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[bookmark: _Toc401748207][bookmark: _Toc403307200][bookmark: _Toc404705167]Introduction
This Appendix provides a detailed description of the Preventative Maintenance process.
[bookmark: _Toc401748208][bookmark: _Toc403307201][bookmark: _Toc404705168]General
Preventive Maintenance of the Equipment is mandatory for the safe operation and use of London’s Tunnels. The Service Provider shall perform Preventative Maintenance activities in accordance with TfL’s requirements for Preventative Maintenance as detailed in this Appendix and Schedule 2 (Statement of Requirements).
The Service Provider shall acknowledge that it has sufficient information about TfL and this Appendix and that it has made all appropriate and necessary enquiries to enable it to perform Preventative Maintenance in accordance with this Agreement. The Service Provider shall neither be entitled to any additional payment nor excused from any obligation or liability under this Agreement due to any misinterpretation or misunderstanding by the Service Provider of any fact relating to this Appendix.
The Service Provider shall at all times use the procedures and standards in accordance with Appendix 5 (Standards and Working Practices) to Schedule 2 (Statement of Requirements).
All items identified in Appendix 6 (Site Equipment List) to Schedule 2 (Statement of Requirements) shall be scheduled for Preventative Maintenance.
All Preventative Maintenance activities in this Appendix are to be covered by the EMC Unit Rates. 
[bookmark: _Toc401748209][bookmark: _Toc403307202][bookmark: _Toc404705169]Activities
The Service Provider shall perform the Preventative Maintenance activities which include but are not limited to:
maintaining the Equipment specified in Appendix 6 (Site Equipment List) to Schedule 2 (Statement of Requirements);
creating and, once Approved by TfL, complying with the Approved Preventative Maintenance Schedule which incorporates the Equipment maintenance schedule and the Test Routines as detailed in Annex 1 (Equipment Maintenance Schedule and Test Routines) to this Appendix;
maintaining records of Equipment via the SFM in accordance with Appendix 4 (Site and Fault Management (SFM)) to Schedule 2 (Statement of Requirements));
provision of Traffic Management and permits for road space as per the requirements of Schedule 18 (Permitting, Traffic Management and Lane Rental);
notifying TfL of any Third Party Damage, Vandalism, graffiti, fly posting (or similar defacement) or theft found on any of the Equipment or Sites (refer to paragraph 5 below);
carrying out 1st line repairs and 2nd line repairs for Faults found during Preventative Maintenance as per the requirements of Appendix 3 (Fault Management Process) to Schedule 2 (Statement of Requirements);
emergency make safe as per the requirements of Appendix 3 (Fault Management Process) to Schedule 2 (Statement of Requirements);
notifying TfL of any vermin infestation or contamination found on any of the Equipment or Sites (refer to paragraph 6 below);
management of vegetation overgrowth;
notifying TfL of any Exceptional Vegetation (refer to paragraph 7 below);
carrying out Electrical Periodic Inspections (Electrical PIs); 
providing standard consumables required for the Services. Examples of consumables include but are not limited to:
fuses;
lamps;
grease; and
cleaning agents (Note: Ambersil is not to be used - Virosil is recommended).
delivery of all plant and Equipment to and from Site as necessary for the delivery of the Services; 
Site clearance and disposal of redundant Equipment;
attendance at Commissioning of new Installations to be Taken-Over as per the requirements of Schedule 8 (Capital Works);
liaising with Other Service Providers and Third Parties to deliver co-ordinated Preventative Maintenance activities;
maintaining an inventory plan and maintenance of Spares and vehicle stock as per the requirements of Schedule 2 (Statement of Requirements);
updating risk assessments and method statements; and
provision of the management support and infrastructure necessary for the planning, co-ordination, delivery, and supervision of the above activities.
[bookmark: _Toc401748210][bookmark: _Toc403307203][bookmark: _Toc404705170]Equipment Condition
The Service Provider shall ensure that the Equipment is continuously kept in the best possible operational condition throughout the Equipment’s operational life, thereby protecting TfL’s investment whilst contributing to providing road users with the highest level of service.
The Service Provider shall provide TfL with visibility of the maintained Equipment condition throughout the Term by assessing the Equipment condition and recording the information against the Site Equipment via SFM as part of the Preventative Maintenance Events.
The Service Provider shall ensure Preventative Maintenance is carried out on all Spares and test Equipment.
At the start of the Agreement, TfL will provide the Service Provider with the dates of Commissioning of the Equipment and/or the dates of the last specified tests, as accessed through SFM.
[bookmark: _Toc401748211][bookmark: _Toc403307204][bookmark: _Toc404705171]Third Party Damage, Vandalism, Graffiti and Theft
The Service Provider shall, on attending a Site and finding that there is Third Party Damage, Vandalism, graffiti or theft, take the following actions:
report the incident to the Police and obtain a Police CAD incident reference number;
assess the Site and Equipment for any safety implications;
put in place or make any necessary arrangements to make the Site safe;
report directly via SFM the nature of the damage, theft, or Faults to be repaired;
notify TfL immediately if any graffiti:
is of a racially motivated nature;
is of an abusive or offensive nature;
is of a language other than English; or
could eventually prevent the correct operation of Equipment;
take digital photographs of the Site and send by email to TfL to assist TfL with any subsequent insurance claims; and
take positive action to identify those responsible for the damage by recording any relevant details via SFM, for example, date, time, Police incident reference, vehicle registration numbers, name and address of the Third Party that caused the damage and, where the cause may be attributed to road works, courtesy board details. This shall include, where possible, taking photographic evidence of the Third Party suspected to have caused the damage, to the extent permitted by law.
Beyond any actions required to make the Site safe, the Service Provider shall only carry out rectification of Third Party Damage and Vandalism under instruction from TfL.
Graffiti removal is contracted out by TfL, separately from this Agreement. However, the Service Provider is responsible for the immediate reporting of all instances of graffiti on TfL’s assets to TfL, whether or not it affects Equipment that forms part of this Agreement.
The Service Provider shall note that “Third Party Damage” includes damage caused by road traffic incidents (RTI).
[bookmark: _Toc401748212][bookmark: _Toc403307205][bookmark: _Toc404705172]Control of Vermin Infestation 
The Service Provider shall, on attending a Site and finding that there is vermin infestation or contamination, take the following actions:
report directly via SFM the nature of the infestation or contamination; and
notify TfL immediately if there is a danger to health.
In cases where remedial action is required, the Service Provider shall notify TfL by raising a Fault via SFM advising the full extent of the issue.
The Service Provider shall only carry out rectification of vermin infestation or contamination under instruction from TfL.
[bookmark: _Toc401748213][bookmark: _Toc403307206][bookmark: _Toc404705173]Control of Exceptional Vegetation
The Service Provider shall, on attending a Site and finding that there is Exceptional Vegetation, take the following actions:
report directly via SFM the nature of the Exceptional Vegetation; and
notify TfL immediately if there is a Health and Safety issue.
In cases where remedial action is required, the Service Provider shall notify TfL by raising a Fault via SFM advising the full extent of the issue.
The Service Provider shall only carry out rectification of Exceptional Vegetation under instruction from TfL. 
In cases where the Exception Vegetation is outside the scope of this Agreement (for example, tree growth on adjacent land not owned or managed by TfL) the Service Provider shall liaise with any Third Party as may be necessary to arrange for the rectification of the Exceptional Vegetation.
[bookmark: _Toc401748214][bookmark: _Toc403307207][bookmark: _Toc404705174]Process
The Service Provider shall establish and maintain an effective Preventive Maintenance process which shall:
link performance measures to the activities undertaken during Preventative Maintenance. The performance measures will be agreed by TfL prior to the Operational Commencement Date of the Agreement and reviewed from time to time to ensure satisfactory results are achieved through the Term;
maintain up to date accurate records of planned maintenance, completed maintenance and inspections, and any associated tests, checks and measurements made. These records must be available for audit by TfL and must be available to TfL upon request. All records must be transferred to TfL during the implementation of the Exit Plan pursuant to Schedule 13 (Exit Plan) if required by TfL; and
report any Faults found during Preventative Maintenance activities via SFM immediately and ensure these Faults are addressed in accordance with Appendix 3 (Fault Management Process) to Schedule 2 (Statement of Requirements).
The Service Provider shall arrange, supply and erect appropriate Traffic Management and/ or signing (e.g. “Signs under Test”) in accordance with Schedule 18 (Permitting, Traffic Management and Lane Rental) to minimise any confusion or danger to the public during any Preventative Maintenance activities.
The Service Provider shall be responsible for the provision of all means of access to the Equipment whilst undertaking Preventative Maintenance, such as ladders and hydraulic platforms.
[bookmark: _Toc401748215][bookmark: _Toc403307208][bookmark: _Toc404705175]Scheduling
The Service Provider shall carry out Preventive Maintenance as laid out in Annex 1 (Equipment Maintenance Schedule and Test Routines) to this Appendix and in accordance with Schedule 5 (Service Level Agreement). 
The Service Provider shall develop a Preventative Maintenance Schedule that specifies when Preventative Maintenance shall be undertaken on each item of Equipment for the first year from the Operational Commencement Date and shall submit this Schedule to TfL for Approval before the Operational Commencement Date.
The Service Provider shall draft the Preventative Maintenance Schedule to ensure that the specified intervals between Reporting Periods are not exceeded. 
The Service Provider shall ensure the Preventative Maintenance Schedule is Approved by TfL and that it complies with the specified intervals, taking into consideration access limitations, coordination with Other Service Providers and Third Parties working in the vicinity, as a minimum. 
The Service Provider may reschedule dates early to facilitate an efficient Preventative Maintenance Schedule or to correspond with planned Tunnel closures.
The Service Provider shall ensure that the Preventative Maintenance Schedule is Approved by TfL prior to the start of each Calendar Year for that Calendar Year.
The Service Provider shall ensure that any proposed changes to the Approved Preventative Maintenance Schedule are Approved by TfL as they occur during the Term of the Agreement.
The Service Provider shall maintain and manage the agreed Preventative Maintenance Schedule using an appropriate tool as Approved by TfL. 
The Service Provider shall maintain and manage the Preventative Maintenance Schedule and ensure that it is reviewed periodically with TfL at the Periodic Review Meeting in accordance with Schedule 10 (Contract Management and Reporting). 
The Service Provider shall develop robust processes to manage the implementation of the Preventative Maintenance Schedule, ensuring the Preventative Maintenance Schedule is achievable, appropriate resources are available and that auditable records of rescheduling and cancellations are kept.
The Service Provider shall ensure that the annual and five (5) yearly Preventative Maintenance checks are entered in SFM in accordance with Appendix 4 (Site and Fault Management (SFM)).
TfL recognises that due to Site access limitations that are unscheduled, it may not always be possible to carry out Preventive Maintenance performed on an annual basis on the scheduled date. For this reason the Service Provider shall have a period of four (4) weeks before and four (4) weeks after the scheduled date in which to complete such Preventative Maintenance.
For all Preventive Maintenance except Annual Preventative Maintenance Events, the Preventative Maintenance activities must be performed within the month that it is due.
If the Preventative Maintenance is not completed on the Service Provider’s planned date, the Service Provider shall complete an "Omitted Maintenance Form" as detailed in Annex 2 (Omitted Periodic Maintenance Form) to this Appendix and forward it to TfL within 24 hours.
For the Service Provider’s awareness, Weeks are deemed to start and end at midnight on Saturdays.
At the Service Provider’s request, TfL may agree to postpone Preventative Maintenance activities to allow them to be completed at the same time or alongside other related activities, for example to align with Capital Works activities on the Equipment involved.
[bookmark: _Ref255496843][bookmark: _Toc401748216][bookmark: _Toc403307209][bookmark: _Toc404705176]Electrical Periodic Inspections (Electrical PIs)
The Service Provider shall carry out all Electrical PIs in accordance with Part 6 of the IEE 17th edition of the IET Wiring Regulations BS7671: 2008 and any regulations that may amend or supersede the same from time to time. 
The frequency of Electrical PIs is determined on the previous inspection and is generally carried out every five (5) Calendar Years. The Service Provider may carry out this requirement as part of other Preventive Maintenance duties due at that time or the work may be carried out as a separate activity with specific resource.
The Service Provider shall ensure that the results of Electrical PIs are submitted electronically to TfL within two (2) weeks of the inspection date. 
The Service Provider shall manage any Faults identified during Electrical PIs in accordance with Appendix 3 (Fault Management Process) to Schedule 2 (Statement of Requirements).
[bookmark: _Toc401748217][bookmark: _Toc403307210][bookmark: _Toc404705177]Reporting
The Service Provider shall report on Preventative Maintenance activities via the Periodic Report in accordance with Schedule 10 (Contract Management and Reporting).
Performance against the Preventative Maintenance Schedule shall be included in the Periodic Report, indicating:
the number of Preventative Maintenance activities completed on their scheduled date;
the percentage of the total scheduled Preventative Maintenance activities for that period that were completed on their scheduled date;
the number of Preventative Maintenance activities not completed on their scheduled date;
the percentage of the total scheduled Preventative Maintenance activities for that period that were completed on their scheduled date;
where a Preventative Maintenance activity has not been completed the Service Provider shall provide reasons on the "Omitted Maintenance Form" as detailed in Annex 2 (Omitted Periodic Maintenance Form)  to this Appendix and provide a new or revised Preventative Maintenance Schedule where necessary.
The Service Provider shall prepare for inclusion in the Periodic Report a spreadsheet detailing Preventive Maintenance carried out and numbers of Faults (weekly, periodic and annual totals) for each type of Equipment for both Faults found during Preventive Maintenance and reported Faults. The Service Provider shall send example layouts of the proposed spreadsheet to TfL for discussion and Approval during the Mobilisation Phase.
The Service Provider shall input any inspection comments of an agreed content and format into SFM on completion of each Preventative Maintenance activity through TfL’s Data Management Team in accordance with Appendix 4 (Site and Fault Management (SFM)). The inspection comments shall include details of any deficiencies found and any remedial measures taken or reports generated.
[bookmark: _Toc401748218][bookmark: _Toc403307211][bookmark: _Toc404705178]Check-Lists
The Service Provider shall develop and submit to TfL for Approval during the Mobilisation Phase maintenance Check-list forms detailing the Preventative Maintenance activities for all Equipment. These Check-list forms are to be completed and signed during each Preventative Maintenance visit and filed for records. TfL reserves the right to check the Check-list forms at any time.
[bookmark: _Toc404705179]Equipment maintenance schedule and Test Routines
The Service Provider shall carry out Preventative Maintenance on the Equipment in accordance with the Equipment maintenance schedule and Test Routines outlined in Annex 1 (Equipment Maintenance Schedule and Test Routines) to this Appendix. 
The Service Provider shall at all times use recognised test procedures as defined in the relevant standards outlined in Appendix 5 (Standards and Working Practices) to Schedule 2 (Statement of Requirements). If no such procedures exist, the Service Provider shall draft an appropriate test specification for Approval by TfL. The test specification shall include suggested methods and plans for the implementation of such tests.
The activities outlined in the Equipment maintenance schedule and Test Routines specified in Annex 1 to this Appendix represent a minimum standard. The Service Provider shall devise and conduct additional tests if experience or Fault reports suggest that these are necessary.
Types of Test Routines: 
Test Routines are specified for the Tunnel communications Equipment to reflect the different levels of Equipment fitted in the Tunnels.
Paragraph 2.1 of Annex 1 (Equipment Maintenance Schedule and Test Routines) to this Appendix refers to the Test Routines for those Tunnels with a leaky feeder radio system.
Paragraph 2.2 of Annex 1 (Equipment Maintenance Schedule and Test Routines) to this Appendix refers to the Test Routines for Tunnels with a Loudspeaker Public Address System.
Paragraph 2.3 of Annex 1 (Equipment Maintenance Schedule and Test Routines) to this Appendix refers to the Test Routines for Tunnels with a Radio Public Address System.
Requirement for Manual Testing:
All Tunnels require some degree of manual testing because the Health & Monitoring (H&M) systems cannot detect all shortcomings that may affect performance.
The Service Provider shall be responsible for keeping the specified Radio Public Address and Loudspeaker Public Address Equipment fully functional at all times, subject to access restrictions. H&M systems, where available, may be used to assist with Fault detection and diagnosis. However, any absence, unavailability or malfunctioning of an H&M system shall not justify the non-clearance of any Fault.
Similarly, if there is any conflict between the test results from an H&M system and the quality of the communications obtained in practice, the status of the Equipment shall be determined by the latter. The ultimate decision as to the acceptability of the performance of any channel shall be that of the user.
With the prior Agreement of TfL, the Service Provider may, if necessary, adjust the sensitivity of the H&M system, where installed, to minimise the number of false alarms but without compromising the H&M system’s ability to detect loss of performance before this becomes noticeable.
The Service Provider shall adjust the H&M systems as necessary so that any gradual degradation in radio performance is detected before service is affected. 
When making adjustments to the H&M systems, the Service Provider shall note that the H&M system is intended to give early warning of deteriorating signal levels before speech quality in either direction becomes noticeably impaired. In this way it is similar to a ‘Low Fuel’ warning light. If an H&M receiver is too sensitive or if an H&M transmitter is too powerful, the H&M system will indicate “pass” for the relevant channel and location when it should have indicated “fail”.  Conversely, if an H&M receiver is not sensitive enough (i.e. “too deaf”) or if an H&M transmitter is too weak, the H&M system will indicate “fail” when it should have indicated “pass”. If necessary, the threshold levels can be checked by inserting a variable attenuator into the base station output feed and increasing the attenuation by small increments until the H&M tests just fail. The process should then be repeated with the attenuator inserted into the receiver input feed.
[bookmark: _Toc401748220][bookmark: _Toc403307213][bookmark: _Toc404705180]Abatements
The Service Provider shall be responsible for accurate record keeping, which is considered part of Preventative Maintenance activities, without which the Preventative Maintenance is deemed incomplete and Preventative Maintenance Abatements and/or SFPs may apply in accordance with Schedule 5 (Service Level Agreement).
No Abatements will apply for any Preventative Maintenance activities that are performed before their scheduled date of performance pursuant to the Preventative Maintenance Schedule.
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Annex 1
Equipment Maintenance Schedule and Test Routines

[bookmark: _Toc398198370][bookmark: _Toc398892286][bookmark: _Toc398892526][bookmark: _Toc398892594][bookmark: _Toc398892639]Preventative Maintenance Specification
The Service Provider shall undertake Preventive Maintenance in accordance with the requirements defined below.
The Service Provider shall log, investigate and resolve any Faults or reduced levels of performance found during these activities as per the requirements of Appendix 3 (Fault Management Process) to Schedule 2 (Statement of Requirements).
[bookmark: _Toc394820253]Service Provider’s Premises
	Daily Maintenance
	On the Maintenance Workstation:
a) Check that all Equipment is on line and showing correct operational status.
b) Check pictures from CCTV cameras for signs of Faults.
c) Check Fault Logs for any outstanding Faults.

	Weekly Maintenance
	As daily maintenance plus the following
a) Clean all monitors, keyboards and control panels on the Maintenance Workstation with an approved cleaner.
b) Check that the Maintenance Workstation is operating correctly.


[bookmark: _Toc398198371]LSTOC Control Centres 
	Weekly Maintenance
	a) Clean all monitors, keyboards and control panels on the Maintenance Workstations with an approved cleaner.
b) Check that all of the Maintenance Workstations are operating correctly.
c) Check that the Video Wall is operating correctly.
d) Check with the LSTOC Operators for any ongoing problems or issues with the LSTOC System.

	Three (3) monthly Maintenance

	As monthly maintenance plus the following:
a) Make a subjective check of the quality of the images on the Video Wall and adjust brightness, contrast and colour as required.
b) Check with the LSTOC Operators for the appropriate pre-set shots on all CCTV cameras.

	Four (4) Yearly Maintenance

	a) Portable appliance testing to be completed on the relevant Equipment in the LSTOC Control Centres. 
Note: this is required every four (4) Calendar Years from the date of the last portable appliance test.


LoHAC Contractors’ Premises
	Weekly Maintenance
	a) Clean all monitors, keyboards and control panels on the LoHAC workstations with an approved cleaner.
b) Check that the LoHAC workstations are operating correctly.
c) Check with the LoHAC contractors for any ongoing problems or issues with the LSTOC System.


CCTV Operator Interface Equipment
	Weekly Maintenance
	a) Clean all monitors, keyboards and control panels on the CCTV OIF with an approved cleaner.
b) Check that the CCTV OIF is operating correctly.

	Four (4) Yearly Maintenance

	a) Portable appliance testing to be completed on the Equipment that makes up the CCTV OIF. 
Note: this is required every four (4) Calendar Years from the date of the last test.


[bookmark: _Toc398198374]Transmission Station Equipment
In addition to the maintenance requirements for any other Equipment which may be located in the Transmission Stations, the Service Provider shall also carry out the following duties which relate to the fabric of the building:
	Three (3) monthly Maintenance
	a) Check for damage to the fabric of the building, compound and fence.
b) Check that the building contains a work table and chair.
c) Check for correct operation of the PSTN telephone for both incoming and outgoing calls.
d) Sweep and mop clean the floor of the building and remove any rubbish.
e) Clear any weeds/undergrowth from compound.
f) Inform TfL of any defects in the fabric of the building, compound and fence and enter details onto SFM.

	Six (6) monthly Maintenance
	As three (3) monthly maintenance plus the following:
a) Check for correct operation of all lights, switches and mains outlet sockets.
b) Check for correct operation of the emergency lighting.
c) Check for correct operation of all heaters and thermostats.
d) Check for correct operation of the air conditioning units(s).
e) Check for correct operation of the intruder alarm system.
f) Check equipotential bonding straps are connected and are in good condition.
g) Inform TfL of any defects in any of the Equipment or systems listed above and enter details onto SFM.


[bookmark: _Toc398198375]Matrix Signal Equipment
	Six (6) monthly maintenance
	a) Clean face of matrices and flasher lenses.
b) Replace all flashing amber and red lamps.
c) Test all matrix aspects and driver operation locally using a test set.
d) Check correct operation remotely from the LSTOC Control Centre.
e) Test dim/bright operation.

	Annual Maintenance
	As six (6) monthly maintenance plus the following:
a) For post-mounted signals, clear any weeds/undergrowth from area local to signal post 
b) Inspect and lubricate all mounting frame hinges and frame securing nuts and bolts on gantries.
c) Lubricate cable connector threads, ensure rubber boots are correctly replaced afterwards.
d) Check equipotential bonding straps are connected and are in good condition 
e) Carry out loop impedance tests and record results.
f) Check correct operation of RCD (8 times check) in accordance with BS7671 17th Edition.


[bookmark: _Toc398198376]Loop Detectors
	Six (6) monthly Maintenance
	a) Check detector operation to confirm detector response and sensitivity to vehicle transit over relevant loop; in the event of failure, replace module or test loop as necessary and record results.
b) Carry out visual inspection of loops in road surface, noting any loop damage to loop or road surface and report any Defects.
c) Check loop sensitivity as appropriate for detection but without adjacent lane detection.
d) Check that generally correct traffic statistics are being produced based on observed traffic flows and speed.

	Annual Maintenance

	As six (6) monthly maintenance plus the following:
a) Carry out loop impedance tests and record results.


[bookmark: _Toc398198377]Overheight Detectors
Blackwall Tunnel Northbound Overheight System
	Monthly Maintenance
	a) Inspect the Equipment for signs of damage and/or wear and tear.
b) Clean all overheight vehicle detector transmitter and receiver lenses.
c) Test correct operation of detectors and associated signs and confirm alarm indication with the LSTOC Operators in the LSTOC Control Centre as appropriate.
d) Test correct operation of overheight detector system associated with the exit ramp and the set of traffic signals on the entrance to Blackwall Tunnel Old Bore, junction 06/136 as follows:
i) check correct operation of the detectors;
ii) check correct operation of the traffic signals and controller;
iii) check correct operation of the barriers and matrix signs;
iv) check correct operation of the LSTOC System from the LSTOC Control Centre via TECS touchscreen; and
v) clean the aspects on the traffic signals in the Tunnel open approach.
e) For System 1 & 2:
vi) Visual checks on OHVD, OLVD, VMS and ANPR
vii) Check on fault and status LED indicators in each cabinet


	Annual Maintenance

	As  monthly maintenance plus the following:
a) For post-mounted detectors, clear any weeds/undergrowth from area local to detector post 
b) Clean and inspect inside detector housings, check correct alignment and height settings.
c) Check tightness of all connections, and tighten if necessary.
d) Carry out loop impedance tests and record results. 
e) Check correct operation of RCD (8 times check) in accordance with BS7671 17th Edition.


[bookmark: _Toc398198378]Variable Message Signs 
	Three (3) monthly Maintenance
	a) Carry out a visual inspection of the sign face and housing for damage.
b) Clean all sign faces and lenses in accordance with manufacturers’ instructions.

	Six (6) monthly Maintenance
	As three (3) monthly maintenance plus the following:
a) Replace flashing amber lamps and external illumination lamps or tubes as appropriate.
b) Check correct operation of the photocell.
c) Check correct operation locally using a test set and ensure all faces/modules/LEDs (as appropriate) are operating.
d) Check correct operation remotely from the LSTOC Control Centre.
e) If fitted, test and record mains distribution unit RCD operation 8 in accordance with BS7671 17th Edition.
f) Clean fascia of sign and lanterns.
g) Check visibility of sign and arrange for Highway Authority to clear any branches/obstructions.
h) Lubricate hinges, locks and struts.
i) Test dim/bright operation using manual switch or test set, as appropriate.
j) If fitted, test RCD trip on 13A maintenance socket using test push button before connecting mains powered test equipment and checking operation of RCD in accordance with BS7671 17th edition.
k) Check air vents for obstructions.
l) Check full operation of the sign functions.

	Annual Maintenance
	As six (6) monthly maintenance plus the following:
a) For post-mounted signs, clear any weeds/undergrowth from area local to sign post 
b) Carry out necessary mechanical adjustments and lubrication as per manufacturers’ specifications.
c) Check plug in relays in the detectors and controller are secure in their mountings; replace relays and/or mountings if necessary.
d) Check equipotential bonding straps are connected and are in good condition.
e) Check tightness of all connections, and tighten if necessary.
f) Carry out earth loop impedance test and record results in accordance with BS7671 17th Edition.
g) Clean the inside of the sign enclosure and all surfaces using a soft bristle non-conductive brush.
h) Use vacuum to suck dust away from modules on the rotating discs to eliminate sticking dots.
i) Check correct operation of all fans and heaters by operation of the relevant thermostats.
j) Check tightness of all electrical connections paying particular attention to the earth connections.
k) Replace air filter.


[bookmark: _Toc398198379]Enhanced Message Signs
	Three (3) monthly Maintenance
	a) Carry out a visual inspection of the sign face and housing for damage
b) Clean the sign face and lenses in accordance with the manufacturers’ instructions

	Six (6) monthly Maintenance
	As three (3) monthly maintenance plus the following:
a) Replace flashing amber lamps as appropriate.
b) Check correct operation locally using a test set.
c) Check correct operation remotely by setting a suitable test message from the LSTOC Control Centre.
d) Check correct operation of the photocell.
e) Check correct operation of the temperature sensors and thermal switches.
f) Test and record the RCD operation 8 times in accordance with BS7671 17th Edition.

	Annual Maintenance

	As six (6) monthly maintenance plus the following:
a) For post-mounted signs, clear any weeds/undergrowth from area local to sign post
b) Check plug-in relays are secure in their mountings; replace relays and/or mountings if required.
c) Check correct operation of the internal heater.
d) Check equipotential bonding straps are connected and are in good condition.
e) Check tightness of all connections and tighten if necessary.
f) Carry out loop impedance tests and record results. Refer to BS7671 17th edition.


[bookmark: _Toc398198380]Barriers
	Three (3) monthly Maintenance
	a) Lightly lubricate bearings and shaft.
b) Check for signs of oil leakage from the gearbox.
c) Check tightness of motor belt and check for signs of wear.
d) Check tightness of all fixing bolts in linkage, motor pulley and shear plates.
e) Check tightness of all electrical connections.
f) Check correct operation of barrier arm and limit switches.
g) Check flashing amber lamps and replace as necessary.
h) Check loop operation to confirm detector response to vehicle transit over relevant loop; in the event of failure replace module or test loop as necessary and record results.
i) Check barrier arm movement is inhibited while loop is occupied.
j) Carry out visual inspection of loops in road surface, noting any damage to loop or road surface and report any defects.
k) Check barrier cabinet door is secure and door lock is lubricated and serviceable.
l) Clean barrier cabinet. 
m) Check for signs of infestation and, if necessary, inform TfL
n) Check operation of programmable logic controller via barrier driver.

	Annual Maintenance

	As three (3) monthly maintenance plus the following:
a) Clear any weeds/undergrowth from area local to barrier 
b) Carry out earth loop impedance tests and record results. Refer to BS7671 17th edition.
c) Replace plug in relays as appropriate.
d) Check equipotential bonding straps are connected and are in good condition.
e) Replace flashing amber lamps as appropriate.


[bookmark: _Toc398198381]Telephones
	Monthly Maintenance
	a) Clean all telephone instruments and housings.
b) Clean the ring-back flasher beacons, if fitted.
c) Carry out speech and ring back tests to/from the LSTOC Control Centre and record results.
d) Replace defective parts as necessary.


[bookmark: _Toc398198382]Tunnel Lane Control Signs
	Monthly Maintenance

	a) Clean signs heads.
b) Clean cabinets.
c) Check integrity of cabinet door seals, lubricate door hinges.
d) Check condition of cabinet paintwork and remedy any minor deterioration.
e) Check tightness of all connections, and tighten if necessary.
f) Check equipotential bonding straps are connected and are in good condition. Refer to BS7671 17th edition.
g) Check alignment of sign heads and check for signs of vehicle damage.
h) Check operation of signs from the LSTOC Control Centre.

	Six (6) monthly Maintenance
	As monthly maintenance plus the following:
a) Replace all of the bulbs in the sign heads as appropriate.
b) Check that each aspect can be set via the sign driver using a test set.


[bookmark: _Toc398198383]CCTV Cameras Mounted On Poles and Buildings
	Six (6) monthly Maintenance
	a) Clean camera glass.
b) Check wiper blade for wear and tear and change if required.
c) Check the security of the camera head assembly.
d) Lubricate the camera housing fasteners with silicone grease.
e) Check the condition of the pan and tilt head, cables and connectors.
f) Check equipotential bonding straps are connected and are in good condition. Refer to BS7671 17th edition.
g) Check auto-iris operation and adjust if required.
h) Check camera focus and adjust if required.
i) Check camera video output level and adjust if required (1 volt peak to peak).
j) Check camera control functions locally from the camera cabinet.
k) Check RCD operation using an RCD tester and record the operation in accordance with BS7671 17th edition.
l) Make a subjective check of the picture quality at the camera cabinet.

	Annual Maintenance

	As six (6) monthly maintenance plus the following:
a) Clear any weeds/undergrowth from area local to camera column.
b) Carry out a visual check of the camera column for damage and/or rusting and, if necessary, inform TfL
c) Lubricate the camera mounting bracket mechanism with grease.
d) Open the camera housing and
i) clean the interior;
ii) clean inside of glass;
iii) check seals and replace if required; and
iv) check for moisture ingress
e) Carry out an earth loop impedance test and record results. Refer to BS7671 17th edition.


[bookmark: _Toc398198384]CCTV Cameras Mounted In Tunnels and Underpasses 
	Monthly Maintenance

	a) Clean camera glass
b) Check wiper blade for wear and tear and change if required.
c) If fitted, check operation of washer system and top up washer fluid as required.

	Six (6) monthly Maintenance
	As monthly maintenance plus the following:
a) Check the security of the camera head assembly.
b) Lubricate the camera housing fasteners with silicone grease.
c) If fitted, check the condition of the pan and tilt head, cables and connectors.
d) Clean interior and exterior of camera control box.
e) Check camera control box connections for integrity.
f) Check equipotential bonding straps are connected and are in good condition. Refer to BS7671 17th edition.
g) Check auto-iris operation using ND filters and adjust if required.
h) Check camera focus and adjust if required.
i) Check camera video output level and adjust if required (1 volt peak to peak). 
j) Check camera control functions locally from the camera cabinet or control box.
k) Check RCD operation using an RCD tester and record the operation in accordance with BS7671 17th edition.
l) Make a subjective check of the picture quality at the camera cabinet or control box.

	Twelve (12) monthly maintenance
	As six (6) monthly maintenance plus the following:
a) Lubricate the camera mounting bracket mechanism with grease.
b) Open the camera housing and
i) clean the interior;
ii) clean inside of glass;
iii) check seals and replace if required; and
iv) check for moisture ingress.
c) Carry out an earth loop impedance test and record results. Refer to BS7671 17th edition.


[bookmark: _Toc398198385]VAID Cameras
	Monthly Maintenance

	a) Clean camera glass
b) Check alignment of camera
c) Check for system Faults or false alarms following cleaning/alignment

	Six (6) monthly Maintenance
	As monthly maintenance plus the following:
a) Check the security of the camera head assembly.
b) Lubricate the camera housing fasteners with silicone grease.
c) Clean interior and exterior of camera control box.
d) Check camera control box connections for integrity.
e) Check equipotential bonding straps are connected and are in good condition. Refer to BS7671 17th edition.
f) Check auto-iris operation using ND filters and adjust if required.
g) Check camera focus and adjust if required.
h) Check camera video output level and adjust if required (1 volt peak to peak). 
i) Check RCD operation using an RCD tester and record the operation in accordance with BS7671 17th edition.

	Twelve (12) monthly maintenance
	As six (6) monthly maintenance plus the following:
a) Lubricate the camera mounting bracket mechanism with grease.
b) Open the camera housing and
i) clean the interior;
ii)     clean inside of glass;
iii)    check seals and replace if required; and
iv)    check for moisture ingress.
c) Carry out an earth loop impedance test and record results. Refer to BS7671 17th edition.



Communications Cabinets Type 609C
	Annual Maintenance

	a) Clear any weeds/undergrowth from area local to cabinet. 
b) Clean out cabinet interior.
c) Check for signs of infestation and, if necessary, inform TfL.
d) Check base seal is intact and reinstate if required.
e) Check backboard, boxes, blocks, terminations and labels intact, if not replace as necessary.
f) Check equipotential bonding straps are connected and are in good condition. Refer to BS7671 17th edition.
g) Grease 609 and 615 cabinet screws.
h) Check for rusting and, if necessary, inform TfL.


[bookmark: _Toc398198386]Power Rural, Power Gantry, Electricity Board Cabinets Type 609PR, PG, EB and Feed Pillars
	Three (3) monthly Maintenance
	a) Test and record RCD operation 8 times. Refer to BS7671 17th edition.

	Annual Maintenance

	As three (3) monthly maintenance plus the following:
a) Clear any weeds/undergrowth from area local to cabinet.
b) Clean out cabinet interior
c) Check for signs of infestation and, if necessary, inform TfL.
d) Check base seal intact and reinstate if required.
e) Check backboard, boxes, blocks, terminations and labels intact, if not replace as necessary.
f) Check equipotential bonding straps are connected and are in good condition.
g) Check for rusting, if necessary report problem to TfL.
h) Test operation of fireman's switch in PG cabinets.
i) Grease 609 cabinet screws.
j) Carry out an earth loop impedance test and record results in accordance with BS7671 17th edition.

	Five (5) yearly Maintenance
	a) Carry out an Electrical PI on the power distribution system fed from the cabinet supply point in accordance with BS7671 17th edition.


[bookmark: _Toc398198387]Fibre Optic Jointing Cabinets Type 609OF
	Annual Maintenance

	a) Clear any weeds/undergrowth from area local to cabinet.
b) Clean out cabinet interior. 
c) Check for signs of infestation and, if necessary, inform TfL.
d) Check base seal is intact and reinstate if required.
e) Check backboard, boxes, blocks, terminations and labels intact, if not replace as necessary.
f) Check equipotential bonding straps are connected and are in good condition.
g) Check for rusting, if necessary report problem to TfL.
h) Grease 609 cabinet screws.


[bookmark: _Toc398198388]600 and 699 Cabinets
The following maintenance is to be carried out in addition to and alongside any specific requirements for maintenance of Equipment located in the cabinet which are detailed elsewhere in this Appendix.
	Three (3) monthly Maintenance
	a) Check that any Equipment installed in the cabinet is operating correctly.
b) Check address plugs are securely fitted to the Equipment, as required.
c) Check operation of the MCBs and type.
d) Test and record RCD operation times in accordance with BS7671 17th edition.
e) 

	Annual Maintenance

	As three (3) monthly maintenance plus the following
i) Clear any weeds/undergrowth from area local to cabinet. 
a) Clean interior and exterior of cabinet.
b) Check for signs of infestation and, if necessary, inform TfL.
c) Check rubber door blocks intact and door seals correctly
d) Check base seal is intact and reinstate if required.
e) Check correct operation of cabinet heaters and thermostat.
f) Check frames, terminal blocks, terminations and labels intact, if not replace as necessary.
g) Check equipotential bonding straps are connected and are in good condition. Refer to BS7671 17th edition.
h) Check for rusting and inform TfL if a problem exists.
i) Carry out an earth loop impedance test and record results.


[bookmark: _Toc398198389]Underground Joints (Copper and Optical Fibre) in Drawpits
	Annual Maintenance

	a) Clear any weeds/undergrowth from area local to drawpit.
b) Check drawpit lid and interior for signs of damage and inform TfL if a problem exists
c) Check for signs of infestation and, if necessary, inform TfL.
d) Check duct seals are intact and reinstate if required.
e) Check joint boxes for signs of damage and inform TfL if a problem exists
f) Check blocks, terminations and labels are intact, if not replace as necessary.



Traffic Enforcement Cameras (in the Limehouse Link Tunnel)
	Monthly Maintenance
	a) Clean camera lens and flash unit glass.

	Six (6) monthly Maintenance
	As monthly maintenance plus the following:
a) Check the security of the camera head assembly.
b) Clean exterior of camera control box.



Traffic Signal and Wig-Wag Sites
	Six (6) monthly Maintenance
	a) carry out a bulk lamp change on traffic signal and wig-wag sites only where there are HI lamps fitted
b) Clean all aspect lenses

	Annual
Maintenance
	As six (6) monthly maintenance plus the following
a) Clear any weeds/undergrowth from area local to controller cabinet.
b) Clean interior and exterior of cabinet.
c) Check for signs of infestation and, if necessary, inform TfL.
d) Conduct annual Electrical Periodic Inspection on traffic signal and wig-wag sites 



Illuminated Road Studs
	Three (3) monthly Maintenance
	a) Check the illuminated road studs for signs of damage.
b) Test operation of the illuminated road studs and record results.
c) Replace defective parts as necessary.



Uninterrupible Power Supply (UPS) Sites
	Monthly Maintenance
	a) check receipt of UPS monitor status message via mobile device and resolve any issue reported

	Six (6) monthly Maintenance
	As monthly maintenance plus the following
a) Check the loadings and record the results
b) Carry out a full system component inspection internally
c) Carry out a full battery inspection; record battery age
d) Check the electrical supply cabling
e) Check the operation of the bypass switch
f) Carry out the environmental checks
g) Check the safety of system
h) Test the operation of the remote alarm signal 
i) Test the operation of the remote monitoring system
j) Check the provision of service sheets and documentation
k) Clean the Equipment
l) Carry out a load bank test and record results
m) Carry out a battery condition test and record results
n) Report any degradation in battery condition or performance to TfL
o) Report any recommendations for remedial work to TfL

	Annual
Maintenance
	As six (6) monthly maintenance plus the following
a) Record all historical data
b) Carry out electrical safety checks and inspection. Refer to BS7671 17th edition.
c) Check equipotential bonding straps are connected and are in good condition.
d) Check operation of the MCBs and type
e) Test and record RCD operation times in accordance with BS7671 17th edition.



[bookmark: _Toc398198391]Tunnel Communication Equipment Preventative Maintenance Specification
The Service Provider shall undertake Preventive Maintenance in accordance with the requirements defined below. 
The Service Provider shall log, investigate and resolve any Faults or reduced levels of performance found during these activities as per the requirements of Appendix 3 (Fault Management Process) to Schedule 2 (Statement of Requirements).
[bookmark: _Ref398892037]Test Routines: Tunnels with a Leaky Feeder Radio System 
	Daily Maintenance
	a) Check the status of the Health & Monitoring (H&M) system for any outstanding Faults or signs of deterioration in performance.

	Weekly Maintenance
	a) Check the status of the Fault indication LEDs on the control Equipment in the Tunnel Service Building or equipment room.
b) Drive through each Tunnel carriageway once per channel, making the following tests. The agreement of the users must be obtained before any transmissions are made:-
1) Using two hand portables in the Tunnel, check that all the London Fire Brigade UHF and TM UHF Systems are operating in talk-through mode. 
2) Test the speech path on the London Fire Brigade channels between hand portables in the Tunnels and 
(i) the Maintenance Workstation, and
(ii) each workstation in the LSTOC Control Centre
for clarity, intelligibility, and lack of interference. Ensure that each workstation loudspeaker, headset and push to talk switch (where fitted) operate correctly.
3) Test the speech path on the London Fire Brigade channels between a hand portable in the car park outside the LoHAC Depot in Naval Row at the Blackwall Tunnel and 
(iii) the Maintenance Workstation, and
(iv) each workstation in the LSTOC Control Centre
for clarity, intelligibility, and lack of interference. Ensure that each workstation loudspeaker, headset and push to talk switch (where fitted) operate correctly.
4) Test the speech path on the Tunnel maintenance channel between hand portables in the Tunnels and 
(i) the workstations in the LoHAC premises, and 
(ii) each workstation in the LSTOC Control Centre
for clarity, intelligibility, and lack of interference. Ensure that the workstation loudspeaker, headset and push to talk switch (where fitted) operate correctly

	Monthly Maintenance 
	As per the weekly maintenance plus the following. 
a) Check the status of the Fault indication LEDs on the control equipment in the Tunnel Service Building or equipment room
b) Drive through each Tunnel carriageway once per channel, making the following tests. The agreement of the users must be obtained before any transmissions are made:-
i) using two hand portables in the Tunnel (and Tunnel portals), check that the London Fire Brigade UHF System is operating in talk-through mode and that coverage extends the whole length of each Tunnel carriageway and at least 50m up each ramp and not excessively further;
ii) using two hand portables in the Tunnel (and Tunnel portals), check that the TM UHF System is operating in talk-through mode and that coverage extends the whole length of each Tunnel carriageway and at least 50m up each ramp.

	Monthly Maintenance (during Tunnel closure)
	a) Carry out a visual inspection of the leaky feeder cables and aerials in the Tunnels from the road surface and report any damage to TfL.
b) Check the transponders in Tunnel, check general condition, power and alarm status, clean as required.
c) Using a Chart Recorder, plot transmitted signal strengths against distance (of the mobile Chart Recorder from a fixed reference point), for all Tunnels and ramps, for all leaky feeder radio channels (except Metropolitan Police). Compare the plots with any previous charts and take corrective action if there are any areas which show deterioration in performance.

	Six (6) monthly Maintenance
	a) Check that all leaky feeder cable terminations in the Tunnel Service Building or equipment room are secure.
b) Check that all terminations in the Equipment cabinets in the Tunnel Service Building or equipment room are secure.
c) Check equipotential bonding straps in the Equipment cabinets in the Tunnel Service Building or equipment room are connected and are in good condition.
d) Clean any dirty surfaces within racks and replace air filters where necessary.
e) Check heat sink temperatures are within specification.
f) Measure the output powers of the radio transmitters in the Equipment cabinets. Note: Excessive transmit power shall be treated as a Fault because overspill can interfere with surface transmissions, especially on London Fire Brigade UHF.
g) Check operation of automatic changeover units, where fitted.

	Six (6) monthly Maintenance (during Tunnel closure)
	As per monthly maintenance (during Tunnel closure) plus the following:
a) Conduct a visual examination of all Tunnel mounted radio Equipment and infrastructure, making good any imperfections such as loose or damaged leaky feeder sections, missing brackets, clips, corroded joints, aerials with damaged or missing elements, etc., using a MEWP for close inspections.
b) Check the general condition of the H&M transponders. 
c) Check equipotential bonding straps in the transponder cabinets in the Tunnels are connected and are in good condition.
d) Clean and lubricate the seals, and replace any seals that are showing signs of failure. 

	Annual Maintenance (during Tunnel closure)

	As per six (6) monthly maintenance plus the following:
a) Using a Chart Recorder, plot signal strengths (measured at the input to the receiver) against distance (of the mobile transmitter from a fixed reference point), for all Tunnels and ramps, for all leaky feeder channels (except Metropolitan Police). Compare the plots with any previous charts and take corrective action if there are any areas which show deterioration in performance.

	Four (4) Yearly Maintenance

	a) Portable appliance testing to be completed on the radio system Equipment in the Tunnel Service Buildings which requires this test (control panels, PCs, monitors). 
Note: this is required every four (4) Calendar Years from the date of the last test.

	When Required
	a) If the H&M system persistently reports Faults when none is present or if it fails to detect genuine Faults, its transponder thresholds should be checked in each direction. Adjustments to the H&M thresholds should only be made if these tests prove that the detection levels are incorrect and will be subject to the agreement of TfL.


[bookmark: _Toc398198393][bookmark: _Ref398892107]Test Routines: Tunnels with a Loudspeaker PA System
	Monthly Maintenance
	a) From the LSTOC Control Centre and at each Tunnel local controller position, play the Loudspeaker Test Count Message to all zones. Drive through the Tunnel and confirm the message is heard clearly in all zones
Notes:
This test must only be undertaken between 10:00 and 16:00 hours during the week (Monday to Friday). 
At Limehouse Tunnel the test should not include the portal zones.
Appropriate warning signs shall be deployed to warn road users and pedestrians of the impending test.  
The warning signs must be removed upon completion of the test.
Two people will be required to carry out this test, one to attend the LSTOC Control Centre and one to attend the Tunnel.

	Monthly Maintenance
(during Tunnel closure)
	a) Check the PA speakers for vehicle damage and ensure that they are correctly orientated.
b) Check connections to PA speakers are secure and cables are not damaged.

	Six (6) monthly Maintenance
	As monthly maintenance plus the following:
a) At the LSTOC Control Room and at each Tunnel local controller position play the Loudspeaker Test Count Message at each Limehouse Tunnel portal zone in turn. Drive through the Tunnel and confirm the message is heard clearly at all portals
Notes:
This test must only be undertaken between 10:00 and 16:00 hours during the week (Monday to Friday). 
Each portal must be tested in turn to minimise disturbance to local residents.
Appropriate warning signs shall be deployed to warn road users and pedestrians of the impending test. 
The warning signs must be removed upon completion of the test.
Two people will be required to carry out this test, one to attend the LSTOC Control Centre and one to attend the Tunnel.
b) Check the PA Equipment in the Tunnel Service Building or equipment room is powered up, operational and free of any defects.
c) Check the PA Equipment cabinets, frames and terminations are secure and labels intact; if not replace as necessary.
d) Check equipotential bonding straps in the Equipment are connected and are in good condition, also 
e) Clean equipment and check filters.
f) Check fans are operating correctly on all PCs.
g) Check that the audio logger has recorded all test messages.
h) Check the remaining HDD space and delete as necessary.

	Six (6) monthly Maintenance (during Tunnel closure)
	a) Clean the PA system speakers in the northbound and southbound Blackwall Tunnels.

	Annual Maintenance (during Tunnel closure)
	a) Clean the PA system speakers in all Tunnels.

	Four (4) Yearly Maintenance

	a) Portable appliance testing to be completed on the PA system Equipment in the Tunnel Service Buildings which requires this test (control panels, PCs, monitors).
b) Note: this is required every four (4) Calendar Years from the date of the last test.



[bookmark: _Toc398198395][bookmark: _Ref398892133]Test Routines: Tunnels with a Radio PA System
As per the Test Routines for Tunnels with a Leaky Feeder Radio System plus the following:
	Monthly Maintenance
	a) Drive through the Tunnel and confirm that all normal programme content is fully operational with a signal quality equivalent to (or better than) that at the surface throughout the length of the Tunnel. The reception must be checked for each analogue station and each DAB audio service. Check the DAB & RDS displays are as expected (not showing alarm).  
b) At the LSTOC Control Centre control room and at each Tunnel local controller position, play the radio test count message. Drive through the Tunnel and confirm: 
i) the message is heard clearly throughout the length of the Tunnel The message must be checked for each analogue station and each DAB audio service. 
ii) the DAB & RDS displays show alarm.
iii) the normal radio programming replaces the radio test count message immediately after exiting the Tunnel portal.
iv) confirm that normal programme content is restored on all services once the 'Incident Over' button is pressed.
Notes:
Appropriate warning signs shall be deployed to warn road users and pedestrians of the impending test.
The warning signs must be removed upon completion of the test.
Two people will be required to carry out this test, one to attend the LSTOC Control Centre and one to attend the Tunnel.

	Annual Maintenance

	As monthly maintenance plus the following:
a) At the LSTOC Control Centre control room and at each Tunnel local controller position, play the radio test count message. Using a hand portable receiver, check the radio test count message is not receivable a short distance (more than 20 metres) from all Tunnel portals and Tunnel Service Buildings. Where there are properties and buildings within this area check that the radio test count message cannot be received at the building curtilage (for all audio services).


[bookmark: _Toc401748222][bookmark: _Toc403307215][bookmark: _Toc404705182]
Annex 2
Omitted Periodic Maintenance Report Form

Please refer to the accompanying Excel file entitled Omitted Periodic Maintenance Report Form.xls.
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