PRASA METRO RAIL- CAPE TOWN NORTHEN CORRIDOR
FiBRE OPTIC SENSORING system installation specification
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1. Scope of works

The scope of works of the Fibre Optic Sensing System (FOSS) contractor shall be the supply, install, and commission of the complete FOSS Installation at Western Cape Metro Region (WCMR) north corridor between Cape Town via Mutual to Strand. This system has to be a Distributed Acoustic Sensing (DAS) a technique that turns an optical fibre into a continuous sensor, capable of detecting acoustic signals at thousands of locations along the fibre cable length. The system should contain a laser, which typically pulses 2500 times per second. As a light pulse travels through the fibre, naturally occurring impurities in the glass will cause a proportion of light to be reflected to the end device. Ground borne vibration should cause tiny changes in the strain of the fibre, which in turn should affect the characteristics of the reflected light. 

The Optical Fibre that will act as an acoustic sensor in this application is already available and is buried directly and in the same trench as the Signal cable the system is meant to protect. During the execution of this contract there would be contractor(s) on site installing the end device(s) and monitoring stations. 
The system is to be installed at the specified area within PRASA WC region’s network and be allowed to operate there for a period of 12 months as a pilot project and to assess its performance. The system is to detect any trenching movements along the signal cable length and alert the Protection Services of such activities immediately indicating the exact location of activity.
2. Scope of works Summary

In this section the user requirement attempts to indicate what is required from the bidders and what is in place. The following are the minimum requirements:
1. The proposed solution must strictly use fibre optic cable as distributed sensor.

2. The covered area should be 40 km at least.
3. The system should detect any trenching activities up to 3 metres from the fibre.

4. The system should come with the monitoring console.

5. The system should clear activity indicators.

6. The system must have other capabilities such as parameter detection, asset condition monitoring, etc even though they are not part of this scope.
3. Previous experience

Tenderers shall include the following in their submissions; 

· Detailed schedule (Curriculum Vitae) of similar, previous projects completed with reference (contact) numbers.

· Installation and Training Certification from OEM.

4. Drawings 

The drawings generally show the scope and extent of the proposed work and shall not be held as showing every minute detail of the work to be executed. 

The position of devices, equipment and data points that may be influenced by built-in furniture or other objects must be established on site, prior to these items being installed. 
5. Setting Out of Works 

The electronics and electrical subcontractor shall be responsible for marking out and setting out of all equipment and plant.  The positions of items of electronic and electrical equipment indicated on the drawings are to be taken as approximate. The exact position for fixing shall be obtained by site measurements. 

In case of doubt, decisions shall be obtained from the Project Manager. 
6. Electronic wireways

The electrical contractor shall install wireways intended for use by electronic subcontractors.  The electrical and electronics contractors shall allow in his tender for attendance to the various subcontractors to indicate wiring routes to them.
7. Fibre Optic Network

PRASA WC region has a fibre cable as follows:

· Backbone Fibre cable – 96 fibres (SM – 9/125 μm)

· Level Crossing Fibre Cable – 12 Fibres (SM – 9/125 μm)

· RM & TCC Fibre Cable – 12 Fibres (MM – 50/125 μm)
This is buried 1.2 metres directly underground. The integrity test results will be provided prior commencement of project installations. 
8. Fibre Optic Sensing system

The basic structure of an optical fibre sensor system should consist of an optical source, a transducer and a receiver. Where, at the receiver, a photodetector is used to detect the change in the optical signal that is caused by the physical perturbation of the system. 
8.1. The Monitored Section
This pilot project is consisting of a 40 km stretch of signal cable running underground. The areas covered run from Cape Town via Mutual to Strand.  
8.2. Patch Panels
Prasa will make provision for any requirement of patch panels.
8.3. End devices

The fibre optic sensor has an optical fibre connected to a light source to allow for detection when there is trenching activity. In addition the activity and cable condition status monitoring device is to be provided for. 
8.4. Operational methodology  

Virtual detectors are to be located throughout the length of the pilot area.  

All the technical prerequisites for the system to be fully functional are to be stated clearly to PRASA during this bidding process.
Activation of alarm from a zone shall trigger an output to initiate the switching of auxiliary services within in same division, where applicable.

These zones (if applicable) shall be confirmed on site with the Engineer.
The general zoning shall be such that when there is an alarm upon double knock from an area/zone, the entire division will be activated.
8.5. Networking
The ten panels shall be networked using comms grade cable for the RS485 link.
9. Tender information

The priced bills of quantities, priced in full, shall be returned with the tender documentation.

10. Documentation

The following documentation shall be issued prior to completion and, as such, would represent a prerequisite to attaining completion.

i. Detailed operational manual for all systems
ii. As built drawings indicating:

a. Positions of devices,

b. Zoning (if applicable)
c. Wiring diagrams

d. Detailed system component test reports
iii. Model Certificates

iv. Battery Calculations
This documentation shall be supplied in 3 sets of hard copy as well as soft copy on a CD.  The drawings shall be issued in both AutoCAD .dwg format as well as .pdf format.
A pro-forma set of documents shall be issued to the Engineer for approval at least three weeks before completion is scheduled to enable a process of review and comment.

11. Testing and Commissioning and Training

· The final testing of the systems shall be done in the presence of and to the satisfaction of the Engineer and a client representative.    
· Tests shall include simulation of alarm conditions at random areas to prove the efficiency of the system and the Contractor shall supply all equipment necessary for these tests.  
· The Contractor shall complete his own testing to satisfy himself that all is working before requesting that the Engineer & Project Manager witness these tests.  These test results shall form part of the as-built documentation specified above.

· The Contractor shall allow for the training in the use of the equipment by personnel. A minimum of four sessions shall be allowed per system.  The training shall be delivered upon senior building administrators as well as members of their staff whom they may elect to be present.
12. Maintenance & Guarantee 

The contractor shall allow for free maintenance during the running of this pilot project
The Contractor shall provide detailed maintenance schedule of all equipment installed. The schedule shall indicate installation dates and its required service dates. The schedule shall further detail the OEM, part number, and quantity. 

All Guarantee Certificates shall be from the OEM as well as the contractor in the case where PRASA decides to purchase this system outright. 
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