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PART 1 - GENERAL
1.1 SUMMARY
Provide, install, configure where applicable, test and commission the industrial fiber-optic transmission system described in this specification, including the required interfaces, power connections, mounting hardware and compatible accessories.
1.2 BASIS OF DESIGN
Basis-of-design manufacturer and product: KBC Networks ASFOM-REDUNDANT. Source description: Redundant Systems Information Guide.
Equivalent products may be considered only when they meet or exceed every stated interface, performance, power, environmental and mounting requirement without changing the intended system design.
1.3 SUBMITTALS
Manufacturer technical data sheet identifying the exact model and selected hardware variant.
Interface or connection schedule identifying the electrical, optical, wireless, power and network connections.
Power calculation confirming input-supply compatibility and the total connected load where applicable.
Mounting, environmental and configuration details applicable to the proposed installation.
1.4 QUALITY ASSURANCE
Installation shall be performed by personnel familiar with industrial fiber-optic transmission, optical power budgets, connector and wavelength selection, signal interfacing and applicable electrical and network practices. Verify all product capability from the current manufacturer data sheet and selected part number.
PART 2 - PRODUCTS
2.1 REQUIRED PRODUCT
The equipment shall be KBC Networks ASFOM-REDUNDANT, or an approved equivalent meeting all requirements below. It shall be supplied as redundant systems information guide.
2.2 PRODUCT DESCRIPTION
Redundant Systems Information Guide data delivered
When redundancy is required in a communication system, the KBC Networks ASFOM range can be configured to provide back up links on fiber for both point-to-point and bus systems. Redundancy is created by offering two independent paths for the
Most of KBC’s competitors’ solutions will transmit the signals along both paths by splitting the optical signals using some form
2.3 KEY FEATURES
ptical signal – the primary and the secondary path. Under normal operation, the primary path is used; in the event of a failure, the system switches to the secondary path. Most of KBC’s competitors’ solutions will transmit the signals along both paths by splitting the optical signals using some form
f optical switch at the receive end to select between the primary and secondary rather than switching the transmit end. The system will switch to the secondary side when an issue is detected in the primary and remain in this position until the primary issue is rectified, at which point it will switch back to the primary. for switch the primary or secondary fiber Rather than using optical splitting to create the redundant path, the KBC solution splits the signals electrically before transmitting the signal through dual transmit and receive optics. This means that an optical component failure will not cause a system failure. In the alternative system that uses optical splitting, an optical failure in the transmitter or receiver will result in a system failure as there is only one set of optics. Electrical splitting also removes the need for passive splitters / couplers at each remote position and an optical switch at the receiver end, removing single points of failure and increasing the usable optical budget in the system. By using electrical splitting, KBC offers a much greater level of resilience. Each electrical input - be that video, audio, data, contact closure, telephone or Ethernet - is split and passed to two sets of identical optics. Each set of optics then connects to either the primary or secondary fiber. Depending on the number of signals to be transmitted, the optics may be single wavelength WDM or CWDM. During operation, identical signals are transmitted through both the primary and secondary fibers. The electrical interface requirement will dictate how many optical wavelengths are needed and in what direction each wavelength will travel. Regardless of the number of wavelengths required for the particular application, the unit will provide two optical connections - primary and secondary fiber. To monitor the link integrity effectively, it’s not enough just to look at one optical wavelength; all the individual wavelengths must be monitored. To do this, the KBC solution monitors the electrical signal that corresponds to each optical wavelength. As soon as an electrical signal is lost in the primary path, its corresponding data stream signal in the secondary path is made available and is immediately switched in, maintaining the link integrity. As most systems will have bi-directional signals in them, optical wavelengths are monitored at their receiving end, therefore both ends of the link have monitoring and switching capability. KBC Electrical Splitting Redundant Point-to-Point System Contact closure alarm outputs at the central location (ASFOM receiver position) indicate the integrity of every optical wavelength transmission link in both the primary and the Video Outputs secondary paths. Where monitoring happens at the remote location, the alarm contact closure is mapped to the central / receiver location. The secondary alarm outputs are required Electrical as the system runs in ‘hot standby’ mode. When there is a Electrical Secondary Duplex Data failure in the primary side, the system immediately pulls Circuit the lost signal automatically from the secondary link. It continues to do this until the issue in the primary link is rectified, at which time the system switches back to taking Contact closure Alarm outputs. and Secondary fibers the information from the primary. As soon as the problem is resolved, the alarm condition is cleared. The contact closure alarm outputs at the central position will be equal to twice the number of optical wavelengths used in the system as there will be
ne for each primary and secondary fiber. CWDM-Optical Add Drop Multiplexer A redundant ASFOM bus system is essentially the same as a point- to-point system, apart from the bus system always being based on CWDM-OADM CWDM-OADM technology (Coarse Wave Division Multiplexing Оprical Add Multiplexer Main fiber Bus Optical Add Drop Multiplexer - see ASFOM Optics guide) to enable a number of remote nodes to link together on a common
ptical fiber. Like the point-to-point system, every remote bus node features electrical splitting and dual optics to provide the The remote end nodes on the bus system will have three optical connections primary and secondary connections
one each for the primary and secondary buses, and then a second or primary connection depending on the node’s position in the bus. A CWDM device behind the single optical connections breaks the multiplexed link into the individual wavelengths used at that node. The remote end nodes on the bus system will have three optical connections - one each for the primary and secondary buses, and then a second primary or secondary connection depending on the node’s position in the bus. A CWDM device behind the single optical connections breaks the multiplexed link into the individual wavelengths used at that node. At each intermediary node there will be four optical connections provided on the equipment - two for the primary ring, upstream and downstream connections, and likewise for the secondary bus. The CWDM-OADM devices at these locations can be thought of as ‘T’ junctions on a road network. As shown in the diagram, the ‘upstream’ and ‘downstream’ connections forme the top section of the ‘T’, and the wavelengths required at that location are the bottom connections. All these connections ar internal to the KBC devices. At the central point, the primary and secondary fibers (one connection each) are passed through CWDMs to break out the s individual optical wavelengths. From here the system is identical to the point-to-point in that each electrical signal streamded i monitored and if it is lost, its sister stream is pulled from the secondary fiber bus. Contact closure alarm outputs are provi for every wavelength used in both the primary and secondary fibers. By knowing the wavelengths used at each location, a fiber break can be pin-pointed to between two node positions based on the fact that the wavelengths received in the primary would not be received in the secondary and vice versa. From this matrix, a cable break could be located very easily. Redundant Bus System Due to ongoing technological improvements, product specifications are subject to change without notice. KBC is not liable for any errors, omissions or changes of any description
f the goods contained herein. This information is for the sole purpose of identifying the products, and KBC makes no warranty that the products conform to any description contained herein. Do not rely solely on any representations, statements, or assertions Node 1 Electrical concerning these Products contained herein. splitter
2.4 SOURCE-VERIFIED TECHNICAL REQUIREMENTS
	Requirement
	Specified performance

	Source data - Technical specification
	Refer to the current manufacturer data sheet identified above for source-verified performance requirements.


The installer shall verify the selected part number, accessories and all project-specific operating limits against the current manufacturer data sheet before procurement and installation.
2.5 SOURCE VERIFICATION NOTE
The requirements in this document have been prepared from info_guide-asfom_redundant-low-rev1401.pdf. Any configurable channel count, optical module, antenna, power supply, plug, mounting option, battery, solar array, accessory or regional variant shall be selected and confirmed separately where the source sheet presents multiple possibilities.
PART 3 - EXECUTION
3.1 EXAMINATION
Confirm that the proposed equipment and selected variant match the approved design, required interfaces and intended operating environment.
Confirm that all input-power, cable, fiber, antenna, network and mounting conditions are within the manufacturer limits.
Confirm that all required accessories, transceivers, power supplies, batteries, antennas, mounting components and interconnection items are available and compatible.
Do not begin installation until conflicts between the design, site conditions and manufacturer requirements have been resolved.
3.2 INSTALLATION
Confirm signal type, channel count, direction, connector, wavelength, fiber type and link distance for every optical path.
Confirm compatible transmitter, receiver, card, chassis and power-supply arrangements before installation.
Protect and route fiber in accordance with the approved drawings, maintaining bend radius and connector cleanliness.
Label all electrical interfaces, optical links, fibers, cards, chassis positions and power circuits.
3.3 CONFIGURATION AND COMMISSIONING
Verify operation of every electrical signal and optical path included in the system.
Measure or otherwise confirm optical link performance and verify that the installed loss is within the approved budget.
Demonstrate alarm, redundancy and recovery functions where supported.
Provide final channel schedules, optical test results and installed model/serial information.
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