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1. Introduction 
Poor air quality is the largest known environmental risk to public health in the UK1. Investing in cleaner air 
and doing more to tackle air pollution are priorities for the EU and UK governments, as well as for Bath and 
North East Somerset Council (B&NES). B&NES has monitored and endeavoured to address air quality in 
Bath, and wider B&NES, since 2002. Despite this, Bath has ongoing exceedances of the legal limits for 
Nitrogen Dioxide (NO2) and these are predicted to continue until 2025 without intervention. 

In 2017 the government published a UK Air Quality Plan for Nitrogen Dioxide2 setting out how compliance 
with the EU Limit Value for annual mean NO2 will be reached across the UK in the shortest possible time. 
Due to forecast air quality exceedances, B&NES, along with 27 other Local Authorities, was directed by 
Minister Therese Coffey (Defra) and Minister Jesse Norman (DfT) in 2017 to produce a Clean Air Plan 
(CAP). The Plan must set out how B&NES will achieve sufficient air quality improvements in the shortest 
possible time. In line with Government guidance B&NES is working towards implementation of a Clean Air 
Zone (CAZ), including both charging and non-charging measures, in order to achieve sufficient 
improvement in air quality and public health.  

Jacobs has been commissioned by B&NES to produce an Outline Business Case (OBC) and Full Business 
Case (FBC) for the delivery of the CAP; a package of measures which will bring about compliance with the 
Limit Value for annual mean NO2 in the shortest time possible in Bath. The OBC assessed the shortlist of 
options set out in the Strategic Outline Case3, and proposed a preferred option including details of delivery. 
The FBC develops the preferred option set out in the OBC, detailing the commercial, financial and 
management requirements to implement and operate the scheme. The OBC and FBC form a bid to central 
government for funding to implement the CAP.  

 
1.1 Purpose of this report 

 
This document describes the core physical and functional requirements for the proposed CAZ system for 
Bath. This system will be operated by B&NES, referred to herein as (“the Council”) for the purpose of 
managing the operation of the CAZ on-street equipment and for processing of the data generated by this 
equipment relating to the detection of all vehicles entering and moving within the CAZ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                
1 Public Health England (2014) Estimating local mortality burdens associated with particular air pollution. 
https://www.gov.uk/government/publications/estimating-local-mortality-burdens-associated-with-particulate-air-pollution 
2 https://www.gov.uk/government/publications/air-quality-plan-for-nitrogen-dioxide-no2-in-uk-2017 
3 Bath and North East Somerset Council Clean Air Plan: Strategic Outline Case, March 2018 
(http://www.bathnes.gov.uk/sites/default/files/siteimages/Environment/Pollution/strategic_outline_case_bath_28.03.2018_with_annexes.pdf) 

http://www.bathnes.gov.uk/sites/default/files/siteimages/Environment/Pollution/strategic_outline_case_bath_28.03.2018_with_annexes.pdf
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2. System Overview 
The Contractor shall provide a complete CAZ enforcement solution comprising a CAZ System of fixed 
enforcement cameras (“Site Equipment”) and a CAZ Central System complete with all necessary 
communications hardware and software and integration to the Council’s existing Penalty Charge Notice 
Processing System (NPS). Provision of this CAZ System shall include proof of Vehicle Certification Agency 
(VCA) certification, all software development and the connection to the power and communications 
infrastructure provided by the Council. 

 
The Bath CAZ System will utilise the Site Equipment for the detection and identification of vehicles entering 
and moving within the CAZ. This Site Equipment shall comprise automatic number plate recognition (ANPR) 
cameras at roadside locations at and within the CAZ boundary, which will capture the vehicle registration 
mark (VRM, or ‘number plate’) of every passing vehicle along with associated data for evidential purposes to 
be used in the event of a contravention, primarily non-payment of the CAZ charge. 

 
The cameras will communicate with the CAZ central system via the Council’s digital communications 
network. This will comprise either an optical fibre or wireless link depending on the camera location. Suitable 
communications interface equipment will be installed at each camera location and at the central system to 
enable the connection between these elements of the CAZ System. 

 
The CAZ Central System will be a fully-hosted service provided by the Contractor at a secure location of its 
choosing. The Contractor shall provide full access to this service by the Council’s CAZ operations staff and 
others as directed by the Council. The Contractor shall supply, install, test and commission all hardware, 
software and any peripherals required by Council staff in order to carry out CAZ operation as defined herein 
from the Council premises at Lewis House, Bath. This includes all workstations, screens, peripherals and 
software to allow these operators to interact with the CAZ Central System. 

 
The CAZ Central System shall include facilities to enable CAZ operations staff to review all potential CAZ 
contraventions by identified vehicles in order to confirm whether a willful contravention has taken place. This 
shall include facilities to enable review of the VRM and the associated data, including photographic evidence 
captured by the camera to assist with confirmation of vehicle type (e.g. make, model, colour) and to provide 
visual verification of the captured VRM by the operator.  This shall include both close-up (‘plate patch 
image’) and context views of the vehicle and its VRM. 

 
The CAZ Central System shall receive and process data generated by each camera to enable monitoring of 
CAZ system operation and detection and reporting of all system faults. 

 
All VRM and associated data generated by each camera shall also be delivered directly to the Back Office 
Facility version 2 (BOF2) of Avon and Somerset Police to assist the police in their operational duties. The 
Contractor shall provide a suitable interface to the BOF2 to facilitate this. 

 
The CAZ Central System will include interfaces to other Council systems and databases, including those 
containing data relevant to potential CAZ exemptions. It will also interface to the services provided by 
Central Government to confirm the compliancy status of each identified vehicle against national data (e.g. 
Driver and Vehicle Licensing Agency (DVLA) emissions standard, national taxi database etc.) to enable the 
payment by vehicle owners/users of the relevant CAZ charge and to identify all instances of non-payment of 
CAZ charges to allow the Council to issue the appropriate penalty (or warning) to the vehicle owner. 

 
The CAZ Central System shall include an interface to the existing NPS to enable enforcement operations 
staff to review potential contraventions and process penalty charge notices (PCNs) for all vehicles confirmed 
as being in contravention of the CAZ Charging Order. The current NPS is provided by Chipside. 

 
Appendix A shows the boundary of the Bath CAZ and identifies each location where cameras are to be 
located. 
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3. General Requirements 
The CAZ System shall conform to the requirements for unattended enforcement as identified in the 
document ‘Civil Traffic Enforcement, Certification of Approved Devices, Road User Charging Version’ dated 
August 2017 (referred to herein as ‘COAD’). This includes all requirements relating to security of the 
proposed hosted solution and all connected devices, including Site Equipment and equipment used by CAZ 
operations staff in the day-to-day operation of the CAZ System. 

 
The Contractor shall undertake all tests and obtain all necessary approvals for the CAZ Central System to 
enable it to be considered as an ‘approved device’ as described in COAD. This includes production and 
submission to the relevant test authority of the Technical Construction File (TCF) sufficient to enable 
certification by that authority. 

 
The CAZ System shall be capable of future expansion and improvement by: 

• the installation of additional Site Equipment at existing or new locations; 

• new and/or updated functionality of the CAZ Central System, including interfacing to other external 
services. 
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4. Physical and Functional Requirements 
4.1 General 

 
The general functions of the CAZ System shall be to: 

• monitor and identify contraventions of Part III and Schedule 12 of the Transport Act 2000 and Parts 2 
and 6 of The Road User Charging Schemes (Penalty Charges, Adjudication and Enforcement) 
(England) Regulations 2013 pertaining to Bath’s Clean Air Zone Charging Order; 

• record video evidence of contraventions digitally; 

• transmit evidential data securely to a central processing system; 

• record, store and retrieve the original evidential data; 

• store and retrieve working copies of evidential archive data for operator review and/or editing and, 
where relevant, generation of data to enable production of PCNs; 

• interface with other external systems 

• remotely upload authorised vehicle (“whitelist”) data to Site Equipment; 

• record and store CAZ System actions and data; and 

• detect and record equipment faults. 
 
The CAZ System shall meet the following physical, functional, service and performance-related 
requirements: 

• An Offence Viewing and Processing System (OVPS); 

• CAZ enforcement cameras with VRM capture using ANPR-based detection; 

• ANPR-based filtering of exempted vehicles (“whitelisting”); 

• Digital communications hardware and software capable of supporting the requirements of the 
back office system; 

• VCA certification; 

• Data exchange with Central Government Data Services to establish vehicle compliance/exemption and 
to determine CAZ charge payment status for non-compliant and non-exempt vehicles; 

• Interface with Council databases containing data pertinent to local vehicle exemptions from CAZ 
charges; 

• connection to the DVLA Registered vehicle keeper database; and 

• Interface with the Council’s existing NPS to provide data relevant to the production of PCNs; 

• System initialisation works to ensure that the CAZ System is delivered in a ‘ready to use’ condition. This 
shall include populating and configuring ANPR whitelists of exempted vehicles based on information 
supplied by the Council and configuring and calibrating all Site Equipment prior to Site Acceptance 
Testing (SAT); 

• Installation, testing and commissioning of all elements of the CAZ System; 

• Documentation and training; and 

• Maintenance and support following Handover of the CAZ System to the Council. 
 
4.2 Site Equipment 

 
The Site Equipment shall comprise ANPR cameras to be installed at the locations identified in Appendix A. 
There may be amendments or additional locations required once the scheme is introduced. The 
Contractor shall identify the required number of cameras, the exact position of each camera and the 
mounting arrangement at each CAZ boundary location to identify all vehicles entering the CAZ at that 
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location, and at each camera location within the CAZ to identify all vehicles at that location moving in the 
enforced direction. 

 
The Site Equipment at each camera location shall be capable of: 

• Identifying the VRM of an individual vehicle entering the camera’s field of view and generating VRM 
data; 

• Identifying a VRM from the front of a vehicle approaching the camera and from the rear of a vehicle 
driving away from the camera, according to the positioning of the camera in relation to the enforcement 
site as agreed with the Engineer; 

• Automatically identifying its precise location using an integral Global Positioning System receiver and 
relaying this information to the CAZ Central System along with a unique reference to identify the 
camera; 

• Filtering potential contraventions based upon a whitelist of vehicles identified by the Council as 
exempted from CAZ charge payment; 

• The loading of the whitelist shall be undertaken remotely by the CAZ Central System and shall not 
require attendance at site; 

• Capturing a “close-up” still image (‘plate patch’) of the VRM in industry standard format (e.g. JPEG) to 
enable manual verification of the VRM against that determined by the Site Equipment; 

• Capturing a series of wide-angle contextual still images in an industry standard format (e.g. JPEG) that 
clearly demonstrates vehicle entry into the CAZ; 

• Securely deleting all data associated with VRMs that are identified as being on the whitelist; 

• Securely transmitting filtered (i.e. non-whitelisted) data from the road side to the back office CAZ 
Central System using the digital communications infrastructure provided by the Council; 

• Securely transmitting data to the CAZ Central System that identifies the VRM of each whitelisted 
vehicle captured and the time at which it was identified; 

• Securely transmitting data to the CAZ Central System relating to the operational status of the CAZ 
System, in particular when an alarm or failure state exists; and 

• Securely storing potential contravention data for at least 24 hours at the Site Equipment location in the 
event of a communications or CAZ Central System failure. 

 
The VRM Capture Rate, determined as the number of VRMs captured by a camera as a percentage of all 
vehicles passing through the camera field of view, shall be at least 95% for each installed camera. 

 
The VRM Accuracy Rate, determined as the number of VRMs correctly identified as a percentage of all 
captured VRMs, shall be at least 95% for each installed camera. 

 
4.3 Data Flow Process 

 
4.3.1 Site Equipment (Camera) Data Capture and Processing 

 
Initial activity shall commence with the capture by a camera of a VRM for a vehicle entering or moving inside 
the CAZ within the camera field of view. This shall be accompanied by the capture of several still images of 
that vehicle clearly demonstrating entry into the CAZ (or movement within it if not at a boundary location). 

 
All processing required to capture the VRM from the camera image and to generate the associated 
metadata shall be carried out by the Site Equipment at the roadside (“edge processing”). This shall include 
analysis to determine the confidence level to which the VRM has been accurately identified, which will form 
part of the metadata. 

 
If the confidence level in a VRM capture is below an identifiable threshold (e.g. 90%) then all data 
associated with the capture shall be immediately discarded. All such deletions shall be recorded in the 
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activity log for the camera along with the recorded confidence level, including the time and date when the 
capture was made. 

 
The threshold value for confidence level shall be configurable as a global value, i.e. to apply to all cameras. 
The initial value to be used shall be agreed with the Engineer and shall be able to be changed only by a 
suitably authorised operator. 

 
If the VRM capture passes the confidence threshold then the VRM and the associated metadata shall be 
issued to the Avon and Somerset Police BOF2 in a format to be agreed with the Council and the police. 

 
The VRM shall then be checked against the whitelist held at the Site Equipment location to determine if the 
vehicle is subject to a local (i.e. Council-defined) exemption from payment of the CAZ charge. If the VRM is 
present in the whitelist then the VRM and metadata associated with the capture shall be immediately and 
securely deleted. The activity log for the camera shall record that a whitelisted vehicle was identified, 
including the VRM, time and date when the capture was made. 

 
If the VRM is not present in the Site Equipment whitelist then the VRM and associated metadata shall be 
issued to the CAZ Central System for further processing. Once the VRM and associated data has been 
passed to CAZ Central System it shall be securely deleted from the Site Equipment. 

 
4.3.2 CAZ Central System Data Processing 

 
The CAZ Central System shall then issue the VRM data to the Central Government Vehicle Compliance 
Checking Service along with details of the time of capture. The Vehicle Compliance Checking Service will 
then verify the compliance/exemption status of the vehicle by checking the VRM against DVLA emissions 
data (for compliance) and national exemptions data for otherwise non-compliant vehicles such as those 
listed on the national taxi and retrofit databases. The Vehicle Compliance Checking Service will then 
respond to the CAZ Central System to confirm vehicle status as either compliant, exempt or non-
compliant. For a non-compliant status the Vehicle Compliance Checking Service will also include 
confirmation of payment status, i.e. whether the CAZ charge has been paid in full in advance against that 
VRM for the relevant date and time of entry to the CAZ. 

 
If a vehicle is identified by the Vehicle Compliance Checking Service as compliant or exempt then the CAZ 
Central System shall securely delete all VRM and associated data. The activity log for the CAZ Central 
System shall record that a compliant or exempt vehicle was identified, including the VRM, time and date 
when the capture was made. 

 
If a vehicle is identified by the Vehicle Compliance Checking Service as non-compliant and having paid the 
full CAZ charge then the CAZ Central System shall securely delete the VRM and associated data for that 
vehicle. The activity log for the CAZ Central System shall record that a non-compliant vehicle was identified 
for which the CAZ charge has been paid in full in advance of entry to the CAZ. 

 
If a vehicle is identified by the Vehicle Compliance Checking Service as non-compliant and with no record of 
CAZ payment then the VRM and associated data for that vehicle shall be retained by the Central CAZ 
System as an ‘Evidence Pack’ for potential contravention review. 

 
The CAZ Central System shall then periodically query the Central Government Payment Portal to determine 
whether CAZ payment has been made against the VRM for the current period. The anticipated frequency of 
these checks being made is every 24 hours. If, within the defined period for payment, the Central 
Government Payment Portal determines that payment has been made then the CAZ Central System shall 
securely delete the Evidence Pack for that vehicle. The activity log for the CAZ Central System shall record 
that a non-compliant vehicle was identified for which the CAZ charge was paid in full following entry to the 
CAZ. 

 
For all outstanding payments the CAZ Central System shall continue to query the Central Government 
Payment Portal to determine payment status and shall respond as described above if payment is made in 
full within the prescribed payment period. However, if full payment is not received within the payment period 
then the CAZ Central System shall issue the Evidence Pack to the OVPS to enable an enforcement operator 
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to review the data in order to determine whether a contravention has occurred and thus whether a PCN 
should be issued. The activity log for the CAZ Central System shall record that a non-compliant vehicle was 
identified for which full payment was not received within the defined period and that the relevant details have 
been passed to the OVPS. 

 
4.3.3 Contravention Review 

 
The enforcement operator shall then use the OVPS to confirm that the VRM has been correctly identified by 
the camera. The OVPS shall also provide a function to enable the operator to query DVLA data to determine 
vehicle make, model and colour. The OVPS shall enable the operator to view the still images associated 
with the VRM to confirm that the VRM is a match for the recorded vehicle make, model and colour and that 
a contravention has occurred. 

 
If the operator determines that the VRM has been misread then the VRM data shall be manually corrected 
by the Operator and the VRM and associated metadata shall be issued to the CAZ Central System for 
processing as described above. This shall include review of the corrected VRM against a copy of the 
whitelist held on the CAZ Central System to determine if the vehicle is subject to a local exemption. If it is 
present on the whitelist then the VRM and associated metadata shall be securely deleted and a record made 
in the CAZ Central System activity log to confirm that a whitelisted vehicle was identified, including the time 
and date when the capture was made. If the corrected VRM is not present on the whitelist then processing of 
the VRM data shall be carried out by the CAZ Central System as described in section 4.3.2 above. 

 
If the VRM is confirmed as correct and the vehicle details match those with the DVLA data then the operator 
shall view the image data to determine that a deliberate entry to the CAZ was made. If the operator 
determines that a contravention is not clear then they may decide to proceed no further and thus discard the 
data. In this case the Evidence Pack shall be securely deleted, and an entry recorded in the OVPS activity 
log to confirm that a clear contravention could not be determined. The operator shall be required to enter a 
reason in the log for not proceeding with the contravention, which shall be selectable from a pre-defined list 
of reasons. This list shall be agreed with the Engineer and configured in the OVPS prior to SAT. 

 
If the operator confirms from the review that a contravention has occurred then the Evidence Pack shall be 
issued to the NPS for production of a PCN. The OVPS activity log shall record that the Evidence Pack was 
issued to the NPS, including the time and date of issue. 

 
4.3.4 PCN Processing 

 
This activity will be carried out in accordance with existing Council processes for the production and issue of 
PCNs. 

 
4.4 Other Functional Requirements 

 
The CAZ Central System shall be able to determine when a VRM has been identified by more than one 
camera within a payment period and shall only process the first instance of identification such that only one 
query is made to the Central Government Vehicle Compliance Checking Service. All subsequent VRM 
captures for that VRM within the payment period shall be securely deleted from the CAZ Central System. An 
entry shall be recorded in the CAZ Central System activity log that a duplicate VRM was identified, which 
shall include the date and time at which the capture was made. 

 
4.4.1 Journey time data 

 
B&NES would like to utilise the data generated by the CAZ system for enhancing their modelling work by 
passing anonymised journey time data from the system cameras via a data feed to their UTMC database 
application. It may also be possible if this technology transfer proved difficult for any reason to utilise the 
NPS system. It is understood that this has already been implemented elsewhere passing journey time data 
to the same Idox UTMC system, which B&NES uses, albeit not involving Clean Air enforcement in any way. 



Technical and Functional Requirements for the Bath 
Clean Air Zone System 

674726.BR.042.FBC-06 9 

 

 

 
 

B&NES council proposes to use this data for actively managing traffic, creating a greater understanding of 
the effects of issues such as road works upon their network as well as facilitating more accurate modelled 
journey times across the city when looking at new developments in the city for example. 

 
B&NES has discussed this data feed provision with Videalert and sees no issue with providing the data in a 
timely and usable format directly into the UTMC environment. 
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5. Installation Requirements 
All electrical systems shall comply with the current (18th) edition of BS7671 (“Requirements for Electrical 
Installations”) or equivalent and any other industry-testing standard in accordance with national and 
international regulations. Tests shall have been performed to prove compliance with all statutory 
requirements. 

 
The operational life of all hardware supplied and installed by the Contractor shall be at least ten years, i.e. 
with an expected life and spares availability of at least ten years. The Contractor shall ensure the availability 
of all necessary spares for the duration of the operational life of this equipment in order to maintain operation 
of the installed systems to the performance requirements identified in this document. 

 
The safety of personnel during installation is of paramount importance. The Contractor shall comply with the 
following provisions when working on the highway: 

• Health and Safety at Work Act 1974; 

• The Management of Health and Safety at Work Regulations 1999; and 

• Construction (Design and Management) Regulations 2015. 
 
All work carried out by the Contractor shall be in accordance with the Approved Code of Practice and 
Guidance for Managing Health and Safety in Construction. The Contractor shall ensure that all personnel 
involved in the installation works are made aware of the need to comply with safe working practices as 
detailed in the Contractor’s Safety Statement. 

 
The Contractor shall prepare and submit risk assessments for all working environments associated with the 
Works. The Contractor shall take account of the requirements and recommendations contained in the 
relevant regulations and requirements, in any documents superseding them and in any other relevant 
documents, published or issued prior to the date of the Contract. 

 
The Contractor shall provide all Site Equipment, plant, materials (including cabling) and traffic management 
measures required to complete the Works at each Site Equipment location. 

 
The Contractor shall be responsible for notifying the Council’s street works department for scheduling of all 
Works on-street in accordance with the New Roads and Street Works Act 1991. The extent and timing of all 
Works shall be discussed and agreed with these agencies before work commences. The Engineer will 
provide suitable contact details upon request by the Contractor. 
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6. Testing and Commissioning 
6.1 General 

 
Testing and commissioning of all equipment shall be the responsibility of the Contractor and shall be 
undertaken to the satisfaction of the Engineer. 

 
The Contractor shall demonstrate that each item is designed for the purpose for which it will be used and 
that it meets the requirements of this Specification. 

 
The Contractor shall supply a proposed acceptance test plan for the equipment, which will form the basis of 
the agreed acceptance test plan. 

 
Where necessary, the Contractor shall provide any original equipment manufacturer’s test and operational 
documentation. 

 
The Contractor shall certify that all tests have been carried out and that the results prove fitness for purpose. 

 
The Engineer reserves the right to witness, by self or nominated party, all tests performed by the Contractor 
under this Contract. 

 
6.2 Testing Process 

 
A three-phase testing and commissioning process is proposed, in order to demonstrate the operation of the 
equipment and complete the overall project within the time scale. The three phases are: 

i. Factory Acceptance Test (FAT); 

ii. SAT; and 

iii. Completion Test (CT) 
 
The Contractor shall deliver Test Specifications for the FAT, SAT and CT, for approval by the Engineer and 
in accordance with the timescales agreed with the Engineer. The results of the testing shall be fully 
documented and delivered to the Engineer in accordance with the timescales agreed. 

 
The Contractor shall provide some means to simulate any functions that cannot otherwise be demonstrated 
before installation, including facilities that are required but will not initially be used. The means to carry out 
these demonstrations shall be agreed with the Engineer and included in the relevant Test Specification. 

 
The Council will be responsible for ensuring the continued availability of its communications network and the 
continued availability of power supplies to each Site Equipment location and at the CAZ Operations Facility 
during the period of the SAT and CT. 

 
6.3 Factory Acceptance Testing 

 
A FAT shall be performed on a representative sample of the equipment to the Engineer’s satisfaction to 
ensure that it is operating correctly and in accordance with the requirements of this Specification. The FAT 
shall demonstrate the full functionality of all systems to be installed by the Contractor within the limitations of 
a factory environment. 

 
The Contractor shall provide to the Engineer a FAT Specification in accordance with the documentation 
requirements identified in this document, for the approval of the Engineer. All FAT results shall be provided 
to the Engineer in accordance with the documentation requirements identified in this document. 

 
Following the successful completion of a FAT on a representative sample of each piece of equipment, a FAT 
shall be performed on a set of equipment that adequately represents the equipment to be supplied under the 
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Contract. This will be done by using a limited set of actual equipment and simulators to represent the 
remaining equipment. 

 
Factory tests shall confirm that all items of equipment are operating correctly and that they comply with the 
requirements of this Specification. 

 
Where environmental testing on hardware is required, this shall be carried out before factory tests on the 
hardware are performed. 

 
A test for continuous operation of all systems to be installed by the Contractor shall be carried out under 
typical operating conditions, as defined by the Contractor subject to the agreement of the Engineer. This 
shall be for a time period agreed with the Council and noted in the FAT Specification. 

 
Where a Site Equipment backup facility is to be provided, the Contractor shall arrange for testing of this 
facility as part of the FAT procedure. 

 
Following successful completion of the FAT, and with the agreement of the Engineer, the Contractor shall 
supply all FAT measurements and results to the Engineer together with two copies of the FAT Certificate. 
Each copy of the FAT Certificate shall be signed by the Engineer and the Contractor’s representative. One 
copy will be retained by the Contractor and the second copy by the Engineer. 

 
The form of the FAT Certificate shall be agreed by the Engineer prior to the FAT. 

 
Equipment shall not be delivered to site prior to the issue and authorisation of the FAT Acceptance 
Certificate by both parties. 

 
6.4 Site Acceptance Testing 

 
A SAT shall be performed on each item of hardware installed by the Contractor to ensure that it has not 
been damaged in transit and that it is operating correctly in accordance with the requirements of this 
Specification. The test shall be similar to the FAT. 

 
When installed, a full SAT shall be carried out which shall test all equipment features and operations in an 
installed environment. 

 
The Contractor shall provide to the Engineer a SAT Specification in accordance with the documentation 
requirements identified in this document, for the approval of the Engineer. All SAT results shall be provided 
to the Engineer in accordance with the documentation requirements identified in this document. 

 
Following successful completion of the SAT, and with the agreement of the Engineer, the Contractor shall 
supply all SAT measurements and results to the Engineer together with two copies of the SAT Certificate. 
Each copy of the SAT Certificate shall be signed by the Engineer and the Contractor’s representative. One 
copy will be retained by the Contractor and the second copy by the Engineer. 

 
The form of the SAT Certificate shall be agreed by the Engineer prior to the SAT. 

 
6.5 Completion Testing 

 
The CT shall demonstrate the following: 

i. that all Site Equipment and all components of all systems installed by the Contractor have been 
installed and are fully functional to the requirements of this Specification; 

ii. that, in the in the opinion of the Engineer, all Site Equipment and all components of all systems installed 
by the Contractor have been highly available and performing in a fully functional and highly reliable 
fashion for an uninterrupted Trial Period of four weeks (28 days) following the issue of the SAT 
Certificate. During this period, down-time of any individual component should be highly irregular and 
should not affect overall performance of the installed equipment in any meaningful way; and 
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iii. that all documentation, tools and other services have been completed and issued. 
 
The CT shall not commence until all drawings, operating and maintenance manuals and other 
documentation have been delivered to the satisfaction of the Engineer. 

 
Prior to the CT, the Contractor shall provide to the Engineer a CT Specification in accordance with the 
documentation requirements identified in this document, for the approval of the Engineer. All CT results shall 
be provided to the Engineer in accordance with the documentation requirements identified in this document. 

 
Following successful completion of the CT, and with the agreement of the Engineer, the Contractor shall 
supply all CT measurements and results to the Engineer together with two copies of the Taking-Over 
Certificate. Each copy of the Taking-Over Certificate shall be signed by the Engineer and the Contractor’s 
representative. One copy will be retained by the Contractor and the second copy by the Engineer. The form 
of the Taking-Over Certificate shall be agreed by the Engineer prior to the CT. 
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7. Training 
7.1 Initial Training 

 
Full training shall be provided for operation, maintenance and management of all systems installed by the 
Contractor. The training shall be aimed at enabling nominated trainees to subsequently train further staff on 
the same subjects. 

 
The Contractor shall provide suitable training held at a time and location agreed with the Engineer. 

The Contractor shall provide all tuition, documentation packages and other items as required. 

All training shall be completed prior to Taking-Over by the Council. 
 
7.2 Ongoing Training 

 
Following Taking-Over, it is expected that from time to time the Council will require the Contractor to 
undertake further training activities, including those for newly-employed CAZ operations staff, refresher 
courses for existing staff and training of staff on any updates to the CAZ System installed by the Contractor. 

 
The Contractor shall provide ongoing training at the request of the Council and in accordance with the 
requirements for training and documentation identified in this document. 
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8. Documentation 
8.1 General 

 
The Contractor shall provide such documentation as shall adequately satisfy at a minimum the following 
aspects of the works: 

i. Final System Specification; 

ii. Health and Safety; 

iii. Quality Assurance; 

iv. Equipment Testing, Approval and Certification; 

v. Maintenance; and 

vi. Training. 
 
8.2 Quality Plan 

 
The Contractor shall produce a Quality Plan for the Contract which will be subject to the Engineer’s 
approval. The Quality Plan shall define procedures for project management, design, development, 
construction, manufacturing, installation, commissioning and test. Wherever references are made to the 
Contractor’s standard procedures and operating instructions copies of these shall be supplied at the 
Engineer’s request as a part of the Quality Plan. 

 
8.3 Health and Safety Plan 

 
The Contractor shall prepare a Health and Safety Plan to include all procedures regarding the provision of 
the equipment and services as part of the Contract, including installation and configuration. The Health and 
Safety Plan shall be agreed with the Engineer. 

 
8.4 Final System Specification 

 
The Contractor shall supply a Final System Specification which shall describe in detail all physical and 
operational aspects of the proposed equipment to be supplied under this Contract, including: 

i. Equipment physical and functional description 

ii. Drawings for each Site Equipment location showing the proposed positioning of all cameras, 
monitoring/control devices, communications devices, housings, cabinets and connections between 
equipment and with mains power supplies and communications networks. The Council will provide 
some of this information 

iii. Drawings showing the proposed location of all components and connections between components as 
well as connections with all communications networks used to communicate with the Site Equipment; 
and 

iv. All operating system and application software. 
 
8.5 Installation Plan 

 
The Contractor shall submit an Installation Plan in accordance with the timescale identified and agreed by 
the Council. The Installation Plan shall include method statements for all works to be carried out by the 
Contractor, including a description of the works and proposed timing. 

 
The Installation Plan shall, as a minimum, show the programme and sequence in which: 

i. any mobilisation and preparatory work is to be completed; 

ii. new equipment, infrastructure and cabling is to be installed, commissioned and tested; and 
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iii. any existing equipment, infrastructure and cabling is removed and affected areas made good. 
 
The Installation Plan shall also include details of all works required to be carried out by the Council. This 
shall include, as a minimum, details of the required programme for provision of: 

i. mains power supplies and communications points; 

ii. mounting poles; and 

iii. cabling between the proposed Site Equipment mounting locations and the power supply and 
communications points. 

 
Contractor’s site works shall not commence until the Installation Plan is approved by the Engineer. 

 
The Contractor shall make suitable revisions to the Installation Plan in the event of any changes to the 
proposed work or if any additional work is identified that is not documented in the Installation Plan. All 
changes to the Installation Plan shall be approved by the Engineer. 

 
8.6 FAT, SAT and CT Specification 

 
For each respective level of testing these documents shall detail how the Contractor proposes to test all Site 
Equipment and all systems installed by the Contractor to illustrate that all of the functionality described by 
this Specification is met and that all functions and elements are operating correctly. As a minimum, the 
document shall include: 

i. Testing procedures (including self-certification); 

ii. Test set up (including test equipment used); 

iii. Desired results; and 

iv. Format of test results documentation. 
 
8.7 FAT, SAT and CT Results 

 
For each respective level of testing these documents shall present, in the format accepted as part of the 
respective Test Specification document, the results obtained including: 

i. Details of equipment tested; 

ii. Results obtained; 

iii. Areas of non-compliance; and 

iv. Remedial action taken or proposed for areas of non-compliance. 
 
8.8 FAT, SAT and CT Certificate 

 
For all levels of testing these documents shall describe, in the format accepted as part of the respective Test 
Specification document, the successful completion of testing. 

 
8.9 Operations Manual 

 
This manual shall document in detail the operation of all Site Equipment and all systems installed by the 
Contractor, including the following: 

i. Operation of all functions; 

ii. Parameter configuration procedures; 

iii. Hardware/software modifications permissible but not detailed in the Maintenance/ Service Manual; 

iv. Start-up/shut-down procedures; and 



Technical and Functional Requirements for the Bath 
Clean Air Zone System 

674726.BR.042.FBC-06 17 

 

 

 
 

v. Listing of all prompts and commands. 
 
8.10 Maintenance and Service Manual 

 
This document shall detail the maintenance and service aspects of all Site Equipment and all systems 
installed by the Contractor on an item by item basis to enable maintenance personnel to repair any faulty 
equipment as required. The document shall include: 

i. List of equipment including part numbers; 

ii. Routine service/maintenance procedures; 

iii. Troubleshooting guide; 

iv. Details of diagnostic features; 

v. Testing procedures; and 

vi. Circuit diagrams (except for COTS hardware). 
 
8.11 Hardware Manual 

 
This document shall detail all equipment installed by the Contractor under the Contract. As a minimum, the 
document shall include: 

i. Block diagrams illustrating the configuration of each unit of hardware; 

ii. As-built drawings; 

iii. A detailed technical and functional description of each item of equipment including logic diagrams and 
circuit diagrams, where applicable; 

iv. Details of locations of all units and cards within enclosures, cabinets and racks; 

v. Configuration diagrams illustrating the interconnection of units; 

vi. Parts lists and wiring schedules covering all items supplied under this contract; 

vii. Interconnection between equipment; and 

viii. Cross-referencing with Maintenance and Service Manual. 
 
8.12 Master Record Index 

 
A master record index (MRI) shall be produced by the Contractor and kept up-to-date for every piece of 
equipment. This shall include: 

i. a description of the item of equipment; 

ii. the location where the item is installed; 

iii. manufacturer / model details; 

iv. serial number; 

v. date of manufacture; and 

vi. version of software installed (where relevant). 
 
The information in the MRI shall match precisely the information on the external labels of the hardware 
identified in this Specification. 

 
The MRI shall include diagrammatic drawings of the location of all equipment and connections. 
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8.13 Master Document Record 
 
A Master Document Record (MDR) shall be produced by the Contractor and shall be kept up-to-date for 
each document identified in this Specification and for any other documents produced by the Contractor. The 
MDR shall include as a minimum: 

i. Document title; 

ii. Author; 

iii. Unique Document Number; 

iv. Version; 

v. Status, including approved/unapproved; and 

vi. Circulation. 
 
The MDR shall be issued by the Contractor in advance of all project meetings and immediately following the 
issue of the CT Certificate. 

 
8.14 Electrical Certification 

 
The Contractor shall submit full electrical certification where relevant. These shall conform to the following: 

i. Guidance Note 3 (8th Edition) to BS7671:2018 - “Inspection and Testing”, or equivalent; and 

ii. On-Site Guide to BS7671:2018 “Requirements for Electrical Installations”, or equivalent. 
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9. Maintenance and Support 
The required maintenance and support regime is yet to be wholly confirmed and agreed between both 
parties. This will be more rigorous than the current provision for bus lane cameras and B&NES will take a 
view in line with other cities regarding contractor responsiveness levels and whether this needs to be 
increased for the Bath CAZ. It is envisaged that the enforcement system maintenance and support regime 
will be in line with that typically provided by system communications providers. 
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Appendix A. Bath CAZ Boundary and Proposed Camera 
Locations 
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Appendix B. CAZ System Data Flow Process 
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