor to ensure the latest architectural and
structural information is used at all times.

2. Establish the layering convention to be used by all building engineering systems Installers.

3. Agree with the Main Contractor and the other building engineering systems Installers a
programme for the production of the individual Installers’ installation drawings, and of the Co-
ordinated Working Drawings, Installation Drawings, Builder's Work Information and Builder’s
Work Details.
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3.2

3.3

3.4

3.5

3.6

3.7

4. Manage all building engineering system Installers’ exchange of information with each other, and
with the Main Contractor and other related work package contractors.

5. Produce the Co-ordinated Working Drawings showing all the building engineering systems
installations along with architectural and structural information. Update the co-ordinated
drawings as necessary to incorporate spatial design changes instigated by the Main Contractor
or any of the building engineering systems Installers.

6. Production of Co-ordinated Builder's Work Information and Builder’'s Work Details showing
the builder’s work requirements of all the building engineering systems installations. Update
these drawings as necessary to incorporate any changes to the Co-ordinated Working
Drawings.

7. Check the co-ordination of all services on the co-ordinated drawings.

Should more than one technical documentation specialist be employed by different Installers,
agree with the Contract Administrator a common style and format for the Record Drawings
and operating and maintenance instruction manuals, and co-ordinate their production.

Co-ordination.

Each and every building engineering systems Installer is responsible for ensuring its installation is fully
co-ordinated with the remainder of the project and that all information relating to each and every
installation is correctly indicated on the Lead Co-ordinator’s Co-ordinated Working Drawings. Likewise
ensure that all builder’s work requirements are correctly indicated on the Lead Co-ordinator’s co-
ordinated Builder's Work Information and Builder's Work Details. Incorporate any spatial changes
instructed in relation to the Works.

Following issue of the final Co-ordinated Working Drawings by the Lead Co-ordinator, each Installer
may issue their installation drawings, using the routes agreed and shown on the Co-ordinated Working
Drawings.

Ensure that the Installation Drawings include all works to be carried out by sub-traders / suppliers and
that their works are fully co-ordinated with each other and with all other installations.

Take dimensions on site, check runs and levels, and mark on site actual locations of all builder's work
holes required through walls, partitions, floors, etc, and also chases in walls, floors, etc, for conduits,

pipes and the like, and offer them for inspection by the Contract Administrator prior to carrying out
any work of making them. Establish a method of working with the Contract Administrator to ensure
that such builder’s work proceeds without hindrance to the overall project programme. Ensure that

setting out of plant and equipment, pipes and ducts etc, permits it to fit into the space allocated and
allows access for maintenance and replacement purposes.

Agree with all sub-traders / suppliers, and be responsible for, the positions of their work or materials
including pipe runs in ducts, conduits and cables, etc, and the positions of holes, chases, recesses,
fixings and the like, before work is put in hand, in order to ensure that they do not conflict with other
work.

To ensure co-ordination between sub-traders / suppliers, arrange and attend any necessary meetings
with the relevant sub-traders / suppliers in order to agree such priorities as are necessary and in order
to monitor progress. Obtain the necessary data for, and prepare, Co-ordinated Working Drawings
showing all the work involved in the building engineering systems installation together with its
associated builder’'s work, and give all necessary instructions to overcome any potential conflicts.

Note that the responsibility for co-ordination of the Works is not limited to physical co-ordination, but
also includes co-ordination of communications interfaces between systems supplied and installed by
different specialists, including but not limited to IT systems, building management system, access
control system, and automatic meter reading system. Arrange and attend any necessary meetings with
the relevant sub-traders / suppliers to ensure any issues relating to communication interfaces between
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4,
4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

systems are resolved well before installation and commissioning. This includes communication
interfaces between two systems that are within your sub-contract package, and communication
interfaces between a system that is within your sub-contract package and another system that is in a
different sub-contract package.

Installation drawings.

Each of the building engineering system Installers is to produce, in accordance with the agreed
programme, independent Installation Drawings, Builders Work Information and Builder's Work Details.
Each Installer is responsible for the accuracy of its own information and for the physical relationship of
its own Works to those of other Installers.

When preparing drawings for the installation show all components required for a complete installation,
properly located, dimensioned and co-ordinated.

Produce plans, elevations, sections, details and schematics. Make them of a minimum scale but
sufficient to illustrate and describe the design, fabrication, installation and fixings for all assembly
conditions, interfaces and co-ordination with the other works.

As a minimum, produce drawings in accordance with the following:

1. floor plans with co-ordinated services layout 1:50
2. plant rooms, services ducts details, etc 1:20
3. ductwork manufacturing details 1:50
4. co-ordinated sectional drawings / details 1:20
5. diagrammatic arrangements, wiring diagrams, etc NTS
6. Builders Work Drawings*

7. component details, hangers, supports, secondary steelwork, etc*

(*fuse a scale that allows the intent to be clearly illustrated)

Base the Installation Drawings on the tender drawings taking into account any modifications that may
have taken place, and correctly relate the details of the actual plant and equipment selected for
incorporation into the Works, to all other items. Properly include in the Works the layouts, routes and
details of the building services engineering systems shown on the tender drawings, and make
allowance for the installation, operation and maintenance of the Works by all other trades and
disciplines. Accurately show the specified or selected plant and equipment in its true proposed
location.

Base the Installation Drawings upon the latest issue of the architectural and structural drawings and
any other drawings or information issued by the Contract Administrator during construction.

Submit Installation Drawings that clearly state that plant or equipment proposed complies in all
respects with the specified requirements. Where alternatives or deviations from the specification are
to be proposed for the Contract Administrator to consider, clearly detail each and every alternative or
deviation proposed.

Submit details of plant and equipment in schedule form, accompanied by the supplier’s certified
working drawings where appropriate. Provide copies of the manufacturers’ certified drawings for major
items of plant, indicating physical dimensions, schematic arrangements of all components and fully
detailed electrical wiring diagrams.

Where necessary for the proper co-ordination of the Works, make a survey of the site or building(s) or
room(s) and existing installations as constructed, and prepare the Installation Drawings from the
resulting site measurements. Where Record Drawings and / or a record BIM model of the existing
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4.10

4.11

4.12

4.13

4.14

4.15

4.16

4.17

4.18

4.19

5.
5.1

installation are made available, do not rely on the accuracy of these and carry out a survey to verify the
accuracy of the record information.

Show on the Installation Drawings all plant, equipment and cable tray / cable trunking / pipe / duct
runs, etc. Include full details of all plant together with cable tray / cable trunking / pipe / duct sizes,
wiring diagrams, schematic and inter-connection diagrams / drawings.

Show on wiring diagrams, (including internal diagrams for items of electrical equipment and diagrams of
interconnection between items of equipment and components) references of all terminals and
terminations with cable types clearly identified.

Ensure that circuit and layout diagrams for the electrical wiring of plant, etc, detail not only all circuitry
within main control panels but also that within all external equipment (eg motor starters, thermostatic
control devices), together with all interconnecting wiring from the main point of supply onwards and
with all terminal markings. Indicate the required sizes and types of all cables on the layout diagrams
together with the ratings of such items as fuses, switches and controllers.

Arrange circuit diagrams, where possible, so that the main sequence of events is from left to right and
from top to bottom of the diagram. Comply, generally, with the IEC on-line database for diagram
symbols. If abbreviations are employed for the designation of components, provide a schedule on the
drawings that explains the meaning of the abbreviations.

Ensure that the circuit and layout diagrams for the electrical wiring of plant, etc, subsequently form
part of the set of Record Drawings.

Individual circuit and layout drawings from the various component manufacturers are not acceptable in
lieu of composite diagrams.

Where revisions take place to the building engineering systems installation, either under the authority
of a Contract Administrator's Instruction, or by written agreement with the Contract Administrator, or
as a consequence of revised architectural or structural drawings being issued, modify the Installation
Drawings accordingly and re-issue for construction purposes. Issue revised drawings in accordance
with and with regard to the agreed programme for construction.

Particular Installation Drawings may (by the prior, specific and express written permission of the
Contract Administrator), omit minor details such as conduit, provided that an agreed method statement
rigorously covers the installation intent. This permission will not be unreasonably withheld but will not
be given where either Employer operation or visual appearance is adversely affected, nor where such
details are needed for informing other trades.

Ensure that the Installation Drawings include details of all local co-ordination around equipment,
control panels, and individual plant, at access points and on architecturally finished surfaces. The intent
is that all installations can be considered for spatial relationship, appearance and Employer operation.

Ensure that the Installation Drawings show sufficient detail to enable the erection staff to install the
Works in accordance with the specification and show sufficient clearances for insulation, dismantling,
maintenance, insertion of thermostats, thermometers, gauges and the like, painting, cleaning and
commissioning. Show also on the drawings possible causes of obstruction or restriction, either
structural or by other services, to enable alternative routes to be considered. Include electrical
equipment and control items on the mechanical Installation Drawings

Builder's work information and builder’s work details.

Prepare and issue Builder's Work Information and Builder's Work Details based on the Installation
Drawings, in sufficient time to prevent abortive work. This information may modify or supplement any
builder’s work provision for the building engineering systems installation already made on the
architect’s and structural engineer’s tender drawings.
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52

5.3

54

5.5
551

552

5.5.3

554

Show clearly on the Builder's Work Information the requirements necessary to accommodate the
installation of each and every building engineering system. In cases where preliminary builder’'s work
and structural information has already been shown on the tender Drawings (eg the weight of items of
equipment, sizes of access ways, etc), check that it is correct before incorporating it into Builder's
Work Information.

Prepare all other necessary Builder's Work Information required for the execution of the Works,
making due reference to the structural and architectural final dimensioned detail drawings as
applicable. Fully dimension all such drawings.

Provide all Builder's Work Information in sufficient time to comply with the agreed programme
requirements and meet all costs arising from failure to do so.

Technical submissions.

For all plant and equipment proposed, submit all manufacturers' drawings and comprehensive technical
information prior to the placing of orders and manufacture. Submit final details, including all technical
aspects and calculations where applicable, in a clear, definable and easily read format with the specified
technical details, notes and performance data clearly shown.

Include the following information as a minimum:

1. copies of manufacturers’ certified drawings indicating physical dimensions, schematic
arrangement of components and full electrical wiring diagrams

2. full description of controls systems describing the sequence of operation of all components
under every operating condition likely to be experienced by the equipment

manufacturer’s material and workmanship specifications including paint finish and RAL colour

4. full performance schedules, operating characteristic curves and charts for every individual item
of equipment indicating all data necessary (eg fluid flow rates, pressures, operating
temperatures, electrical currents, voltages, noise levels, etc) to properly describe in engineering
terms, the performance of the equipment being offered, including the definitions of all
engineering parameters at the interfacing points of connection

5. manufacturer’s installation, operating and maintenance instructions

6. waiver of intellectual property rights on application or arrangement of equipment or materials
as required on site, in favour of the Employer, as defined in the main contract

7. manufacturer’s letter confirming whether or not the proposed equipment (a) is on the UK
Government’s ‘Energy Technology Product List’" under the UK Government’s climate change
package of measures, (b) is on the UK Government'’s ‘Water Technology Product List’ for and
(c), is ‘CE’ marked or that it does not legally require a ‘CE" mark

8. Either (preferably, if available) an Environmental Performance Declaration (EPD), or
(alternatively) a completed CIBSE TM65 Manufacturer Form, for the specific item(s) of
plant/equipment proposed, giving information on the item'’s life cycle embodied carbon.

Ensure that all product information provided as part of technical submissions is in accordance with the
Code for Construction Product Information (CCPI, cpicode.org.uk).

The submission of the above information does not remove the obligation for all equipment to comply
with the specification. Any proposed deviations from the specification should be specifically drawn to
the Contract Administrator’s attention and their written agreement obtained before proceeding. The
absence of a response from the Contract Administrator to a proposed deviation may not be used as
the basis for an extension of time claim, and should be interpreted as a refusal to accept the proposed
deviation, if the decision becomes critical for programming purposes.
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6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

7.

7.1

7.2

7.3

7.4

Comments on installer's drawings / models and technical
submissions.

Allow time for comment by the Contract Administrator, as identified in the schedule of timings in
section B2. Issue the drawings and technical submissions progressively, related to the construction
programme, grouped according to building engineering system and in sequence with all other Installers’
Installation / Co-ordinated Working Drawings, to facilitate reviewing.

Where drawings are issued out of sequence, are issued without supporting or referenced information,
or are otherwise reliant on un-issued information, the Contract Administrator reserves the right to
reject the drawing or comment only upon those elements unaffected by missing information.

The Contract Administrator's representative will, if requested, attend a series of meetings during the
production of the Installation / Co-ordinated Working Drawings and Builder's Work Information to
provide early comment upon presentation, detail, design queries and production programme.

Where details are replicated throughout a series of drawings and / or technical submissions, present
and agree such details prior to draughting the entire scheme. Repeat or duplicate drawings need not,
and should not, be submitted.

Submit drawings and technical submissions for comment in sufficient time prior to ordering equipment
and to avoid delay to the Works.

Unless otherwise agreed in writing, do not commence any installation work until the relevant
Installation and Co-ordinated Working Drawings have been issued and commented upon.

Take responsibility for any omission, errors or any discrepancies in the drawings and other particulars

supplied directly or by suppliers, whether such drawings or particulars have been commented upon by
the Contract Administrator or not, provided that such omission, errors or discrepancies are not due to
inaccurate information of particulars furnished in writing to the Installer by the Contract Administrator.

Comments (or absence of comments) by the Contract Administrator on any drawing, model or
technical submission do not mean that the Contract Administrator is responsible for the correctness of
such, nor its suitability for purpose. These remain your responsibility.

Amend and re-issue as soon as possible, all deliverables in response to the Contract Administrator’s
comments, and continue to do so until all comments have been addressed to the Contract
Administrator’s satisfaction. Any installation work carried out while comments remain outstanding is at
your risk.

Attend meetings associated with the submittal review procedure.

Revisions and variations.

Where the scheme is subject to revision or instruction, show the full effect of such revision on the
Installation Drawings, Co-ordinated Working Drawings, Builder's Work Information, Builder's Work
Details, and Record Drawings. Where the scheme revision involves change to the architectural or
structural details give immediate notice to the Contract Administrator.

Where drawings are revised and updated during construction, issue to the Contract Administrator for
comment on the revision only.

A variation in cost will only be considered by the Contract Administrator if a significant departure from
the intent of the tender drawings has been necessary and is demonstrated. This will not include
normal detail development relating to inclusion of, nor development of, factors within your design
responsibility.

Maintain on site a marked-up record of the progress of the Works on a set of Installation Drawings,
detailing the extent of completed actual installations and all departures from the Installation Drawings.
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Update them weekly, securely store them and keep them available for inspection on site. Incorporate
them in a file of draft Record Drawings at no longer than monthly intervals.

End of section All
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Al12 The site/ existing buildings.

1. Installer survey - tender. 2
2. Installer survey - installation drawings. 2
3. Dilapidation schedule. 2
4. System measurements. 2
End of section A12 2
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1.1

2.
2.1

3.
3.1

4,
4.1

4.2

4.3

Installer survey — tender.

Undertake a site survey prior to submitting the tender to verify all matters that could affect post-
tender costs or Works. No allowance can or will be made post-tender for any omission of Works or
cost arising from information available at the time of tender. Make arrangements through the Contract
Administrator to visit the site in the first week after receipt of the invitation to tender.

Installer survey - installation drawings.

Undertake all site survey work prior to the preparation of Installation Drawings, Working Drawings, or
Builder's Work Information to enable accurate preparation and dimensioning of them. Do not rely
upon information contained in any tender drawings Refer to the main contract preliminaries for details
of site access arrangements during construction.

Dilapidation schedule.

Prior to commencement of work on site, prepare and agree with the Contract Administrator a schedule
of dilapidations including the existing services systems and buildings. Use it throughout the contract to
identify and agree any remedial work that is necessary.

System measurements.

Prior to commencement of work on site, make measurements of pressure and flow rates in existing
systems to which modifications are made as part of the works. Record measurements in the schedule
of dilapidations.

Where serving retained and unchanged areas, restore to their former values before contract
completion.

Record measurements of circuit resistance and voltage in the schedule of dilapidations.

End of section Al12
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A20 The contract/ sub-contract.

1. Installer's design responsibility. 2

End of section A20 4
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1.1

1.2

1.3

1.4

1.5

Installer's design responsibility.

The contract includes a design portion supplement and you are responsible for undertaking the
detailed design and co-ordination activities assigned to you, including but not limited to the final
selection of equipment and components to meet the specified performance requirements, final routing
and co-ordination of services, and design of specialist systems, in addition to those activities normally
undertaken through the custom and practice of the industry, all of which are subject to the comment
of the Contract Administrator.

The tender information has been produced to a design scope agreed with the Client. Notwithstanding
any specific installer design responsibilities referred to elsewhere in this section, unless explicitly
identified and excluded by the installer at tender stage, the installer’s design scope will be deemed to
include any items not covered by the tender information.

Ensure that the design undertaken to meet the requirements of this clause is fully co-ordinated and
compatible with the remainder of the project design.

Comments by the Contract Administrator do not affect your responsibility for the suitability and
correctness of designs and other obligations within the contract documentation.

Your design obligations include, but are not limited to the following, as applicable to your scope of
works:

1. Prepare fabrication drawings, Co-ordinated Working Drawings, Installation Drawings, Builder’s
Work Information, Builder's Work Details and Record Drawings.

2. Select drain and vent point locations and piping gradients in accordance with the current
edition of BSRIA BG 29/2021 Pre-commission cleaning of pipework systems.

3. Design bracket and support arrangements and select appropriate locations for them, taking
account of any known restrictions on types or location of fixing. Detail, supply and install all
sleeves, inserts, frames, fixing anchors etc, and any other items required to be cast or built into
the structure by others, including co-ordination of positions to such extent and accuracy to
allow structural construction to proceed. Obtain approval from the structural engineer and / or
Architect of proposed fixings etc.

4. Prepare all electrical wiring diagrams of all equipment supplied by you showing all
interconnections between equipment to enable the necessary wiring to be undertaken.

5. Select all equipment and components to meet the requirements and performance specified or
scheduled, and be responsible for the design of the equipment and components selected.

6. Carry out the detailed design of the automatic controls insofar as it is required to meet the full
physical and operational requirements of the specification. Ensure the full compatibility of the
plant and equipment with the specified function. Where there are interfaces (including relays
or other devices or modifications to hardware or software), be responsible for their design and
the incorporation of them. Carry out all electrical design activities, as detailed herein, relating
to the automatic controls system. Prepare detailed BMS points schedules, wiring schematics,
control panel labelling details and equipment schedules.

7. Be responsible for the complete design, coordination, installation and testing of the converged
network system by engaging a recognised specialist systems integrator to facilitate full
operation of the building engineering systems in accordance with the tender drawings, and the
particular and performance requirements of the specification.

8. Dimension, and produce final installation details of, the automatic control panels to suit the
detailed requirements of the controls equipment and the cable entry/exit arrangements such
that:

i. cable entry is possible in the selected location, and
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10.

11.

12.

13.

14.
15.

16.
17.
18.

19.

20.

21.

22.

23.

24.

ii. doors are not fouled by other plant, equipment, services or structural elements, and

iii. safe operating and maintenance clearances are provided in all access positions when
installed on site.

Select the fire alarm system(s) and voice alarm system(s), and their components and cabling
requirements, to meet the requirements of the particular manufacturer and the requirements
of the specification. Ensure that the design of the fire alarm system(s) and voice alarm
system(s) comply with the edition of BS 5839 current at the time of Tender.

Design and select attenuators to satisfy the particular and performance requirements of the
specification, including spatial allowances shown on the Tender drawings.

Design elements of the scheme to account for self-weight and other applied forces / loadings
in reasonable use (eg the design of anchorage, encasement and foundations for buried tanks or
buried piping).

Design systems to safely and reliably accommodate thermal expansion and contraction
(including the provision of anchors, bellows, compensators, loops and bends.) Design systems
to safely and reliably accommodate and control their movement due to hydraulic pressures and
building movement.

Design acoustic treatment (including attenuators, silencers, absorption materials, baffles, mutes,
cladding and jacketing) or modification of equipment, to comply with the noise levels specified,
including when all building engineering services systems and plant are operating.

Select valve, damper and access locations.

Calculate system water capacities, the quantities of chemical additives required; and design and
provide all the facilities required (whether temporary or permanent), for pre-commissioning
flushing and cleaning of water systems, all in accordance with the current edition of BSRIA
BG29/2021 Pre-commission cleaning of pipework systems.

Select all anti-vibration mountings to suit the particular application of the mounts.
Select exact locations of instruments, control sensors, detectors and thermostats.

Carry out final sizing of sections of ductwork between terminal units and diffusers to achieve
the specified noise criteria and duct velocities.

Carry out final detailing and confirmation of the location and sizes of duct connections to
external louvres.

Calculate fan duties to suit the ducting layouts shown on the final Installation Drawings to
ensure that the specified capacities are not invalidated by the selection of alternative pipe or
duct routes, or items of plant and equipment selected for incorporation into the Works

Select the capacity, location and design of electrical conduit, trunking, tray and cable ladder
systems

Carry out detailed design of fire-rated ductwork systems and ductwork fire protection systems,
including obtaining all necessary statutory approvals.

Select, position and carry out final sizing of regulating devices (including regulating valves,
balancing valves, flow measuring orifice plates, commissioning sets, balancing dampers, etc), to
achieve the specified function and to suit the characteristics of items served and the final
configuration of installed systems, in accordance with the recommendations of the
manufacturers of the regulating devices.

Select, position and carry out final sizing of swing/flap check valves to achieve the minimum
flow velocity necessary to hold the disc in a wide open and stable position, in accordance with
the recommendations of the manufacturers of the check valves.
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25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

40.

Select cable terminations on items of equipment provided by you to suit the cable sizes
proposed by other Installers (including the electrical Installer, the automatic control system
Installer, etc) or the specified cable sizes, as appropriate.

Ensure that the specified cable sizes are not invalidated by your selection of alternative cable
routes.

Carry out detailed sizing, location and design of electrical conduit systems including capacity,
locations, routes and fixing.

Verify spatial requirements, routes and anchor points for cable pulling.

Design earthing and bonding requirements for electrical engineering systems, mechanical
engineering systems, architectural elements and structural elements that require earthing and
bonding

Design cable and cable trunking terminations on to electrical equipment provided under the
sub-contract; and dimension, and produce final installation details of, electrical switchgear, to
ensure that:

i. cable entry is possible in the selected location, and
ii. doors are not fouled by other plant, equipment, services or structural elements, and

iii. safe operating and maintenance clearances are provided in all access positions when
installed on site.

Ensure fuse sizes installed in plug tops are appropriate for the rating of connected equipment.

Comply with all requirements set out within the current edition of BS 7671 Requirements for
Electrical Installations. The Wiring Regulations and HSE publications.

Design all temporary Works, facilities and provisions required during construction, to meet the
requirements of the Specification.

Ensure that the design of the security system(s) components and cabling requirements meet
the particular manufacturer’s and the specification’s requirements.

Design and determine the required extent of the trace heating system(s) in accordance with
section Pr_70_60_36_76 of the specification.

Select plant, equipment and components from the UK Government’s ‘Energy Technology
Product List’" unless directed otherwise by the Contract Administrator.

Select plant, equipment and components from the UK Government’s ‘Water Technology List’
unless directed otherwise by the Contract Administrator.

Ensure that details of making good, fire stopping and weatherproofing are effective.

Carry out final detailed location and dimensioning of second fix equipment (including but not
limited to: luminaires; electrical switches, control devices etc; grilles and diffusers) based on
architectural information.

Select the pressure settings, flow capacities and diameters of all safety valves (except where
they are incorporated within, or directly connected to, an appliance, and provided by the
appliance manufacturer, and the appliance manufacturer has selected these parameters).

End of section A20
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A30 Tendering/sub-letting/supply.

1. Alternative equipment suppliers. 2

End of section A30 2
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1.2

1.3

1.4

1.5

1.6

1.7

1.8

Alternative equipment suppliers.

Include in the Tender for all equipment to be supplied by one of the manufacturers named in the
schedule of preferred manufacturers and to be of the type described in the specification. Detail any
alternative manufacturers offered for consideration together with:

1. the benefits to the Employer (cost / programme saving, technical benefits, value added, etc)
2. the cost difference at the time of tender

3. the impact on Part L compliance (including the Target Emission Rate and Target Primary Energy
Rate and the final ‘as constructed’ Building Emission Rate and Building Primary Energy Rate for
buildings other than dwellings

4. the impact on Part L compliance (including the Target Emission Rate, Target Primary Energy
Rate and Target Fabric Energy Efficiency Rate and the final ‘as constructed’ Dwelling Emission
Rate, Dwelling Primary Energy Rate and Dwelling Fabric Energy Efficiency Rate for dwellings).

Summarise on a “Schedule of Alternatives” sheet to be submitted with the tender, all alternatives
offered, with all information pertinent to the evaluation of each alternative item and its operation.

Acceptance or rejection of any alternative is entirely at the discretion of the Contract Administrator,
who is under no obligation to give a reason why an alternative is not acceptable. Note that alternatives
will not be accepted for items for which a change would cause significant disruption to the design or
construction of the Works.

Ensure that the Schedule of Alternatives states whether the alternative equipment proposed is
included in (a) the UK Government’s ‘Energy Technology Products List’ under the Government’s
Climate Change package of measures and (b), the UK Government’s ‘Water Technology List’, which
encourages sustainable water usage.

Where alternative manufacturers’ equipment is offered, include for all measures necessary to make the
equipment and the total installation equivalent to that specified, eg upgrading pumps where pressure
drops are higher, upgrading cable sizes where electrical loads are higher. Also include for all necessary
redesign, draughting and co-ordination to facilitate the successful installation, and the costs of
submittals, consequential delays and professional fees. Advise on the impacts on energy consumption
and carbon emissions, etc. Include these measures in the information issued with the tender. These
requirements also apply where the Installer chooses equipment from the manufacturer specified but
having different performance characteristics from those specified.

Where the Contract Administrator agrees to accept equipment alternative to that specified, the
proposer of the alternative will remain responsible for ensuring that the alternative is of equal
performance and quality to that specified.

Additional costs resulting from non-compliance with the above will be borne by the proposer of the
alternative.

Where a specific supplier / manufacturer is offered or agreed at tender then the Contract
Administrator is under no obligation to accept alternatives during the progress of the contract.

End of section A30
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A3l Provision, content and use of documents.

1. Drawings and specification. 2
2. Conflict and ambiguity. 2
3. Site documentation. 3

End of section A31 3



ITS & COMPUTER SCIENCE PROJECT - AOO PRELIMINARIES - REV.TO1. A31-2
EDDIE NEWCOMBE BUILDING
UNIVERSITY OF MANCHESTER

1.1

1.2

1.3

1.4

1.5
2.

21

2.2

2.3

24

Drawings and specification.

Carefully and thoroughly examine the drawings and the specification, as no allowance will be made for
any deficiency of work or materials resulting from unfamiliarity with the specification’s or drawings’
contents.

The tender drawings have been prepared primarily to describe, in a basic manner, the design of the
building engineering system(s), the working principles of the systems and the general intended
methods of installation. They are intended to be read in conjunction with the specification to facilitate
the preparation of an estimate and tender and to enable all other participants to appreciate the
interrelation of the building engineering systems installation Works, as applicable, and the main works
as a whole. Not all items or matters referred to in the specification are indicated on the drawings, nor
are all items detailed on the drawings described in the specification. The tender drawings have been
produced for the purpose of tender preparation only. Aspects of the tender drawings are not fully
detailed in all respects. The size, capacity and position of all components including connection points,
accessories, apparatus, equipment and room terminals shown on the tender drawings are approximate
and for guidance in tender preparation.

The tender drawings are accordingly part diagrammatic with runs of piping, ducts, cables, conduits,
trunking and the like, being shown to small scale and not necessarily indicating exact installation
positions.

Do not use the tender drawings alone for the detailed pricing of the Works. Take independent
dimensions to verify quantities etc, for the preparation of the tender. Allow for all necessary sets,
bends, transformations, expansion measures, supports and other components required, or
recommended by the manufacturer, to achieve a safe and fully functional and operational installation in
accordance with the design intent. Where you elect to depart from the principles and general
arrangements depicted on the tender drawings, be responsible for undertaking detailed checks on the
duties of all equipment affected, demonstrating to the Contract Administrator that neither
performance nor spatial co-ordination are compromised and adjusting the sizing of plant as required.
Do not proceed with the ordering of any resized equipment until you have provided the necessary
calculations to the Contract Administrator and received and acted in accordance with the Contract
Administrator's comments. Be responsible for all costs arising from such changes.

Do not use tender or contract drawings for installation purposes.

Conflict and ambiguity.

Immediately after receipt of the Tender documents check that the documents are complete and legible
(eg check page and drawing numbers, whether any writing or figures are indistinct, etc) and promptly
notify the Contract Administrator accordingly. No subsequent claim for loss consequent upon failure
to comply with this requirement will be allowed.

Where there is contradiction between any elements, clauses or sections of the project tender
documents (including the specification, the schedules and the drawings or model), notify the Contract
Administrator prior to returning the tender. In the absence of notice being given prior to tender
submission and to ensure that a positive decision is made, the Contract Administrator is the final
arbiter of which element, clause or section of the project tender documents is deemed to have been
included.

Should there be any doubt about the meaning of any clause or aspect of the tender documents, inform
the Contract Administrator in writing in order that clarification may be provided prior to the submission
of tenders. Any clarification of the meaning or intent will only be valid if issued in writing. All tenderers
will be notified of any such explanation.

No liability will be admitted, nor claim allowed, in respect of errors in the tender that could have been
avoided in the manner described above.
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2.5

3.
3.1

3.2

3.3

Where the specification includes alternative choices, confirm the alternative selected in writing at
tender stage. If the choice is not clarified at tender stage, the Contract Administrator’s choice will be
deemed to have been included.

Site documentation.

Notwithstanding the requirements of the main contract preliminaries, also allow in the tender for, and
provide in a maintained indexed library on site, the following:

1. relevant copies of all technical equipment schedules 'as delivered to site'

2. relevant technical literature on every type of equipment or component used within the
installation.

3. copies of all relevant information (technical queries, relevant instructions, current installation /
working drawings, current programme)

4. copies of all signed daywork sheets

Ensure all of the above are accessible to the Contract Administrator (or Contract Administrator’s
representative) at all times that the site is open.

Keep all of the above up to date and in good order; it is solely for the Contract Administrator’s (or
Contract Administrator’s representative’s) use and must be maintained complete.

End of section A31
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A32 Management of the works.

A32-1

1. Setting out of the works. 2
2. Programme and ordering reporting. 2
2.1 Commissioning programme. 2
2.2 Procurement schedule. 2
3. Access for plant installation and subsequent removal. 2
4. Ease of maintenance. 3
5. Co-operation with other trades. 3
End of section A32 3
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1. Setting out of the works.

1.1 Accurately set out the Works and keep them correct in accordance with the final Installation
Drawings, as amended by any Contract Administrator’s instructions issued.

1.2 Take all necessary site measurements to ensure the Works are built in accordance with the
Installation Drawings. Take responsibility for the accuracy of such dimensions and of the drawings
made therefrom. Where services are to be installed adjacent to or near to other services take
responsibility for the setting out of the new services and, if necessary, check the setting out of work
by others that affects your own. Co-operate with all other trades such that all such work is
completed within the programme.

1.3 Rectify all errors arising from the inaccurate setting out or lack of site co-ordination of services, at no
additional cost.

2. Programme and ordering reporting.
21 Commissioning programme.
211 Provide a separate and detailed commissioning programme for comment by the Contract

Administrator. Make due allowance for the following:
1. commissioning, demonstration and instruction procedures

2. provision of a written notice before each (or each series of) test, inspection, commissioning or
demonstration procedure is implemented

3. demonstration to the Contract Administrator that test instruments and equipment are

accurate
2.2 Procurement schedule.
221 Provide a procurement schedule that lists all items of plant and equipment that form part of the

Works together with the following information:
1. delivery period from order to site

2. latest instruction date (date before which issue of an instruction affecting the item will not
cause a delay nor incur a cancellation cost)

3. latest order date (date by which an order must be placed to ensure delivery in line with the
programme)

4. actual order date
2272 Provide with the tender return a first draft of the procurement schedule.

2.2.3 Publish all revisions to the programme, critical path analysis and procurement schedule as soon as
practicable. Ensure that the programme, critical path analysis and procurement schedule are in
accordance with those of the main contract.

3. Access for plant installation and subsequent removal.

3.1 Check on site and with the Installation Drawings if any larger items of plant have to be ordered
before the building work is at a suitable point to enable the dimensions of all doorways etc, serving as
access to be site checked. Ensure that every item can be admitted to its allotted position and
installed in such a way, together with all other services, that it can be replaced with similar equipment
at some future date.
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3.2

3.3

4,
4.1

4.2

4.3

4.4
4.5

4.6

5.
5.1

52

53

Demonstrate, if requested by the Contract Administrator, that plant and equipment can be removed
for replacement or maintenance purposes, and subsequently re-install it using the same materials,
except that jointing materials (eg gaskets) must be renewed. If the installation arrangements preclude
equipment removal, modify the arrangement accordingly. Equipment that cannot be readily
maintained in position is not acceptable, unless specifically agreed in a particular case, in writing by
the Contract Administrator, that maintenance after removal is acceptable. Interpret the absence of a
response by the Contract Administrator on this matter as non-acceptance, should the decision
become critical for programming purposes.

Review the provision of builder's work shown in the tender documents and highlight any additional
requirements needed to ensure that access for plant installation and subsequent removal is adequate,
and do so to suit the construction programme.

Ease of maintenance.

In selecting equipment and preparing Installation Drawings, consider access for maintenance and
removal of equipment at all times. Ensure that there is adequate space provided for maintenance and
to allow all serviceable components to be replaced without disturbance to the surrounding
installations.

Include, whether or not specifically indicated in the specification, on the drawings or in the equipment
schedules, all component parts and other items necessary to facilitate proper maintenance of plant
and equipment, including, but not limited to, the following: cleaning and access ports on pressure
vessels and heat exchangers; easy access to oiling and greasing points; low level drain plugs and / or
cocks in all vessels, plant and/or pipework containing fluids or gases.

Ensure that all pipework in ducts and ceiling voids is fully accessible for repair, replacement and
routine servicing and includes flanged and valved sections to permit easy removal of all pipework.
Ensure all conduit, trunking and pipework etc for future use is installed with draw-wires to allow the
installation of additional circuits without the removal of fixed sections of walls, ceilings etc.

Where pipes cross access routes at low level install purpose-made step-overs to provide safe access.

Ensure that ease of subsequent removal is achieved for all electric motors, thermostats, heat
exchanger batteries, and of any other item to which it may be reasonably anticipated that
maintenance would be required.

Select similar items of apparatus and equipment made and provided by the same manufacturer where
practicable such that corresponding parts of all apparatus and equipment are interchangeable, to
reduce the need for different attention and spares.

Co-operation with other trades.

Through and as directed by the Main Contractor, co-operate with and provide information to other
trades.

Take particular care to co-operate with other trades in setting out the Works where buried
underground or installed in common ducts, subways, services shafts, trenches, ceiling voids, floor
voids or any such areas that are to accommodate several building engineering systems.

Inspect each area of the site in good time to ensure it is in a suitable state, before commencing work
in it, and also to ensure that any previous work carried out by others does not affect the quality of
any work to be carried out.

End of section A32
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A33 Quality standards / control.

1. Equipment and plant performance guarantees. 2
2. Operational life. 2
3. Technical method statements. 2
4. Samples. 3
5. Suitability of materials. 4
6. Deleterious materials. 5
6.3 Prohibited Materials List. 5
7. Materials and workmanship. 6
7.12 Positioning and mounting heights 7
7.12.1  General 7
7.12.2  Positioning 7
7.12.3  Mounting heights in walls 8
8. Date-dependent functionality. 11
9. Pressure Equipment and Pressure System Safety Regulations. 11
10. Information security. 12
10.1 General. 12
10.2 Design and construction. 12
10.3 System configuration. 12
10.4 System hardening. 12
End of section A33 13



ITS & COMPUTER SCIENCE PROJECT - AOO PRELIMINARIES - REV.TO1. A33-2
EDDIE NEWCOMBE BUILDING
UNIVERSITY OF MANCHESTER

1.1

1.2

1.3

2.
2.1

3.
3.1

Equipment and plant performance guarantees.

Where equipment and plant performance data and duties are identified in the specification, thoroughly
check that the equipment offered by the manufacturer complies in every respect with the detailed
materials and performance specification given. Obtain and submit for comment written confirmation
from the selected manufacturer:

1. that all aspects of the stated specification are achieved, and

2. of whether or not the equipment is included in the UK Government’s ‘Energy Technology
Approved Products List’ under the Government’s Climate Change package of measures, and

3. of whether or not the equipment is included in the UK Government's ‘Water Technology List’,
which encourages sustainable water use, and

4. that the equipment is ‘CE’ marked or that it does not legally require a ‘CE’ mark.

More than one clause of this specification may cover the total performance of the equipment.
Therefore, ensure that suppliers obtain, or have seen, all relevant sections of the specification and all
relevant drawings prior to giving the written guarantee of performance.

All of the equipment described in the tender documents (including specification, schedules and
drawings requires a performance guarantee. Prepare a schedule of guarantees, including every such
item, detailing (a) manufacturer (b) equipment and (c) date of guarantee.

Operational life.

Select equipment and carry out all installation work such that the operational life of each part of the
installation achieves the economic life expectancy factors contained in the edition of CIBSE Guide M -
Maintenance engineering and management current at the time of tender.

Technical method statements.

In advance of any Works being carried out on site, submit for comment by the Contract Administrator
a technical method statement for the following aspects of the installation:

1. TQ (technical query) procedures

2. quality control and samples procedure

3. the minimisation and management of waste materials

4. Installation Drawings production

5. temporary works

6. disconnection and amendment or removal of existing systems
7. connection to existing building engineering systems

8. maintaining operation of existing building engineering systems
9. ductwork installation

10. ductwork cleaning

11. ductwork pressure testing

12. pipework installation

13. pipework flushing, cleaning and pressure testing

14. painting, thermal insulation and cladding
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4.2

4.3

4.4

4.5

15. fire protection installation

16. cabling and busbar installation

17. automatic control system installation

18. plant room installation

19. ceiling void installation

20. commissioning and testing

21. production of operating and maintenance instruction manuals
22. production of record drawings

23. all other method statements called for under the project Health and Safety plan, or otherwise
required to satisfy Health and Safety criteria

Samples.

Provide samples of all items that may be viewed in or on the building, within the normally occupied
space or on the exterior. Submit all samples and ensure comments are received and acted upon prior
to confirming orders for supply. Any products not conforming to the approved range of samples will
be rejected.

Make the samples available at the Contract Administrator’s office, or at another location agreed with
the Contract Administrator. The Contract Administrator will undertake to comment on samples within
the time period identified in the schedule of timings in section B2.

Ensure all samples are an accurate representation of the finished product. Where a range of colour,
grain, texture, etc, may be anticipated in a finished product, provide sufficient examples to indicate the
range of finishes. Label each sample to indicate which item(s) it relates to, which area(s) of the building
the item(s) occurs in and the specification clause(s) or drawing(s) that refer to it.

Adequately protect all samples. Remove / dispose of samples only when instructed. Do not use
samples in the final installation unless agreed with the Contract Administrator. Interpret the absence of
a response by the Contract Administrator on this matter as non-agreement, if the decision becomes
critical for programming purposes.

Provide samples including but not limited to, the following:
1. grilles, diffusers and external louvres

radiators and convectors

thermal and acoustic insulation

room-mounted control sensors

dado / skirting trunking

floor outlet boxes

wiring accessories

luminaires

W ® N kLN

room-mounted security / communication equipment

[EEN
O

. loudspeakers and sounders

[EEN
[ERN

. surveillance (“CCTV”) cameras

[EEN
N

. fire and smoke detectors

[ERN
w

. fire alarm equipment
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5.
5.1

52

53

54

14. security system equipment
15. all labelling, signage and notices
16. pro-forma testing and commissioning data sheets

17. typical record drawings and schematics

Suitability of materials.

Supply materials and components to suit the climatic conditions and other conditions of use to which
the materials and components will be exposed during the installation process and after it is completed,
and to withstand any test specified herein or in any document referred to herein.

Use materials and products that are:
1. new unless specified otherwise.

2. suitable for the services and conditions of use normally expected to apply after the installation
is complete.

able to withstand the testing and commissioning conditions specified.
4. free from animal hair; unable to initiate mould growth, support vermin, or support bacterial life.

free from the use of CFCs at any stage of manufacture, installation or subsequent operation
except where specified.

resistant to corrosion, oxidation, distortion, rot, etc.
resistant to attack from insects, animals and birds.

free from objectionable odours at the maximum or normal working conditions of operation.

0 ® N o

prevented from suffering deterioration at the maximum or normal working conditions of
operation.

10. capable of being applied to a base surface without causing damage or deterioration of the
base.

11. not a fire hazard and that do not produce dense or toxic fumes when subjected to excessive
heat, such as fire.

12. approved under the Water Regulations Advisory Scheme, as applicable.

13. not in themselves deleterious nor can become deleterious when properly maintained and used
in the intended circumstances of the building(s) of this project. Refer to clause 6.

Confirm with each manufacturer that each component or item of equipment proposed to be installed is
not foreseeably identified for withdrawal from either manufacture or continuing manufacturer support
for a period of fifteen years. Do not use any equipment or components identified as end-of-line or
otherwise not expected to have manufacturer continuing support or spares availability. Include within
the technical submission a declaration of intent from the manufacturer, confirming the continuance of
manufacture and manufacturer support for each component or item of equipment.

Whenever possible ensure products are manufactured and / or stocked:
1. under the BSI Kitemark Scheme, and/or
2. under the BSI Safety Mark Scheme, and/or
3. by firms of Assessed Capability to ISO 9001, and/or
4. by Stockists of Assessed Capability of ISO 9001.
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6.
6.1

6.2

6.3
6.4

Deleterious materials.

Do not use any materials and / or procedures deleterious to health or safety in the Works. Comply
with all requirements in relation to deleterious or prohibited materials in the main contract, in addition
to the below.

[For the purposes of this clause "deleterious material or product" means “a material or product that is
generally accepted, or generally suspected in the construction industry at the time of tender as:

1. posing a threat to the health or safety of any person occupying or working in or being near any
building(s) of this project, or

2. posing a threat to the structural stability, or performance, or physical integrity of any building(s)
of this project or any part or component or system thereof, or

3. having the effect of reducing the normal life expectancy of any building(s) of this project or any
part or component or system thereof, or

4. not being in accordance with any relevant British Standard, Code of Practice, good building
practice or any applicable Agrément Certificate.”]

Prohibited Materials List.

The following materials or procedures should not be used in the installation:

1. asbestos or asbestos-containing product, as defined in the United Kingdom’s ‘The Control of
Asbestos Regulations 2006’ or any statutory modification or re-enactment thereof

2. lead where the metal or its corrosive products may be directly ingested, inhaled or
absorbed. Applications of lead such as roofing, flashings, rainwater goods and copper alloy
fittings containing lead that are specifically required are acceptable, until equal or better
alternatives are available.

lead-based paints and primer

4. urea formaldehyde foam or materials that may release formaldehyde beyond British Standard
limits

5. pitch polymer DPC

6. materials that generally comprise mineral fibres, either man-made or naturally occurring, that
have a diameter of 3 microns or less and a length of 200 microns or less, or which contain any
fibres not sealed, encapsulated, or otherwise stabilised to ensure that fibre migration is
prevented. Test evidence must be available and produced confirming that the materials fulfil
the requirements of European Directive 97/69/EC and the approved supply list of current HSE
CHIP regulations and consequently are not classified as a possible human carcinogen.

7. chlorofluorocarbons (CFCs) or hydrochlorofluorocarbons (HCFCs) or any goods and / or
materials containing the same (eg materials in which CFCs, HCFCs or hydrofluoroalkanes
(HFASs) have been used as blowing agents)

8. any species of hardwood from the tropical rainforests, unless it is obtained from sustainable
sources

9. polychlorinated biphenyls (PCBs), polychlorinated terphenyls (PCTs) or any goods and /or
materials containing the same

10. chrysotile amosite crocodilite
11. Cemfil
12. spray-applied fire protection / insulation of any kind

13. vermiculite-containing fibrous dust
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7.
7.1

7.2

7.3

7.4

7.5

14. polyurethane foam and polyisocyanurate foam (where these fail to meet LPCB - LPS 1181)

15. PTFE fabrics, except where the use of PTFE is as a jointing tape in plumbing applications and
on specialist applications such as valve seats, bearing material or sealing rings in pre-
manufactured items of plant and equipment

16. lindane - wood treatment / insecticidal spray

17. pentachlorophenol (PCP) or timber treated with pentachlorophenol - biocide / wood
preservative

18. tributyltin (TBT)

19. CCA (chromated copper arsenate) preservatives where there is a likelihood of continuous skin
contact, or for any domestic / residential situations. Refer to EC directive 2003/02/EC.

20. materials generally accepted within the construction industry as:

i. being deleterious in themselves, or in the particular situation or in combination with other
materials known to be used, or

ii. known to become deleterious with the passage of time, or

iii. being damaged by or causing damage to the structure in which they are to be incorporated
or to which they are affixed, or

iv. posing a hazard to health and safety, or

v. posing a threat to the structural stability or performance or the physical integrity of the
Works of any part or component.

21. materials having the effect of significantly reducing the normal life expectancy of the Works or
part thereof.

Materials and workmanship.

Use the best materials and workmanship of their respective kinds in accordance with the specification.
Ensure that all materials (unless otherwise stated) conform to the statutory requirements detailed
herein. References to recognised standards of materials and workmanship, ie British Regulations,
Standards, Codes of Practice, BRE Recommendations, DIN Standard, ISO Standards, etc, relevant to
the design, installation or performance of the Works, represent the minimum standard to be complied
with. Transport, unload, stack, store, and fix / install / apply all materials in full accordance with
manufacturer’s instructions, including all safety precautions and any ancillary or associated components
(eg warning label, electromagnetic screen, electrical isolator, fuse, pressure relief valve, isolating valve,
strainer, air vent, drain valve) that such installation instructions require or recommend.

Where materials and components are not specifically described, use the best of their kind and, if
required, submit samples or drawings of such materials or components to the Contract Administrator
for comment.

Use competent and experienced operatives, appropriate to the work to be carried out. Ensure that
standards of workmanship are supervised by a competent person. Ensure that an inspection of the
installation is carried out by a competent person prior to offering it to the Contract Administrator for
inspection.

Make available for inspection by the Contract Administrator when required copies of orders to
suppliers.

Immediately remove and replace all materials considered by the Contract Administrator to be unsound,
faulty or installed imperfectly or not in accordance with the specification, at no additional cost. Failure
to act within a reasonable period of notice will empower the Contract Administrator to employ other
persons for this purpose and to pay the same out of any monies that may be or become due to you.
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7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.121
7.12.1.1

7.12.2
7.12.2.1
7.12.2.2

7.12.2.3

7.12.2.4

7.12.2.5

7.12.2.6

7.12.2.7

The Contract Administrator may, at all reasonable times, inspect any drawings or inspect, examine and
test the material and workmanship of any plant (or portion thereof) contracted for at the premises of
the manufacturer or Installer.

Provide all equipment and materials by manufacturers who have available maintenance and servicing
capability covering the project’s geographical location.

Include adequate provision in the design and construction for appropriate fire barriers, building
expansion joints and steelwork supports and fixings, as required and where detailed in the
specifications and the architectural drawings provided or referred to in the tender documents. Make
allowance for building movement in the installation of the engineering systems.

Pack all equipment carefully for transport so that it is protected against all climatic conditions. Take
adequate precautions to prevent mechanical damage to any equipment during transit.

Within one month of appointment provide to the Main Contractor details of the dimensions and
weight of all heavy and large items to be brought to the site and the dimensions and wheel loadings of
the vehicles to be used in their transport.

For all the equipment supplied under this contract, level and adjust it on its foundations prior to
grouting. Provide all shimming and packing required for adjustments. All necessary adjustment for
foundation levels, and all bedding and grouting of plant on foundations, and cementing into walls and
floors will be carried out by others. Ensure that such work is adequately and properly carried out and
that the above levels and adjustments made are not thereby disturbed.

Positioning and mounting heights
General

Comply with the positions and heights given here, and Approved Document M, unless otherwise
agreed in writing with the Contract Administrator. Prior to installation of any sockets, switches,
controls, etc, agree the positions with the building control authority responsible for the project.

Positioning
Comply with the requirements of specification sections A11 and A13.

Check and confirm all measurements and work to the larger scale, formally issued, detail plans in the

possession of the clerk of works or main contractor to verify the positional dimensions of accessories
and associated electrical equipment. Do this before commencing work. In the absence of large-scale

drawings being available, agree all positions with the Architect.

Do not scale dimensions from the drawings as the symbols representing electrical accessories and
equipment on drawings are not drawn to scale.

Install wall mounted socket outlets, switches, telephone outlets, TV outlets and control items (eg
adjustable thermostats) with their nearest edge at least 350 mm horizontally from room ‘internal angle’
corners.

Position at least one outlet above kitchen work surfaces at the return end (work surface end abuts
wall) where the work surface does not have wheelchair manoeuvring space beneath. Position the
outlet with its centre no more than 150 mm horizontally from the front edge of the work surface, and
no more than 100 mm above the work surface.

Install door entry phones, card readers and manual controls for powered door systems within 200 mm
horizontally of the associated door frame, except that, where the door opens towards the user, set-
back such items 1400 mm horizontally from the swinging stile (leading edge) of the door (so that
wheelchair users do not have to move to avoid contact with the door as it opens.)

Install lighting pull cords at 150 mm maximum horizontally, from the door frame of the swinging stile
(leading edge) of the associated door and as close to the wall as possible.
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7.12.3
7.12.3.1

7.12.3.2

7.12.3.3

7.12.3.4

7.12.3.5

7.12.3.6

7.12.3.7

7.12.3.8

7.12.3.9

Mounting heights in walls

Locate and mount all switches, outlets and controls as shown on architectural setting out drawings, if
available, and to satisfy Building Regulations Approved Document M and BS 7671. In the absence of
large-scale drawings being available, all positions are to be agreed with the Contract Administrator.

Select mounting heights for landing push buttons, keypads and ‘indicator arrows’ associated with lifts,
and for emergency stop buttons associated with escalators and conveyers, to satisfy relevant
standards, codes and manufacturer’s recommendations.

In car parks and garages mount all socket-outlets at 1.2 m above floor level to avoid mechanical impact
from the movement of motor vehicles. Confirm with building control and other relevant authorities
that mounting of socket-outlets in this manner is acceptable.

Comply with the London District Surveyors Association Fire Safety Guide No 1 Fire Safety in Section
20 Buildings, section 3.07: Car parks, that requires:

1. Electrical apparatus (including luminaires) if installed below the general car park floor level, or
in other similarly hazardous positions, should be of a type suitable for use in potentially
explosive atmospheres (apparatus Group 11A) Zone 1 areas in accordance with BS 5345.

2. Electrical apparatus (including luminaires) if installed at floor level or within 1.2m above floor
level should be of a type suitable for use in potentially explosive atmospheres (apparatus
Group 11A) Zone 2 areas in accordance with BS 5345.

3. All electrical apparatus in the car park shall be suitably protected from mechanical damage.

4. Any electrical equipment installed within the air stream of a mechanical extract ventilation
system should be of a type suitable for use in potentially explosive atmospheres (apparatus
Group 11A) Zone 1 areas in accordance with BS 5345.

Mount all items of the same category and within the same room, at the same height unless otherwise
agreed with the Contract Administrator.

Mount all accessories at the heights Above Finished Floor Level (AFFL) given in this clause unless
otherwise detailed in the ‘engineering systems’ sections of this specification or otherwise stated.

Apply the heights given in this clause to the accessory and not to the conduit box to which it is fitted.

Ensure that the bottom edge of the accessory is no lower than the lowest AFFL in the range, and the
top edge of the accessory is no higher than the highest AFFL in the range, unless stated otherwise.
Apply them but make due allowance for coordinating with any building feature, eg wall tiling.

Do not mount accessories within 50 mm of the upper edge of tiling. Do not mount accessories within
100 mm of the underside of a worktop.

7.12.3.10Table 1 Mounting heights

CATEGORY OF ITEM/
UNICLASS ACCESSORY mm AFFL NOTES

Utility meters 1200 - 1400
Low-voltage Dependant on size of the
distribution systems | Distribution boards 400 - 1800 distribution board with
(Ss_70_30_45 45) meters

Consumer units (non-domestic) | 750 - 1200 As BS 8300
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Approved Document M
recommends that switches
sockets and other equipment
should be located between
450 mm and 1200 mm from
Consumer units mounting finished floor level. Approved
height from FFL to switches (in  |1350 - 1450 | Document P suggests one
dwellings) way to comply is by
mounting the consumer unit
so that the switches are
between 1350 mm and
1450 mm from the finished
floor level.
General lighting
systems Lighting switches 900 - 1200 And level with door handles
(Ss_70_80_33)
Lighting pull cords 900 - 1100 To lower end of cord
Access for those with reduced | 450 1500 | Serving habitable rooms
reach
Small power .
(Ss_70_30_80)
Switches for permanently wired . .
appliances (eg fused connection |400 - 1200 ngher f needgd for
i particular appliances
units)
Socket outlets, switched socket To centre above work
outlets and switches for 100 - 200 surfaces in kitchens and
permanently wired appliances laboratories
Isolators, push buﬁtons, starters, 750 - 1200
cooker control units
Cooker connection units 450 - 750
Shaver §ocket outlets, hot air 800 - 1000 To bottom edge
hand driers
Flex-outlets To suit the circumstances
Powered window controls 800 - 1000
General lighting
systems - . . .
L. Safety signs (emergency exit B To bottom edge or as risk
emergency lighting signs) 2000 = 2500 assessed under BS 5266
systems
(Ss_70_80_33)
Telecommunication . -
s systems ‘Dﬁg;beill pushes, door entry 400 - 1200 E;ei?rli!neiin accessibility
(5s.75.10 21 88) | P .




ITS & COMPUTER SCIENCE PROJECT -

EDDIE NEWCOMBE BUILDING
UNIVERSITY OF MANCHESTER

AOO PRELIMINARIES - REV.TO1.

A33-10

Telephone outlets (non-

(Ss_75_70_54_10)

occupants adjust

domestic) 400 - 1200
Nurse call systems
(Ss_75.50_11_57)
& Emergency assistance alarm
gency 100 To lower red bangle
pull cord
Emergency
assistance call
systems
(Ss_75_50_11_25)
800 - 1000 To upper red bangle
Emergency assistance alarm 800 - 1000 To bottom edge
reset button
Radio and television
distribution systems | TV outlets (non-domestic) 400 - 1200
(Ss_75_.10_70)
Clock systems
(Ss. 75 10 68 13) Clocks 2500
Access control/ I\/;zijr;uaarl]gor;(‘;reorise(llqrqwglrui?f push Reset back 1400 mm from
systems b greer gency 750 - 1400 leading edge of door when
break glass units) for powered
(Ss_75 40 02) fully open
door systems
Swipe card readers 950 - 1000 To centre of reader
Fire and smoke
detection and alarm Fire alarm manual call points 900 - 1200 And level with door handles *
systems
(Ss_75_50_28)
Alarm sounders 2500 To centre
Visual alarms 2100 Minimum
Building monitoring Room thermostats and
and management - To top of thermostat or
humidistats that room 1400 o
systems humidistat

Room thermostats, temperature
and humidity sensors that are
not adjustable by room
occupants

At height recommended by
manufacturer, approximately
1200 -1800 mm (with
default height of 1800 mm)
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Electric passenger 900 -
and good's- 1100 mm
passenger lift . i . from the FFL | As Approved Document M,
systems Lift controls (non-domestic) and 500 mm Volume 2, 3.34.g
(Ss_80_50_60_26) from any
return wall
Hydraulic passenger 900
and good's- -
passenger Iift Lift controls in dwellings iggomn%r?g;s Czlﬁpmperiveldﬁicument M,
systems sbebd
(Ss_80 50 60 39) the front wall

NOTE * Where fire alarm manual call points are mounted at lower than 1200 mm record this as a variation from

8.
8.1

8.2

8.3

8.4

9.
9.1

9.2

the BS 5839 requirement of 1400 mm, (a variation of less than 300 mm need not be recorded as a
variation), in the ‘Design Certificate’ and have it approved by the controlling fire authority.

Date-dependent functionality.

For all items of equipment supplied under this contract that have date logic embedded in the control
devices, date display devices or computer software that they contain, obtain from the manufacturer of
the equipment a written statement that neither the performance nor the functionality of the
equipment will be adversely affected by dates prior to, during and after the year 2000.

Where the control devices, date display devices or computer software of such equipment is required
to interoperate or interact with other items of equipment or systems (including building management
systems, programmable logic controllers) or computer software (including asset registration,
maintenance scheduling, electronic operating and maintenance instruction manuals), obtain from the
manufacturer of the equipment a written statement of the range of dates (eg “from 1st January 1950
to 31st December 2100 inclusive”) over which the equipment will operate without either its
performance or its functionality being adversely affected.

For each such item of equipment submit such written manufacturer’s statements to the manufacturer
of the equipment or system or computer software with which it must interoperate or interact, and
obtain written confirmation therefrom, prior to placing the order for that equipment, that the said
equipment or system or computer software and the item of equipment, have compatible date-
dependent functionality.

To avoid ambiguity in all communications about this clause, use the edition current at the time, of BS
EN 28601 Specification for representation of dates and times in information interchange regarding the
expression of dates, including calendar dates, ordinal dates, week numbers and times in numeric form,
including a combination of alphabetic and graphic characters.

Pressure Equipment and Pressure System Safety Regulations.

Ensure that all pressure equipment, including but not limited to vessels, piping, safety accessories and
pressure accessories, and assemblies, with a maximum allowable pressure greater than 0.5 bar comply
with the Pressure Equipment Regulations. “Assemblies” means several pieces of pressure equipment
assembled to form an integrated, functional whole.

As a minimum, mark pressure equipment with:
1. unique identification of the manufacturer

2. unique identification of the model and serial number
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3. the year of manufacture

4. maximum / minimum allowable pressure limits

5. UKCA/UKNI/CE Mark
9.3 Provide a declaration of conformity for all pressure equipment.
9.4 Ensure that pressure equipment is:

1. designed for adequate strength taking into account internal / external pressure, ambient and
operational temperatures, static pressure and mass of contents in operating and test
conditions, corrosion and erosion, fatigue, etc.

2. provided with means to ensure safe handling and operation, examination, draining and venting.
provided with protection against exceeding the allowable limits of pressure.

4. where necessary, designed and fitted with suitable accessories to meet damage limitation
requirements in the event of external fire.

9.5 Ensure all components or sub-assemblies in their finished assembly are used within their safe operating
range and correctly installed and tested. Ensure that adequate instructions are provided by the
manufacturer for the safe installation, testing and operation.

9.6 Where a system requires a ‘Written Scheme of Examination’ under the Pressure System Safety
Regulations, have it prepared by an authorised competent person accredited by UKAS and incorporate
it in the operating and maintenance instruction manual.

10. Information security.

10.1 General.

10.1.1  Provide network security system(s) to protect from potential information security and cybersecurity
risks including, intrusion, remote access, viruses, spy-ware and malware. Put in place, and into use,
effective protection and homogenous policies for infrastructure, servers, workstations, controllers,
network connected equipment, internet connected systems/devices, WiFi devices, IOT devices and
mobile devices supplied under the contract. Include in the operating and maintenance instruction
manuals details of the requirement for ongoing management of network and cyber security by the
Employer. Where relevant and applicable, apply the requirements of ISO/IEC 27000 Series of
Standards relating to “Information Technology - Security Techniques”.

10.2 Design and construction.

10.2.1  Comply with policies and procedures as required by the contract to protect confidentiality, integrity
and availability of information and systems performance.

10.3 System configuration.

10.3.1  Comply with policies and procedures as required by the contract to protect confidentiality, integrity
and availability of information and systems performance.

10.3.2  Provide input to the technical and operational security risk assessment process, led by the Employer’s
network contractor.
10.4 System hardening.

10.4.1  Take measures to configure systems and comply with procedures as required by the Employer to
protect confidentiality, integrity, systems performance and availability of information. As a minimum
and as applicable to the subcontract works:
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- Implement manufacturer recommendations, overriding such recommendations with the
Employer’s more secure guidelines where available.

- Provide an initial inventory of all assets within the environment on handover, ensuring continual
inventorying of authorised and unauthorised devices and software, in accordance with the
Employer’s policies and procedures where available.

- Remove all default accounts and passwords from all devices, creating new accounts,
implementing secure identity and access management (IDAM) controls and procedures, in
accordance with Employer’s policies and procedures where available.

- Ensure all software is up-to-date with proper patch management procedures in place and
applied, including throughout the service period, in accordance with the Employer’s policies and
procedures where available.

- Ensure full disk encryption is enabled and enforced across all devices in accordance with the
Employer’s policies and procedures where available.

- Ensure secure configurations for all devices are implemented, disabling all unnecessary services,
functions and/or daemons prior to go live, in accordance with the Employer’s policies and
procedures where available.

- Ensure continual vulnerability assessments and penetration tests are completed with at least one
(1) vulnerability assessment and one (1) penetration test completed prior to handover, in
accordance with the Employer’s policies and procedures where available.

- Ensure frequent system back-ups are completed, retained for a defined period of time in line
with industry guidelines and/or regulatory controls, in accordance with the Employer’s policies
and procedures where available.

- Ensure all service technicians are trained, and certified where applicable, to ensure compliance
with established policies and notification of potential information security incidents, in
accordance with the Employer’s policies and procedures where available.

- Ensure all other Employer’s policies and procedures are enforced.

- Ensure full compliance with any other regulatory framework and/or standard as required and
defined within project contracts.

End of section A33
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A34 Security / safety / protection.

A34-1

1. Protection of equipment. 2
1.1 Protection of Works. 2
1.2 Identification. 2
1.3 Rotating Plant. 2
1.34 Machine Guards 2
2. Existing systems. 3
End of section A34 3
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1.1
1.1.1

1.12

1.1.3
1.14

1.1.5
1.1.6

1.1.7

1.1.8

1.1.9
1.1.10

1.1.11
1.1.12

1.1.13

1.2
121

1.3
131

1.32

1.33

134

Protection of equipment.

Protection of Works.

Protect throughout erection and after installation, vulnerable or delicate materials or finishes, with
hardboard covers or heavy duty polythene sheet.

Protect the surface finish of all items from damage and paint splashes. Install items such as grilles,
diffusers, luminaires, switches, accessories etc, as near to completion as practicable.

Install filter media no earlier than when the plant items concerned are being commissioned and tested.

Cover all plant items with polythene sheeting (or plywood if more appropriate) except when being
worked upon.

Cap all open ends of pipes, ducts, conduits and trunking etc, except when being worked upon.

Leave plant and equipment in a ready-to-paint condition where specified as part of the Works, or where
they are to be painted by others.

Properly clean and paint with corrosion-resistant paint at works, and again immediately after installation
or after the removal of temporary protection, all those parts that are liable to corrosion.

When final finishes are applied at the manufacturer’s works, ensure adequate protection is provided up
until the point of installation. Inspect on delivery and do not accept anything that is damaged.

Replace material, plant or equipment where deterioration has occurred prior to handover.

At Practical Completion, remove all protective measures (including removal from site) and clean down and
prepare the Works for hand over.

Ensure all materials used for protection are recyclable.

Do not remove protection to the work of others without an instruction, and subsequently replace
protection so removed, where required.

Provide proposals for providing protective measures as part of the tender return.

Identification.

Where appropriate, ensure that materials, plant and equipment bear the brand name, serial / batch
number and any other data required to identify their nature in relation to the Works.

Rotating Plant.

Immediately prior to Practical Completion adjust, ease and lubricate moving parts as necessary to ensure
easy and efficient operation.

Ensure that whenever, to avoid damage or deterioration, it is necessary to operate at regular intervals
motive plant items delivered and/or installed, the necessary temporary electricity and/or fuel supplies are
provided.

Ensure that rotating plant is hand-turned periodically throughout periods when such temporary supplies
are not available.

Machine Guards
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1.34.1

2.2

2.3

2.4

Properly protect every rotating, reciprocating or moving part of compressors, pumps, fans and other
machines supplied, using the machine manufacturer's standard or purpose-made machine guards to
comply with the Factories Act. Ensure that all machine guards are manufactured from solid sheet metal
or wire mesh or iron frame, all galvanised after manufacture, and have hinges and / or removable sections
to allow for maintenance and tachometer readings.

Existing systems.

Where existing building engineering systems are retained redundant, make them safe by all necessary
means including, as applicable, their disconnection, termination, isolation, draining down and labelling, so
that it is impossible for any person to unwittingly expose themselves to electrical shock, fluid leaks, or
exposed hot surfaces.

Where existing systems, or parts of existing systems are to be removed, take all reasonable measures to
establish what materials are present within such systems and make all necessary allowances for removal
and disposal in accordance with relevant legislation, including measures to ensure the safety of operatives
undertaking the Works.

Do not commence work that requires interruption or interference with the operation of any existing
services or buildings without prior written permission of the Contract Administrator. Give at least seven
days’ notice to the Contract Administrator of the intention to proceed with such Works.

Allow for carrying out outside of normal working hours any work on existing systems that would cause
disruption or loss of services to occupants.

End of section A34
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A37 Operation/ maintenance of the finished installations.

1. Record documents. 2
1.9 CAD record drawings. 2
2. Operating and maintenance instruction manuals. 3
2.1 General. 3
214 Scope 4
215 Definitions 4
2.1.6 Writing style and use of English 4
217 Graphics and illustrations 4
2.1.8 Indexing and cross-referencing 4
2.1.9 Errors in the documentation 5
2.1.10  Collection of information 5
2.1.11  Reader ability 5
2.1.12  Copyright 5
2.2 Manual presentation. 5
2.3 Contents. 6
2.4 Specialist author. 7
2.5 Standards. 7
3. Building log-book. 7
3.2 Non-residential buildings. 7
4. Production of CAD record drawings and operating and maintenance manuals. 8
5. Provision of schedule of spares and special tools. 8
6. Software licences. 8
7. Patent rights. 8
8. Remote communication with plant and equipment. 9

End of section A37 9
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1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9
1.91

1.9.2

1.9.3

1.94

1.95

1.9.6

Record documents.

Ensure that the record documents make it possible to comprehend the extent and purpose of the
Works and the method of operation thereof.

Ensure that the record documents set out the extent to which maintenance and servicing is required
and how, in detail, it should be executed.

Ensure that the record documents provide sufficient, readily accessible and proper information to
enable spares and replacements to be ordered.

Correlate record documents so that the terminology and the references used are consistent with those
used in the physical identification of the component parts of the installations.

Note that in the event of non-compliance with this clause, the Contract Administrator reserves the
right to have the Record Drawings prepared by others and to deduct the cost of preparation from
monies otherwise due. The sum deducted will be the actual cost and may be greater than any sum
declared in the schedule of rates or prior quotations.

Issue operating and maintenance instruction manuals and record drawings of the final as-built layouts
in draft form for comment, to allow checking for accuracy. Refer to the schedule of timings in section
B2. Revise as necessary the complete set of draft operating and maintenance instruction manuals and
record drawings to incorporate testing and commissioning data where applicable, and hand over the
final set(s) of operating and maintenance instruction manuals and record drawings in accordance with
the main contract preliminaries.

Issue at a time in accordance with the main contract preliminaries, the complete agreed package of
operating and maintenance instruction manuals and Record Drawings in electronic form, via a medium,
and, if applicable, providing the number of copies agreed with the Contract Administrator.

Issue the final version of the O&M instruction manual and Record Drawings to the Principal Contractor
for insertion into the Health & Safety File in accordance with the Principal Contractor’s programme.

CAD record drawings.

Provide Record Drawings of the complete installation on completion or completion of section as
defined in the main contract preliminaries.

Produce all Record Drawings upon common building outlines and structural details agreed by the
Contract Administrator.

Produce all Record Drawings using AutoCAD (latest release). Provide every drawing in DWG, DXF and
PDF format.

Provide the information contained upon the final versions of Record Drawings such that independent
'layers' are created with selected categories of information on each layer. Agree the content of each
‘layer’ with the Contract Administrator prior to creation of the CAD drawing files.

Produce Record Drawings to comply with the definitions in BSRIA’s Building Applications Guide BG 6
A Design Framework for Building Services, Appendix C.

Include the following information on the Record Drawings:

1. location, including level if buried, of utility service connections, including those provided by the
appropriate authority, indicating points of origin and termination, size and material of service,
emergency shut-off isolation locations, pressure and/or other relevant information

2. schematic drawings of each system indicating principal items of plant, equipment, zoning,
means of isolation etc in sufficient detail to make it possible to comprehend the system
operation and the interconnections between various systems

3. details of the principles of application of automatic controls and instrumentation
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1.10

1.11

2.

2.1
211

212

10.

diagrammatic dimensioned plans and sections of each system or service showing sizes and
locations of all ancillaries, plant, equipment controls, test points, and means of isolation etc
including any items forming an integral part of the engineering systems provided by others
(such as plenum ceilings, builder’s work shafts, chimneys etc)

identification of all terminals/cables etc by size/type and duty/rating as recorded from the
commissioning results

detailed wiring drawings / diagrams / schedules for all systems, including controls, showing
origin, route, cable / conduit size, type, number of conductors, length, termination size and
identification, and measured conductor and earth continuity resistance of each circuit. Ensure
routes indicate whether cable / conduit is surface-mounted, concealed in wall chase, in floor
screed, cast in-situ, above false ceiling etc

details of co-ordination of wiring and connections with cable core identification, notation of
fire alarm, security, control and instrumentation and similar systems provided as part of the
Works

details to show inter-connections between the Works and equipment or systems provided by
others to which wiring and connections are carried out as part of the Works

location and identity of each room or space housing plant, machinery or apparatus

dimensioned plans and sections of plant rooms, service subways, trenches, ducts and other
congested areas where in the opinion of the Contract Administrator smaller scale drawings
cannot provide an adequate record. Indicate the location, identity, size and details of each
piece of apparatus.

Ensure that the Record Drawings conform to the following standards:

1.

2.
3.
4.

all hard copy Record Drawings on best quality paper, with CAD files provided on a USB flash
drive or USB hard drive.

all titles, headings, etc have a height not less than 5mm
all other lettering upper case in a height of not less than 3mm

all non-essential setting-out dimensions from installation drawings removed

Show the following information on every Record Drawing:

1.

2
3.
4.
5

Employer's name

name of contract and, where appropriate, the zone or floor designation
description of drawing, its number and scale

name and address of originator

your confirmation that the completed Record Drawing is a true record

Operating and maintenance instruction manuals.

General.

Note: some of the following is reproduced from BSRIA BG 79/2020 Handover Information and O&M
Manuals.

This section of the specification details the type and content of the O&M manual required, to provide
for the safe and efficient operation and maintenance of engineering services, including as-fitted and
other drawings.
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2.1.3 Issue of operating and maintenance instruction manuals is a pre-requisite of Practical Completion of
the Works and the Practical Completion certificate will not be issued until the Contract Administrator is
satisfied that the manuals have been produced in accordance with this specification.

214 Scope

2.1.4.1 Submit to the Contract Administrator with the draft version of the operating and maintenance
instruction manual, written confirmation from the manufacturer of every major plant item, a list of
documents that the manufacturer considers should be held on site for the proper operation and
maintenance of the plant supplied. The Contract Administrator will use these written confirmations
when determining whether or not the operating and maintenance instruction manual is complete.

215 Definitions

2.1.5.1 Refer to BS 5643 for guidance on defining terms in the technical documentation. In addition to the
terms defined in that standard, and those in section A10 of this specification, the following definitions
of terms will apply:

- Equipment: Any engineering plant, machine or component

- System: A basic concept of equipment or appliances, connected, associated, or independent so as
to form a complex unity

- Installation: A specific system placed in position and set up for use

- Specialist author: The person or organisation that writes, collates and presents the information and
produces the final operating and maintenance manual (this could be the installer or a third party
employed by the installer).

21.6 Writing style and use of English

2.1.6.1  Write all documentation in plain English. If appropriate, refer to a style guide nominated by the Client.
Make the text of descriptive sections concise and complete. The overall aim of the document is to
provide clarity in conjunction with brevity on a need-to-know basis.

2.1.6.2  Avoid jargon. Define all new terms when first introduced. Where appropriate, use terminology that
accords with BS 5643.

2.1.6.3 Only use abbreviations once their meaning has been made unambiguous. Use imperatives for
instructions regarding the operation, maintenance and disassembly of engineering services.

21.7 Graphics and illustrations

2.1.7.1  Ensure all graphical material is legible and fully annotated to suit the purpose for which it has been
included in the O&M manual. Ensure that illustrations, drawings and diagrams that are incorporated in
the manual are easily understood in conjunction with the supporting text.

2.1.7.2 Where possible, use original artwork rather than second or third generation scans. If original artwork
cannot be obtained, and where necessary to ensure legibility, redraw diagrams and illustrations.

2.1.7.3 Where diagrams are provided in electronic format, check the resolution and file format of the imagery
for suitability. Where possible use compressed file formats (such as JPG) for their small file size, but
ensure the images retain enough resolution for fine detail to be readable. If necessary for legibility, use
higher resolution bit-mapped file formats (such as TIF).

2.1.7.4 Use EPS or PDF files where possible, to ensure a reasonable file size with no loss of detail and enable
layering. If EPS files are provided, supply the name and version of the original software that created
them, and include in the O&M manual a freeware EPS viewer. If PDF files are provided, include a
freeware PDF reader in the final manual.

2.1.8 Indexing and cross-referencing

2.1.8.1 Provide the manual with an alphabetical index or indexes, which follow the text and comply with BS
ISO 999.
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2.1.8.2

219
2191

2.1.10
2.1.10.1

2.1.10.2

2.1.10.3

2111
21111

2.1.11.2

2.1.12
21.12.1

2.2
221

222

223

224

Arrange the indexing and cross-referencing included in other parts of the manual to provide easy
access to any required information.

Errors in the documentation

Make the specialist author responsible for the correction of any errors or omissions in the
documentation provided to the Client.

Collection of information

Make the specialist author responsible for maintaining close liaison with all parties who are required to
provide information for the manual, including designers, installers and equipment manufacturers and
suppliers. Ensure each of these sources is aware of the information required by the specialist author.
Arrange such liaison to give all parties adequate time to collate the necessary information.

Provide copies of all orders for plant and equipment to the specialist author. Arrange for the specialist
author to ensure that the performance and technical information included within the manual is for the
actual equipment installed, preferably by undertaking a site inspection.

Arrange for the specialist author to use all the information provided and such other information
believed to be necessary to produce a satisfactory O&M manual. Where appropriate, modify
information to provide a single, uniform presentation.

Reader ability

Prior to commencing production of the manual, identify the intended maintenance strategy for the
installation and the level of technical competence and comprehension of the personnel likely to be
employed. Prepare the manual to suit this level of reader. Ensure that the manual states the reader’s
assumed level of technical comprehension and competence. Provide training in the use of the manual
for searching for specific items, so that the building operators will be able to use them after the
building is handed over.

The personnel expected to use the manual will be:

- Non-technical (such as a property manager or caretaker)
- General technical (with broad-based maintenance skills)

Copyright

Confirm that the Client has sole copyright to the O&M manual document and is able to reproduce any
part for its own use.

Manual presentation.

Present the manual in a fully digital, searchable, editable and updateable environment where
documents can be collated, sorted, distributed, accessed, edited and printed within a systems user’s
access rights.

Ensure that the manual supplier suitably responds to the end user’s computer competence, computer
system compatibility, technical competence, and intended maintenance strategy, to ensure that the
manual is suitably presented. Confirm that the manual supplier has ensured that full software support
is provided in the form of a ‘help desk’.

Make the final electronic O&M manual clear to read, easy to navigate and easy to understand by all
levels of user. Ensure that the electronic manual is capable of being printed out clearly, both in its
entirety and as selected pages from it. Ensure that the manual is capable of having images loaded into
it that can be printed legibly. Ensure that the manual is protected to prevent overwriting of
information.

Ensure that the general contents and format of the manual are in accordance with BS EN 82079-1
Preparation of instructions for use. Structuring, content and presentation. General principles and
detailed requirements and BSRIA BG 79/2020 Handover Information and O&M Manuals. Ensure that
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2.3

231
23.2

233

manufacturer’s information is prepared in accordance with BS 4940 Technical information on
construction products and services.

Contents.

Follow the guidance and include all the information set out in section 4.6 of BSRIA Guide BG 79/2020.

Ensure that all product information included within the operating and maintenance instruction manual
is in compliance with the Code for Construction Product Information (CCPI, cpicode.org.uk)

In addition, ensure that the following are included:

1.

10.

11.
12.
13.
14.
15.

16.

17.

Diagrammatic drawings of each system indicating principal items of plant, equipment, valves
etc

A set of drawings of the installation upon which is recorded all plant settings, water flow-rates,
pump heads and noise level readings as adjusted and measured during the testing and
commissioning period. Record protection and overload relay settings and incorporate
calibration charts.

Legend of all colour-coded services

Schedules (system by system) of plant, equipment, valves etc, stating their locations, duties and
performance figures. Each item must have a unique number cross-referenced to the record
and diagrammatic drawings and schedules.

A copy of all test certificates, inspection and test records, commissioning and performance test
records including, but not limited to, electrical circuit tests, corrosion tests, type tests, start and
commissioning tests, for the installations and plant, equipment, valves etc, used in the
installation

Schedules of all fixed and variable equipment settings established during commissioning

Procedures for seasonal change-overs and / or precautions necessary for the care of apparatus
subject to seasonal disuse

A list of normal consumable items

Procedures for fault-finding in diagrammatic and tabular form to show the action necessary to
correctly identify defective pieces of equipment and the steps to be taken to rectify faults

Documentation of the procedures for updating and / or modifying software operating systems
and control programs

Instructions for the creation of control procedure routines and graphic diagrams
Details of the software revision for all programs provided

Two back-up copies of all software items, as commissioned

Performance guarantees (as detailed in section A33, clause 4)

A schedule of Energy Technology Products that lists all items of plant, equipment and
components incorporated in the Works that are on the UK Government’s ‘Energy Technology
Product List’ under the UK Government’s Climate Change package of measures

A schedule of Water Technology Products that lists all items of plant, equipment and
components incorporated in the Works that are on the UK Government’s ‘Water Technology
List’, which encourages sustainable water use

Health and safety (CDM) relevant information (eg safety measures in maintenance, COSHH
substances, disposal instructions, risk assessments etc), written schemes of examination for
pressure systems, written schemes of examination and tests for systems at risk of causing
Legionellosis
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234

235

2.4
241

2.5
251

2511

25.1.2

3.
3.1

3.2
3.2.1

322
3221

3.2.3

324

Provide and permanently fix an indelible asset label to all plant and equipment listed in the asset
register. Ensure that each label is located in an accessible position on the asset and it is of a design,
size and format accepted by the facilities manager

In the absence of a project-specific schedule, use the form in appendix B of BSRIA BG79/2020 to
record the issue or certificates and other handover documentation.

Specialist author.

Forward the intended specialist author's name, address and details to the engineer for comment prior
to procurement.

Standards.

Notwithstanding the above, provide O&M manuals, system records and full documentation in
accordance with the legislation, standards and guidance applicable to individual systems, as referred to
in the system sections of this specification and as listed below.

For intruder alarm systems:

BS 4737 Intruder alarm systems in buildings

For heating systems, as applicable:

BS EN 12170 Heating systems in buildings. Procedure for the preparation of documents
for operation, maintenance and use. Heating systems requiring a trained
operator

BSEN 12171 Heating systems in buildings. Procedure for the preparation of documents
for operation, maintenance and use. Heating systems not requiring a trained
operator

Building log-book.

Provide documentation for the users of the building to meet the requirements of Part L of the Building
Regulations.

Non-residential buildings.

FOR EVERY INDIVIDUAL BUILDING AND FOR EVERY COMPLEX OF BUILDINGS THAT ARE NOT
DWELLINGS provide a ‘Log-book’ in accordance with Approved Document L2 of the Building
Regulations, using the list of contents, format and templates in CIBSE TM31, Building log book toolkit.

Ensure that the log-book is contained in a binder that has the following features:

25mm (or thicker as appropriate), A4, steel standard spacing 2 No. D-ring binder mechanism, rigid
opaque spine and covers, transparent plastic pocket on the front cover and on the spine, transparent
plastic pocket inside the front cover, every leaflet contained in a top-opening transparent
polypropylene A4 pocket, every pocket with a multi-punched reinforced filing strip.

Provide a leaflet inserted in the outer pocket of the front cover bearing the words ‘Building Log-book
or ‘Site Log-book’ as appropriate, and identifying the number or other identification of the building or
site.

Include on the contents page a statement that this log-book is issued in accordance with the Building
Regulations.



ITS & COMPUTER SCIENCE PROJECT - AOO PRELIMINARIES - REV.TO1. A37-8
EDDIE NEWCOMBE BUILDING
UNIVERSITY OF MANCHESTER

4.1

4.2

4.3

5.
5.1

52

5.3

54

6.2
6.3

7.
7.1

Production of CAD record drawings and operating and
maintenance manuals.

Employ a technical documentation specialist to produce the Record Drawings and operating and
maintenance instruction manuals.

Ensure that the selected technical documentation specialist produces a fully word-processed
document and CAD drawings, with various packages of work in an agreed common style and suitably
indexed for ease of use. Ensure that, prior to production of drawings or documentation, their final
required content, format and style is confirmed and agreed by the technical documentation specialist.
No manufacturer's literature will be accepted except as a supplement to the document; a full
understanding of all items or systems must be achieved without such literature.

Refer to the “Lead Co-ordinator’s additional responsibilities” in relation to Record Drawings and
operating and maintenance manuals in section A11 of this specification.

Provision of schedule of spares and special tools.

Compile and submit to the Contract Administrator one month before completion of the Works, a
complete list of special tools, test equipment and spare parts to cover 12 months’ operation of the
installations. Submit an additional list of special tools and test equipment likely to be needed during
the useful life of the installation, ie over and above the 12 month period. This requirement is in
addition to the provision of the spares and tools detailed elsewhere in the specification.

Wherever spares or tools, special or otherwise, are required by other clauses within the specification,
provide them irrespective of the requirement of this particular clause.

Provide a fully itemised schedule of spares for each and every system and item of equipment installed
as part of your Works.

Price each item of equipment upon the spares schedule highlighting those items that are specified and
thus included in the tender price, together with a total cost. Forward the priced schedule to the
Contract Administrator for consideration by the Employer, noting that the Employer reserves the right
to choose the spares that will be supplied by you up to the value included in the tender and to choose
the spares that will be supplied at additional cost to the contract.

Software licences.

For all computer software supplied as part of your Works, obtain on behalf of the end user all
appropriate licences, permissions, copyright waivers, rights of use, source codes, etc, from the owners
of the software rights.

Ensure the end user is registered with the software supplier for updating, etc.

For any equipment that requires a maintenance “code” to reset the system, ensure that the code is
unique to that specific item of equipment, and include all such codes in the O&M manual.

Patent rights.

Indemnify against all claims, costs or expenses in connection with any patented, copyrighted or
protected articles supplied and used on or in connection with the Works. Include in the contract price,
and make any payments or royalties payable in one sum or in instalments to whomsoever they may
become due. In the event of any claim being made in connection with such patented or protected
articles, conduct any negotiations or litigation in connection with such claims at your own expense.
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8. Remote communication with plant and equipment.

8.1 Where plant and equipment is provided with the capability to communicate with a
manufacturer’s/installer’s service personnel or remote monitoring facility via a mobile data connection,
make all necessary arrangements to ensure that the item is within range of a reliable mobile data signal.
Pay particular attention to this item in basement locations, where extensions to the antennae may be
necessary.

End of section A37
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A40 Management and staff.

1. Installer’s staff. 2

End of section A40 2
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1. Installer’s staff.

1.1 Maintain on the site of the Works an experienced engineer and site staff for carrying out your Works.
1.2 Designate a senior member of your office staff to be your organisation’s representative.
1.3 Ensure that this person is an experienced engineer-designer and is competent and duly authorised to:

1. co-ordinate the work in your office, between your office and the site, and between the
suppliers and your office and site, and

liaise with the Main Contractor and/or Architect/engineer and other parties, and
attend progress meetings, and

4. generally represent your organisation on all aspects related to your contract and interfaces
with all other Installers.

1.4 All directions or instructions given by the Main Contractor or Contract Administrator to your
representative are deemed to have been given to your organisation.

End of section A40
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