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I. About the "Blue book" 
 

The CTU "blue book" is a synopsis of the guidelines for installation, integration, 

programming and maintenance related matters applicable for all CTU related works. 

It describes in detail how these tasks should be performed and what role the staff has 

in these processes. The "Blue book" will also serve as a common reference between 

the contractor and the EP in general. 

 

The "Blue book" is divided into the following sections: 

 

I. About the “Blue book” 

II. Integration tasks  

III. Installation tasks 

IV. Programming tasks 

V. Default settings, adjustement & timing 

VI. Maintenance tasks 

VII. Inventory items 

 

The clear separation between integration tasks, installation tasks and maintenance 

tasks does not exempt the staff/contractor from the obligation to apply the rules put 

forward in the text when performing tasks that were initially “defined” under one 

category but ultimately seemed more of another category or a combination of the 

aforementioned. 

 

This document is subject to change with further notice following a standard 

procedure. 
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II. Integration tasks 
 

II.1 Functional specifications 
 

The functional specifications of a system is the documentation describing the 

expected behaviour of an AV system. This documentation typically describes what 

kind of behaviour is required by the user as well as any requested properties of 

inputs and outputs of a concerned system. The functional specifications are the more 

technical answer to a matching requirements analysis description. In more complex 

systems, multiple levels of functional specifications will typically nest together, e.g. 

on the systems level, on the module level and on the technical details level. 

 

In systems engineering functional specifications is a document that clearly and 

accurately describes the essential technical requirements for items, materials, or 

services including the procedures through which can be determined if the 

requirements set out have been met. Specifications help avoiding duplications and 

inconsistencies, allow for accurate estimates of necessary work and resources, act as 

a negotiation and reference document for engineering changes, provide 

documentation on configuration settings, and allow for consistent communication 

among those responsible for primary functions of systems engineering. They 

provide a concise idea of the problem to be solved enabling the efficient design of a 

system (and its alternatives) and the corresponding cost estimate. They provide 

guidance to testers for the validation (qualification) of each technical requirement set 

out. 

 

Functional specifications do not define the internal functioning of the proposed 

system, they do not include the specifications on how certain functionalities will be 

implemented internally. Instead, they focus on what various “users” (e.g. people 

using the program, computer peripherals, …) might "observe" when interacting with 

the system. A typical functional specification might be stated as follows: 

 

“When clicking the OK button, the dialog window is closed and the 

software focus returns to the main window, to the same state the 

software was in before this dialog window had been opened.” 

 

Such a requirement describes an interaction between a ”user” and the software 

system. When the user provides input to the system by clicking the OK button, the 

program responds (or should respond) by closing the dialog window containing the 

OK button. 

 

This can be informal, in which case it can be considered as a blueprint or user 

manual from a developer point of view, or formal, in which case it has a definite 

meaning defined in mathematical or program terms. In practice, most successful 

specifications are written to understand and fine-tune applications that have already 

been developed, although safety-critical software systems are often carefully 

specified prior to application development. 

http://en.wikipedia.org/wiki/Systems_engineering
http://en.wikipedia.org/wiki/Function_%28engineering%29
http://en.wikipedia.org/wiki/User_%28computing%29
http://en.wikipedia.org/wiki/Blueprint
http://en.wikipedia.org/wiki/Formal_specification
http://en.wikipedia.org/wiki/Mathematics
http://en.wikipedia.org/wiki/Safety-critical
http://en.wikipedia.org/wiki/Software_systems
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The functional specifications can either be part of the call for tender, or be part of 

the tender. In either case the counter party will have to agree on those functional 

specifications. Functional specifications have many purposes. One of the primary 

purposes within projects teams is to achieve some form of consensus on what a 

program is to achieve before making the more time-consuming effort of writing 

source code and test cases, followed by a period of debugging. Typically, such a 

consensus is reached after one or more reviews by the project stakeholders after 

having negotiated a cost-effective way to achieve the requirements the software 

needs to fulfil. 

In the ordered industrial software engineering life-cycle (waterfall model), 

functional specifications describe what has to be implemented. The systems 

architecture describes how the functions will be realized using a chosen 

hardware/software environment. In non-industrial, prototype systems development, 

functional specifications are typically written after or as part of the requirements 

analysis. 

When CTU agrees that a functional specifications consensus has been reached, the 

functional specifications are typically declared "complete" or "signed off". After 

this, typically the programmers write source code and test cases using the functional 

specifications as a reference. During the test phase the behaviour of the program is 

checked against the expected behaviour as defined in the functional specifications. 

 

II.2 Technical description 
 

The technical description is the documentation describing the requested technology 

and/or materials to be used to obtain the functional specifications of an AV system. 

The documentation typically describes what kind of behaviour is required by the 

user as well as the requested properties of certain hardware. A technical description 

is the technical boundary within which an AV system has to comply in order to 

assure a smooth integration with previous or future installations. It can specifically 

dictate the products to be used and/or the types of products/signals to be used to 

obtain a specific objective. 

 

Examples for product specifications can be: 

 

 The use of a certain card frames and/or cards might be required due to 

existing the architecture, based on the same type of hardware  

 The use of a certain conference system (component) might be required to 

assure integration with rooms already equipped with the same type of 

hardware. 

 

Examples for technology specifications can be: 

 

 The use of a certain signal type (eg. HD-SDI 1080i50) can might be 

required due to the existing architecture based on the same signal type. 

 All connections have to be "wired" connections to assure signal integrity 

and avoid broadcasting of sensitive content. 

 

The technical description can either be part of the call for tender or be part of the 

tender, in either case the counter party will have to agree on the technical 

description. 

http://en.wikipedia.org/wiki/Source_code
http://en.wikipedia.org/wiki/Test_case
http://en.wikipedia.org/wiki/Debugging
http://en.wikipedia.org/wiki/Stakeholder_%28corporate%29
http://en.wikipedia.org/wiki/Systems_architecture
http://en.wikipedia.org/wiki/Systems_architecture
http://en.wikipedia.org/wiki/Requirements_analysis
http://en.wikipedia.org/wiki/Requirements_analysis
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II.3 Drawings/Schematics 
 

Drawings and/or schematics will be supplied before the start of any works. 

Drawings and/or schematics allow CTU to assess whether the required 

specifications will be met. As-built plans will follow on (partly) project finalisation 

where installation specific modifications were made due to unforeseen reasons. 

 

Drawings and schematics shall comply with the following requirements: 

 

 .dwg format and optional .pdf format 

 use different colours and layers for different signal types/elements 

 use blocks for repetitive elements 

 use identifiers for all components 

 use signal info labels 

 use physical input/output identifiers 

 signal flow from top to bottom & left to right 

 device "inputs" will be on the left side, and "outputs" will be on the right 

side of a device 

 use "cable bundles" with clear identifiers where possible to create clarity 

 revision version/date history 

 clear identification of the subject/area of the plan 

 

The following drawing types are requested: 

 

II.3.1 Audio Visual schematics 

 

Audio visual schematics have different purposes. They show the 

interconnections between the various components, they allow the engineer to 

make all the necessary interconnections and allow the technician to trace a 

signal to determine the cause of a problem. The schematics should therefore 

contain all the information needed to perform these tasks, but stored in 

separate layers allowing to visualise only the relevant information. CTU 

requirements towards the schematics are: 

 

Schematics will be provided in both digital format and on paper (A0, A1, ...) 

For every room/area 2 paper copies will be supplied of which: 

 

 One will be stored in every room/area together with the other 

drawings 

 One will be used for archiving 

 Complex installations will have additional separate diagrams for 

audio and video, networking, control signals, … 

 Power/mains schematics 

 

Power/mains schematics show the interconnections between various 

components, they allow the engineer to make all the necessary 

interconnections and allow the technician to trace a signal to determine the 

cause of a problem.  
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Although the electric circuit board design goes beyond the scope of these 

schematics, CTU  might nevertheless ask the contractor to provide a circuit 

diagram to enable CTU to validate it. Upon designing a system, the contractor 

will into account the individual load per circuit (for the dimensioning of circuit 

breakers, …), additionally he will also take into account the selectivity of the 

different circuit breakers. 

 

Certain devices in a meeting room or the central technical area can be 

switched off following the different needs at a certain time e.g. to help 

minimise carbon footprint and save energy costs. In order to be able to realise 

this, additional switched power circuits might have to be foreseen. The type of 

power switch used also allow CTU to identify devices of which certain 

components are aging and could cause a failure in the very near future. 

 

II.3.2 Implementation drawings 

 

The integrator shall provide architectural drawings of the site where works are 

foreseen depending on the size of the project. The drawing type will be .dwg 

format. It is up to the contractor to make the drawings of the proposed 

implementation of the proposed equipment. 

 

The drawings will meet the following requirements: 

 

 3D drawings have the preference over 2D drawings in order to get 

a clearer picture of the intended result. Objects in 3D can be drawn 

using Isometric-, Dimetric-, and Trimetric projection or in 

perspective 

 the drawings will be scaled, identifying the scale and several major 

dimensions 

 use different colours to identify different layers/structures 

 where applicable the drawings will be made according to the 

American projection 

 at least one set of drawings will show the physical implementation 

of the equipment in the conference/meeting room, control room, 

… clearly showing ergonomics, viewing angles etc. 

 another set of drawings will show the different cable paths in the 

local control room, conference/meeting room, central technical 

are, 19" rack(s), … 

 

Where hoist and lift installations are concerned, the following supplementary 

drawings are required: 

 

 a drawing stating dynamic and static loads 

 distances between payloads and hoist attachments 

 drawings from the manufacturer of the construction indicating the 

load division under the given conditions 

 drawings of the building construction where the hoist/lift 

installation is installed 



9 

 

II.3.3 Rack layouts 

 

A design should be presented showing the implementation of the equipment in 

the 19" rack(s). Components not requiring regular manipulation or display 

consultation will not be installed at eye-height (amplifiers, video or audio 

processors…). The contrary goes for equipment that does require regular 

manipulation or that has a display that needs regular consulting (monitors, 

equalisers, DVD recorders or patch fields…). All equipment shall be installed 

at the front of the 19" rack, including patch fields and network switches. Only 

power distribution sockets and rack lights can be installed at the back. 

All unused rack space shall be covered with blind panels, and depending on 

the heat transfer those shall be slotted or not. 

All sides will be covered with panels to help direct the airflow. The top shall 

have an (active) air outlet. Horizontal tie-bars to help support cabling are not 

allowed except where it concerns patch fields, or equipment with a tie-bar (see 

Patch fields) 

 

The drawings will meet the following requirements: 

 

 3D drawings and 2D drawings in order to get a clear picture of the 

intended result. Objects in 3D can be drawn using Isometric-, 

Dimetric-, and Trimetric projection or in perspective 

 the drawings will be scaled, identifying the scale and several major 

dimensions 

 use different colours to identify different layers/structures 

 where applicable the drawings will be made according to the 

American projection 

 

II.4 Power consumption calculation 
 

The contractor is obliged to provide a detailed power consumption calculation. This 

calculation will indicate the total power consumption of the different proposed AV 

systems when the concerned installation: 

 

 is switched off (the equipment is either OFF or in Stand-by mode) 

 is powered on and in normal operating mode 

 is powered on and in its “maximum power” consumption mode 

 

A separate calculation based on in-rush currents is obligatory 

 

II.5 Heat dispersal simulations 
 

Any installation generating more heat than can evacuated via heat conduction, 

convection or thermal radiation, without increasing the ambient temperature will 

require such a study. The contractor is obliged to provide a heat dispersal 

simulation. This simulation should indicate the heat transfer in the installation. 

Special care should be taken where equipment with forced ventilation and 19" 

slotted blind panels is concerned in order to avoid ventilation short circuits. 
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The contractor is also obliged to make a calculation regarding the amount of BTUs 

being produced, where 1 watt is approximately 3.41214 Btu/h. These figures could 

be used to adjust the size of the air-conditioning and to check whether special 

arrangements need to be made on a cooling level. 

 

II.6 Grounding and EMC 
 

Correct grounding is a premise for achieving good EMC conditions. 

 

Grounding and shielding must comply with the guidelines for grounding according 

to the standards in: 

 

 EN 50174 Information technology – cabling installation 

 EN 50310 Application of equipotential bonding and earthing in buildings 

with information technology equipment. 

 

In order to ensure proper grounding, it is vital that the contractor(s) responsible for 

the wiring are well aware of the principles for grounding as set out in the references 

stated above. Handling/termination of shielded cables, wiring communication 

rooms, and rack grounding are especially important areas. 
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III. Installation tasks 
 

Installation tasks concern the physical installation of equipment enclosures, 

equipment, cabling, cable termination (connectors) and cable labelling. 

 

The “installation of equipment” concerns the physical installation of: 

 

 19" racks 

 Equipment in 19" racks 

 Power distribution 

 Patch fields 

 Cameras 

 Displays 

 Projectors 

 workbenches 

 … 

 

Installation matters taken into account are heat transport, rigidity, aesthetics, 

ergonomics, sound insulation, accessibility, service-friendliness, skilful installation, 

cable tidiness and cable identification. 

 

The following installation methodology is obligatory: 

 

III.1 Cable installation 
 

CTU requires the highest quality of cable routing throughout their systems. Cables 

shall therefore be laid in neat bundles, both where visible, in false floors/ceilings and 

vertical cable ducts.  

 

 
 

Quality of cable routing will be monitored by CTU staff.  
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Within a rack (seen from the back) the cable routing to be respected will be: 

incoming cables on the left-side, outgoing cables on the right-side, as illustrated. 

 

 the contractor will not make use of horizontal tie bars to support cabling 

 fiber optic cabling will be installed with the necessary precaution, using 

velcro cable ties. The use of standard tie-wraps is forbidden to avoid 

bending loss. 

 Halogen-free cabling is obligatory except for prefab DVI, HDMI, mini 

jack, Cinch, RS-232 cables 

 All cables used, even short adapter cables, should be of professional 

quality. Cables intended for the domestic market are not allowed! 

 The excessive part of an installed tie-wrap will be cut off “flush”, using a 

full-flush-cutter to avoid the razor sharp edges of a regular cut. (see images 

below)  

 A clear separation between audio, video cabling and power/mains cabling is 

needed. The same type of separation between data (LAN included) and AV 

cabling is also needed both in false ceilings, floors and 19" racks 
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III.2 Cable lists & labels 
 

A cable list should be provided, indicating the origin and the destination of each 

separate cable, including the break-out strands from a multi cable. 

The cable list should contain the following elements: 

 

 Cable type 

 Origin & Destination 

 Measured length 

 Termination & test Ok 

 

In order to detect errors in cable termination the last two values should be 

determined using a Time Domain Reflecto meter, and should be verified from both 

cable ends after termination but prior to installation/connecting. 

 

Two labelling alternatives are allowed: 

 

 Option 1: A unique colour coded number of at least 5 digits. In buildings 

equipped with identical installations, reoccurring cable numbers 

(always used for the same cable) are preferable to ease 

comparisons between installations. 

 Option 2: Each separate cable should be labelled with the same indication 

as used in the schematics (both ends). All texts should be in 

English. The contractor should supply printed labels that are put 

on a sleeve wire marker (see image) 

 

The content of the label is as follows: 

 

First line:   Device ID, in/out, connector designation 

Second line:   FROM/TO, Device ID, out/in, connector designation 
 

NB: The font size for the upper line should be 1.6 times the font size for the lower line. 

The text "FROM" and "TO" should be Italic. 

 

An example: This cable is connected between the AutoPatch Matrix DVI OUT 1 

and MediaWall DVI INPUT 3. 

 

Label on matrix side  Label on MediaWall side 

 
               AP-01 out DVI 1                  MW-01 in DVI 3 

    TO: MW-01 in DVI 3                FROM: AP-01 out DVI 1  
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III.3 Installation of 19" equipment 
 

19" equipment will be installed in a 19" rack using all of the available fixing points. 

When required, depending on the weight, height and depth of the 19" unit, support 

brackets or a support tray will be foreseen to avoid torsion. Any 19" unit having 

multiple power/mains connections will be wired with as many power leads as there 

are connections. 19" equipment will be fixed, using M5 or M6 screws only, using a 

plastic washer to protect the device from scratching. 

1U of free space is needed for ventilation between each 19" device that is consuming 

a considerable amount of energy and/or is producing a considerable amount of heat. 

All 19" equipment will be removable using the fixing screws in the front, and in 

exceptional cases also at the back. No screws will be installed from the side. 

By preference equipment that produces a lot of heat will be placed in the lower 

section of the 19" rack. Power distributors will be installed at the back, either on the 

highest or lowest possible position of the 19" rack. 

Network switch(es) will be installed in the next available top positions. 

One rack per local control room shall be equipped with a mains distributer at the 

bottom front position. 

 

III.4 Installation of projectors 
 

The installation of video projectors is subject to certain rules in order to obtain a 

save and optimal performing installation. 

Regarding safety please refer to § Overhead installed equipment 

To assure optimal performance a projector should be installed horizontal and within 

the vertical lens shift range of the projection screen to avoid the use of digital 

keystone correction in order to avoid extra processing time in the projector which 

could cause lip-sync errors. By preference small and medium size projectors will be 

installed using a bracket that allows for pitch, roll and yaw adjustment in order to 

optimize the alignment of the projected image on the projection screen. 

 

III.5 Installation of microphones 
 

The installed microphones, whether installed on a lectern or on a conference table, 

will be as insensitive as possible to contact sound. The microphones will be fixed to 

the lectern or to the table using screws, their inseparable cable, or via a dedicated 

shock mount. 

 

III.6 Sound distribution calculation/ simulation 
 

Where applicable the contractor is obliged to provide a diagram showing the 

distribution of sound through the loudspeaker system. For delegates in a meeting 

room or a lobby an equal SPL (Sound Pressure Level) on a listening plane at 1,5m 

above the floor is obligatory, but only at those places where delegates are seated. 

The use of delay lines for the speaker system of a conference room is prohibited. 

Precautions are needed to avoid late reflections or to avoid the "Haas effect" 

generated by early reflections, in their turn generated by reflection from a nearby 

surface ≤ 5m. 

Depending on the distance, power and number of installed speakers a low 

impedance, 70V or 100V speaker interface should be used. It is up to the tenderers 
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to propose the most appropriate system. The amplifier should match the loudspeaker 

system, and should be able to provide sufficient power for a particular system. 

 

III.7 Audio quality 
 

If no other specifications are stated. Technical quality requirements are in general 

referring to IEC 268. The requirements are mainly based on Nordtest Method NT 

ACOU 108: “In Situ Measurements of Permanently Installed Public Address 

Systems.” 

 

Remaining acoustic noise (buzzing, hum, etc.) from the sound system is not to 

exceed 25 dBA. Noise is measured at the normal rest position. Please note that the 

specified technical quality requirements are not always sufficient to ensure a 

satisfactory subjective audio quality. The shape of the room, the acoustic conditions 

and the characteristics of the loudspeakers are also of vital importance for the sound 

quality experienced. All loudspeaker systems, including amplifiers, should be 

adapted to the shape of the room and its usage and be dimensioned with an emphasis 

on a high level of naturalness, constant sound pressure coverage and adequate output 

capacity. 

 

The requirements below are recommendations to be used in most rooms intended for 

regular instruction, teamwork, meetings, etc., but should in some cases be adapted to 

the shape of the rooms and their use. 

 

III.8 Vocal amplification 
 

Vocal amplification systems should respect the following main requirements: 

 

 All microphones mixing should be done automatically. The vocal 

amplification system should be equipped with frequency smoothing, 

dynamic limiter and signal delay. 

 The acoustic frequency response should be within ± 3 dB in 1/3 octave 

bands between 120 Hz and 10 kHz. Below 240 Hz and above 5 kHz a roll-

off of up to -3 dB per Octave is accepted. 

 The system should, in the 2 kHz octave band, give a direct sound coverage 

with evenness within +3/-6dB. 

 The above requirements should be met for at least 90 % of the audience. 

 Vocal clarity measured without people present should be minimum STI = 

0,7 for the entire audience area. 

 Under these conditions there should not be any audible distortion. The 

electrical distortion should not exceed 1 % Total Harmonic Distortion 

(THD). 
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III.9 Program audio 
 

Program sound systems in meeting rooms should respect the following main 

requirements:  

 

 The system should be able to produce a constant, enduring sound pressure 

level at Leq = 100 dBC (±3 dB). 

 The acoustic frequency response should be within ± 3 dB in 1/3 octave 

bands between 70 Hz and 12kHz. Below 140 Hz and above 6 kHz, a roll-

off of up to -3 dB per octave is also accepted. 

 The above requirements should be met for at least 90 % of the audience. 

 Under these conditions there should not be any audible distortion. The 

electrical distortion should not exceed 1 % Total Harmonic Distortion 

(THD.) For combined sound systems with flush mount loudspeakers in the 

ceiling, the above-mentioned requirements for vocal amplification apply. 

Additionally, requirements for program sound systems are to be met but the 

requirement for the sound pressure level is reduced from 100 to 95 dBC. 

 Sound distribution shall be mono unless otherwise specified. 

 

III.10 Loudspeaker solutions for smaller rooms 
 

Loudspeaker solutions in smaller rooms with flat panels/projectors should respect 

the following main requirements:  

 

 The system should be able to produce a constant, enduring sound pressure 

level at Leq = 90 dBC (±3 dB). 

 The acoustic frequency response should be within ± 3 dB in 1/3 octave 

band between 100 Hz and 12 kHz. Below 200 Hz and above 5 kHz, a roll-

off of up to -3 dB per octave is also accepted. 

 The above requirements should be met for at least 90 % of the audience. 

 Under these conditions there should not be any audible distortion. The 

electrical distortion should not exceed 1 % Total Harmonic Distortion 

(THD.) 

 

III.11 Selection and verification of loudspeaker solutions 
 

The selection of loudspeaker solutions (type, angles and quantity) depends on the 

tendered loudspeaker type, room size and reverberation time. Solutions for larger 

auditoriums should be verified by using suitable calculating programs (i.e. EASE, 

Odeon, CATT Acoustic, BOSE Modeller, CADP2 or similar). For the remaining 

rooms with vocal amplification, it is sufficient to draw the coverage radius (-6 dB) 

for the tendered loudspeaker type at head level for the octave bands 250 - 2000 Hz. 

 

If adequate drawings and information about room acoustics (reverberation time) are 

unavailable when the tender is sent out, an adjustment of the solutions before 

commissioning will be expected to the live situation. 
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The loudspeakers should be directional and located as far as possible to ensure a 

uniform direct sound level in the audience area, radiating as little as possible to other 

areas. 

The documentation of the executed calculations of coverage etc. should be 

submitted to the owner before the system is implemented. If the tendered solution 

turns out not to meet the system requirements, it is the responsibility of the AV 

supplier to adjust the solution to make it meet the requirements. 

 

III.12 Loudspeakers 
 

In the quantity lists the term "central loudspeaker group" might be used. Here a 

combination of loudspeaker units covering the function is to be offered. In some 

cases the functional requirement could be covered by a single cabinet. 

Ceiling loudspeakers should be installed distributing the sound evenly at 130 cm 

height in conference rooms, and at 180 cm in lobbies. It is up to the contractor to 

calculate the amount of, the distance between the loudspeakers and the wattage of 

the loudspeaker to obtain those results. 

 

III.13 Ceiling speakers 
 

Ceiling speakers should be mounted flush with the ceiling. They should be 2-way 

with a minimum of 6,5” woofers. In rooms with a varying distance between ceiling 

and audience the choice of speaker types and impressed output is adapted to those 

conditions, to ensure a sound pressure level that is as constant as possible throughout 

the entire coverage area. 

 

III.14 Headphones 
 

For headphones the following main requirements apply: 

 

 Sensitivity: Min. 95 dB sound pressure level at 100 mW input power. 

 Max. sound pressure level approx. 100 dB. 

 THD < 0,2 %. 

 

III.15 Microphones 
 

Generally, directional condenser/electret microphones are to be supplied with a 

balanced, low impedance output. 

General frequency response: 60 - 15.000 Hz (±4 dB) 

All microphones (where relevant) should be supplied with a clip and a windscreen. 

All not permanently mounted microphones should be supplied with a suitable cable. 

Lectern microphones should be of a slender design with an integrated gooseneck. 

Ceiling mounted microphones should be miniature microphones. The microphones 

should be connected in the ceiling via jacks in order to simplify service and repairs 

without having to access the ceiling. The mounting system should allow angling 

towards the speaker. 

The good functioning of all microphones should not be affected by the use of 

induction loops, neither by mobile phones close than 0.5 meter 
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Where wired microphones need a separate power supply, this power should be 

provided using phantom power. The use of batteries is not accepted. 

 

III.16 Wireless microphone systems 
 

Wireless microphone systems should be true diversity with two individual receiver 

channels. The system should operate in the 518-542 MHz frequency range and 

comply with national regulations. Tenderers are free to propose solutions based on 

other frequency ranges, if they believe these give a more robust solution with 

regards to noise and frequency planning. 

 

The AV supplier is to guarantee that the chosen antenna solution for each room 

provides good coverage for the entire area where wireless microphones might be 

used. For larger auditoriums or for rooms where the receivers are not visibly placed 

in the room, external antennas should be used. Two antennas are to be mounted in 

the presentation area or on the rear wall. If the room has more than one wireless 

receiver, an antenna splitter for external antennas should be used. Where the 

antennas are integrated in the receiver, the AV supplier should ensure that the 

placement in, and design of the rack enclosure, does not provide any unnecessary 

shielding. 

 

Dynamic range: >70 dB. 

Frequency response: 80 - 15.000 Hz (±3 dB) for the system as a whole. 

 

The required type of lapel microphones is the miniature, skin coloured headband 

microphone. The microphone should be very discrete, more specifically the head 

band should be behind the neck and the microphone should rest against the cheek. 

They should be easy to put on and comfortable to wear.  

 

The transmitters should be supplied with a rechargeable battery system for charging 

on a docking charger, or any other charging system (cable or similar) which makes 

changing the battery redundant. Maximum charge time from empty to full capacity 

is 8 hours. The transmitter will include a battery status indicator. 

 

The receivers will be equipped with a stepless squelch control, a read-out for the RF 

level and the deviation, and it should moreover be possible to see which receiving 

channel is connected. 

 

All system elements should be from the same manufacturer or otherwise mutually 

compatible. 

 

The AV supplier is responsible for the requency planning. Furthermore, the supplier 

should map any unforeseen frequency problems during the commissioning period 

and make the necessary adjustments to the supplied system to ensure satisfactory 

functioning. 
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III.17 General requirements for the audio quality of electronic audio 

components 
 

Unless otherwise stated the following minimum requirements apply: 

 

 Frequency response 30 - 15.000 Hz (-3 dB) 

 SNR > 90 dB 

 THD < 0,1 %. 

 

III.18 Standard levels and termination 
 

All audio signals passing through cables exceeding a total length of more than 2-3 

meters should be balanced. This may be solved internally in the equipment or by 

means of external units (transformers, for instance). The standard level for the 

system should be +4 dBu with minimum headroom off +20 dBu. For consumer 

products (i.e. DVD player, video players etc.) signal levels at -10 dBV are 

acceptable. 

 

3-pin XLR connectors with strain relief are to be used to connect microphones, 

while external program audio sources are to be connected by standard, unbalanced 

phono (RCA) connectors with the shielding isolated from the casing. 

All connection boxes should use metal as the main material. Connecting audio 

connectors should be in accordance with the usual European practice. See EBU. 
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III.19 Field of view and viewing distances (for monitors and screens) 
 

Where monitoring displays and projection screens are concerned, CTU sets out the 

following recommendations for the field of view and viewing distances: 

 

 Where delegates in a meeting room are concerned, the viewing angle 

recommended is 2.5 x the screen diagonal (16:9), which corresponds to a 

20° viewing angle. The optimum position for the most important visual 

display is to be 20 - 50° below the horizontal line of sight. A compromise 

for certain delegates is allowed due to the architecture of our conference 

rooms, especially where it concerns projection screens, which will 

definitely require an upward angle.  

 For interpreter displays, CTU strives for the SMPTE 30 recommendation, 

1,6 x screen diagonal (16:9), which corresponds to a 30° viewing angle. the 

optimum position for the most important visual display is again to be 20 - 

50° below the horizontal line of sight 
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The drawing below shows the optimum position for the most important visual 

display, 20 - 50° below the horizontal line of sight, according to the International 

Standards Organization (ISO 1998). See also ISO 9241-303 
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III.20 Viewing direction of the display/projection screen 
 

Where monitoring displays and projection screens are concerned, CTU sets out the 

following recommendations for the viewing direction and the contrast or gain: 

 

 The ISO 9241 serves as a minimum reference for the viewing directions. 

 Between the specified angles only minor anisotropic properties are 

permitted, in other words: large luminance, contrast or colour variations 

between the specified angles are not allowed. 

 Concerning the vertical plane CTU respects the ISO 9241 value of +/- 40° 

 Concerning the horizontal plane CTU wants at least a viewing direction of 

+/- 64° 

 For both the vertical and horizontal plane angles, the minimum contrast at 

those angles will be is 1:10 or better for display monitors. 

 For both the vertical and horizontal plane angles, the minimum gain at 

those angles will be ½ gain or better for projection screens where it 

concerns delegates sitting at those angles. The gain should be increased up 

to maximal 1 if, due to architectural constraints, delegates are sitting only 

at a smaller angle. 
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III.21 Shooting angles for cameras 
 

Where cameras used for delegate shooting for interpreters are concerned, CTU sets 

out the following recommendations for video conferencing, web-streaming and 

recording: 

 

The delegates will be filmed frontally or at an angle of maximum: 

 

 +/- 35° in the horizontal plane (except for camera positions designed to 

view the chairman: +/- 5°) 

 +13° and -25° in the vertical plane (except for camera positions designed to 

view the chairman: +/- 5°) 

 There are no specific shooting angles towards observers, although it is 

desirable to be able to shoot the observers from any available camera. 

 

 
 

 

III.22 Camera zoom range/installation distance 
 

The cameras, as described above, should be installed at such a distance that they are 

able to frame a delegate as shown below. The result may not be obtained using 

digital zooming. The use of extenders is also prohibited. 
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III.23 Overhead installed equipment 
 

Any equipment being installed over-head, e.g. in/on the false ceiling, suspended 

below the ceiling or hanging on a wall will be secured to prevent it from falling 

down using a metal strap or chain fixed to a strong point of the structure it is 

attached to. Or in case of ceiling speakers, to the ceiling construction other than the 

false ceiling. The following extra drawings are needed where hoist and/or lift 

installations are concerned: 

 

 CE manufacturer certificates of hoists (on serial number) 

 CE manufacturer certificates of all components and sub-components that 

are subject to a dynamic and or static load 

 CE manufacturer certificate of the electric installation 

 CE Certificate for the assembly of the entire structure 

 Load calculations 

 A drawing stating dynamic and static loads 

 Detail drawings of the fixation to the structure of the building 

 User manuals of the hoists 

 User manuals of all components that are subject to a dynamic and or static 

load 

 User manuals of the electric installation  

 Technical specifications of the hoists 

 Technical specifications of all components and sub-components that are 

subject to a dynamic and or static load 

 Technical specifications of the electric installation 

 Detail drawings stating loads and all distances between payload and hoist 

attachments or between hoist and ceiling attachments 

 Table on the support of the payload stating the max allowable load under of 

the installation 

 Manufacturer test reports of the installation 

 Manufacturer check-list stating all areas of special attention related to the 

installation 

 

All these documents should be dated with the date of the start of operations and 

should be in harmony with the guidelines 98/37/CE and/or 2006/42/CE where it 

regards an installation after January 2010. 

 

III.24 Ergonomics 
 

Under the intended working conditions, the discomfort, fatigue, physical and 

psychological stress faced by the operator must be reduced to a minimum taking into 

account ergonomic principles such as: 

 

 allowing for the variability of the operator's physical dimensions, strength 

and stamina 

 providing enough space for movements of the parts of the operator's body 

 avoiding a machine-determined work rate 

 avoiding monitoring that requires lengthy concentration 
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 adapting the man/machinery interface to the foreseeable characteristics of 

the operators 

 

Under the intended conditions of use, the discomfort, fatigue and physical and 

psychological stress faced by the service and maintenance engineer must be reduced 

to the minimum possible, taking into account ergonomic principles such as: 

 

 allowing for the variability of the service and maintenance engineer's 

physical dimensions, strength and stamina 

 providing enough space for movements of the parts of the service and 

maintenance engineer's body 

 avoiding a machine-determined work rate 

 avoiding monitoring that requires lengthy concentration 

 adapting the man/machinery interface to the foreseeable characteristics of 

the service and maintenance engineers 

 

Please refer to European Standard EN 894-4 Safety of Machinery – Ergonomics 

requirements for the design of displays and control actuators – Part 4: Location and 

arrangement of displays and control actuators 

Please take extra care where it concerns the “Zones within fields of vision – seated” 

§ 5.3.1.2 of the mentioned standard where it concerns the control room(s) 

Please take extra care where it concerns the “Arrangement of displays and control 

actuators – principles and applications” § 5.4 of the mentioned standard where it 

concerns the control room(s) and the man machine interface (touch panels, joysticks 

etc.) 

Please take extra care where it concerns the accessibility and safety to installed 

equipment either in 19” racks or confined spaces (ceilings, floors…) 

 

III.25 Compliance 
 

All electrical devices including plugs, sockets and wiring must be CEBEC 

(Belgium) and CE (Europe) approved as well as RoHS compliant. 
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IV. Programming tasks 
 

IV.1 Programming 
 

Programming relates to the "programming" of the system that controls/manipulates 

all or part of the different components. The program is that part of the installation 

enabling the execution of the different functions as described in the technical 

description. The program will comply with the following requirements: 

 

 the creative ownership and source code will become the property of CTU 

 the program will be available to CTU in an un-compiled format and open 

for editing by third parties 

 Programming tools shall be provided with the source code, preferably the 

original CD's from the manufacturer. This includes graphic layout designer, 

touch panel loader, firmware upgrade tools, flash tools and manuals. 

 flow charts will be provided for the comprehension of certain subroutines 

(camera control…)  

 documented source code in plain English is obligatory 

 This documentation will be included in the source code directly as plain 

text. 

 the hardware used for room control will be AMX or similar 

 the source code will also be delivered in paper and as text format (.txt) 

 AMX building management software to allow for centralised monitor and 

control of the conference rooms 

 

IV.2 XML files 
 

XML files allow a control system to recall all volatile data in case of a system crash, 

memory related problems or a power failure. XML files also allow changes on the 

IP level without the need to reprogram the entire system. For these reasons the 

following data will be stored in XML files: 

 

 IP addresses 

 Device names 

 Power schemes (linked to scenarios) 

 Presets (for cameras, video processors, matrix systems, audio processors) 

(linked to scenarios) 

 Default settings 

 Activity logging 

 Malfunction/defects logging 

 

All cross points/settings for the various scenarios (PPT presentation, Video 

Conferencing, meeting without projection, web streaming…) should be stored in 

XML files. Cross points should be able to be modified and/or scenarios added 

through the maintenance menu. 
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IV.3 Maintenance menu 
 

This menu is accessible via a configurable 4 digit password. The maintenance menu 

is used to determine the behaviour of a system via variables that can be set by the 

user. Those variables include: 

 

 manually assign a camera as "defective" (will no longer be taken in account 

for preset recall and the camera number is greyed-out in the relevant 

interfaces) 

 set default "power-up" cross-points 

 set default input for interpreter displays 

 projector lift service position recall 

 recall interpreter display default settings 

 VOX and PIR detection group (to reduce the carbon foot print by ignoring 

certain PIR detectors from the “power ON” procedure, but still maintain the 

functionality stated in the functional specifications) 

 

 

IV.4 Operator presence detection 
 

The MCR (Main Control Room) in each building is equipped with a multiviewer. 

One of the multiviewer tally indicators should be assigned to indicate the presence 

of an operator in the LCR (Local Control Room). The detection of an operator can 

either be done via touch panel activity or via a PIR detector in the LCR. 

 

All relevant monitor/control systems in the LCR will start up when detecting an 

operator in the LCR and will be powered down when an operator is absent for more 

than 40 minutes. 

 

IV.5 Button/sensor activity logging 
 

All button (touch panels etc.) and sensor (IR/sound…) activity will be logged in an 

XML file. This information can be used for tracing problems, debugging, … 

Every event shall be date/time stamped. 

 

IV.6 System malfunction grid/logging 
 

The purpose of this function is to keep track of malfunctioning devices in a 

particular room. All devices should be represented in a table in which one can mark 

devices as malfunctioning/defective, with date/time stamp and name of the person 

who entered the data. This information will be saved (in XML), after which a 

notification will be sent to the MCR. (E-Mail/SMS?) 

 

IV.7 Passive IR detection 
 

Passive IR detection will be used to determine whether persons have entered a 

conference room, together with the VOX triggering the appropriate power scenario 

(ON/OFF/St-By)  
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IV.8 Temperature & Humidity measurements 
 

Each 19" rack will be monitored for temperature & humidity. These measures shall 

be made visible on the touch panel in the maintenance menu. A single green dot 

indicating a good ambient temperature/humidity shall be visible on the touch panel. 

A single red dot will be used to indicate (possible) problems. 

 

IV.9 ON/OFF/St-By & Programmed ON/OFF 
 

The description of ON/OFF/St-By & Programmed ON/OFF comes here 
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IV.10 Power management 
 

Regarding the power/mains switching of the various devices, a table (stored in 

XML) in the maintenance menu allows to alter the behaviour of the system along the 

use. This table could have the following appearance: 
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CAM 1-4                       

CAM 5                       

60" centre displays                       

42" tribune displays                       

Interpreter displays                       

Language display                       

room PC                       

Lap-Top connections                       

Interpreter lamps                       

Ross frame                       

Axon frame                       

Corio Master                       

Evertz FO convertors                       

Alpha NET convertor                       

SennHeiser receiver                       

Biamp AudiaFlex                       

Televic installation                       

Amplifier                       

 

This table is subject to change without further notice. 

 

Devices like a Corio Master, a PC, … are not to be switch ON-OFF repeatedly due 

to the “long” boot procedures. To avoid this behaviour, a timer will be foreseen 

allowing these devices to remain powered ON during the presence of delegates in 

the room (once its state was altered from OFF to ON). 
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The DIRIS A10 has an RS-485 communication port transmitting information 

regarding power consumption. The data is to be saved in XML including the 

information concerning the room’s state (date/time stamped). Power consumption 

per room state (pulses/time/state) 
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V. Default settings, adjustments & timing 
 

V.1 Basic configuration (IP addresses, Camera settings, Gen-Lock) 
 

The basic configuration of an installation concerns the different device settings 

triggering the default behaviour. Without these settings no operation is possible. 

These basic parameters include: 

 

 IP address 

 Gateway 

 Subnet Mask 

 Host name 

 Registering the MAC address 

 Input resolution (1920 x  1080) 

 Output resolution (1920 x 1080) (1024 x 768) (576i50) 

 Refresh rate (50Hz) 

 Setting the output to interlaced 

 Setting device numbers 

 Setting pixel to pixel reproduction 

 Setting up the Gen-lock (course & fine) 

 Setting up (distribution) amplifier levels 

 Preparing presets for presentations 

 Setting lighting presets 

 Dip switch settings related to default behaviour 

 Firmware upgrades 

 Licences installation needed to get optional functionality 

 ….. 

 

V.2 Plant timing adjustments for Gen-Lock/BB 
 

Where applicable the contractor is obliged to provide a schematic accompanied by a 

method description on how and where to adjust the Gen-Lock timing of all of the 

systems. Special precautions regarding timing should be taken into account where 

the renovation of a conference facility is concerned. 

Timing related problems can occur due to the specific nature and purpose of the 

conference facility. Under normal circumstances the Gen-Lock signal is locking the 

video circuits from a centralised generator over cable lengths varying between 60m 

and 170m. The video send back from each LCR will be routed in the MCR, with an 

Evertz EQX router. Here, all the different signals should have the same timing, 

relative one to another. 
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Gen-Lock Architecture: 

 

The tendering company is obliged to design a Gen-Lock distribution system based 

on the following components: 

 

 1x Tektronix TG 700 (Main Control Room) 

 4x Axon CDV08 composite distribution amplifier (Main Control Room) 

 12x ROSS openGear SPG-8260 Sync pulse generator (in each Local 

Control Room) 

 

The design respect the following aspects: 

 

 Central take-over of Black-Burst generation in case the COMM reference 

drops. 

 Local take-over of Black-Burst generation in case the MCR reference 

drops. 

 Take in consideration the delays generated by the different cable lengths. 

 The central arriving signals should all arrive at the "same" time, a time that 

is equal to the reference of the centralised installed equipment. 

 A well described method of distribution should accompany the design. 

Including the delay values generated by cable length and the delay settings 

 

The image below is a schematic representation of the system with the different cable 

lengths and a basic proposal for the distribution of the Gen-Lock/BB. 
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VI. Maintenance tasks 
 

VI.1 Working tools and transport 
 

Work, maintenance, installation and measurement tools are to be provided by the 

contractor.  

Scaffolding and ladders owned by CTU can be used by the contractor for works 

relating to and for the duration of the contract. 

Transport to, from or between the different buildings happens under the 

responsibility of the contractor. 

 

VI.2 Maintenance 
 

The contractor is responsible for the on-site maintenance of all conference and AV 

systems. The people in charge of the maintenance will have been trained or will be 

trained through their own channels, and they are to bring their own working tools 

These tools include: 

 

 Screw drivers (Flat-, Philips-, Pozi-, Torx-, Hexagonal-head) 

 Metric spanners 

 Adjustable spanners 

 (de-)soldering tools suitable to work with RoHS compliant solder 

 Pliers 

 Measurement tools like, V/A/Ω, cable tester for XLR/BNC/UTP/Sub-D9, 

Fibre-Optic tester, Laser distance measure tool, Light meter, TDR (Time 

Domain Reflecto meter) 

 

VI.3 PAT (Portable Appliance Testing) 
 

Belgium law does not oblige PAT testing, however we believe that devices that have 

been opened and/or repaired should undergo a PAT test. 

 

VI.3.1 TESTING PROCEDURES 

 

Before undertaking any electrical tests visual inspection, looking for 

damage exposing live parts, missing insulation, damage to the earth 

conductor, loose cable grips, checking for correctly rated fuses etc. is to be 

performed. 

Only when the equipment has passed all visual checks appropriate electrical 

tests can be performed. Remember to switch on the concerned device  

before conducting further tests. Where possible, always use an RCD 

(Residual Current Device), with a trip value smaller than 30mA to test the 

equipment. This precaution should prevent any electrical shocks. 
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VI.3.2 Class 1 Protection; 

 

2 different tests must be carried out after a careful visual inspection has 

been conducted, and the equipment has been deemed fit for electrical 

testing. 

 

 EARTH BOND TEST  

 

(Must be completed successfully before starting the insulation 

test). 

A substantial current is passed down the earth conductor, to the 

external metalwork and returns via the probe or crocodile clip 

which is connected to the test equipment. The value of the 

resistance is shown on the tester. When selecting a test point on the 

case, bear in mind that many decorative finishes are also poor 

conductors. We are looking for a low value (<0.1Ω). In case of a 

failure, the earth return should present a lower resistance path to 

earth than that offered by the human body. Where long cables are 

being tested, the Inspector will need to make an adjustment to the 

value returned by the test to allow for the resistance in the cable 

itself, before they can be sure that the nett resistance value is low 

enough to be considered safe. How this adjustment is calculated is 

outside the scope of this document. A high test current is used so 

that should an earth conductor be too flimsy to provide protection 

under fault conditions, it will fail (melt) under test. This will allow 

the fault to be remedied before re-testing, and its eventual return to 

service. 

Do not touch the equipment while conducting the test. 

 

 INSULATION TEST  

 

A test voltage is applied, usually 500V DC, between the Earth 

conductor and Live & Neutral linked together. We are looking for 

a high value (>1MΩ), and results showing infinity (∞) are 

common. Do not touch the equipment while conducting the test. 

 

VI.3.3 Class 2 Protection 

 

Class 2 equipment should be marked with the following symbol: 

 

 
 

The double box - symbolising the 2 levels of insulation – should be found on 

the outside of the equipment. 

  

Only one test needs to be carried out, once a careful visual inspection has been 

conducted, and the equipment has been deemed fit for electrical testing. 
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 INSULATION RESISTANCE TEST 

 

A test voltage is applied, usually 500V DC, between the Live & 

Neutral conductors linked together and the tip of a test probe. This 

probe is moved over the exterior of the case, paying particular 

attention to any openings for cooling etc. We are looking for a 

high resistance value, and results showing infinity (∞) are 

common.  

 

The applied test voltage recommended is 500 V DC 

Class 1 heating equipment greater than 3kW 0.3M Ohms 

Class 1 All other equipment 1M Ohms 

Class 2 Equipment 2M Ohms 

Class 3 Equipment 250k Ohms 

Do not touch the equipment while conducting the test. 

 

 

VI.4 Reparation of holes in required fire resistive constructions 
 

The required fire-resistance rating of fire-resistance-rated construction (including 

walls, fire stops, shaft enclosures, partitions smoke barriers, floors, fire-resistive 

coatings and sprayed fire resistant materials applied to structural members and fire-

resistant joint systems) will have to be maintained.  

Such elements shall be properly repaired, restored or replaced when damaged, 

altered, breached or penetrated. 

Openings made for the passage of pipes, electrical conduit, wires, ducts, air transfer 

openings, and holes made for any reason shall be protected with approved methods 

capable of resisting the passage of smoke and fire. Openings through fire-resistance-

rated assemblies will be protected by self-closing or automatic-closing doors of 

approved construction meeting the fire protection requirements for the assembly. 

 

Required fire blocking and draft stopping in combustible concealed spaces shall be 

maintained to provide continuity and integrity of the construction. 

 

Required smoke barrier partitions shall be maintained to prevent the passage of 

smoke and all openings protected with approved smoke barrier doors or leakage-

rated (smoke) dampers. For permits to repair, replace or restore required fire 

resistive construction, see Building code. 

 

Whenever fire-resistive walls, draft stops, ceilings, or roof coverings are damaged, 

repairs must be completed to maintain their integrity and fire-restiveness. The repair 

must return the construction to its original fire-rating and will use products listed for 

such use. 

 

The fire-resistive walls and construction in EP buildings were required to be 

installed to keep fire from spreading throughout our business and/or to other 

buildings. When damage or alterations, such as holes, penetrations, and additions to 

these walls, ceilings, and roof coverings occur, the wall or roof can no longer 

contain a fire. Repairs must be made to the wall, ceiling, or roof that will return the 

fire-resistive nature of the wall to its original rating. Not only will this require 
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quality repairs, but also utilizing materials that are listed for the repair of the fire-

resistive construction. 

 

VI.5 Cleaning and clearing 
 

During the works, all precautions shall be taken in order to protect equipment and 

furniture from dust and damage. 

 

After the works have been finished, the contractor will proceed with the removal and 

disposal of any waste of assembly, temporary equipment and tools (other than the 

property CTU), and packaging. 

He/She will leave the site in order and will also deliver for all cleaning needs. 
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VII. Inventory items 
 

VII.1 Obsolete equipment 
 

In case of renovation or replacement, all the obsolete and old equipment will, after 

dismantling by the contractor, be recuperated and declassed by EC institutions. Old 

cabling will be removed and taken away by the contractor.  

 

If cabling is too difficult to reach or if the risk of damaging other components is too 

high, cabling can remain in place. This has to be discussed between the contractor 

and EC institutions case by case.  

 

Eventual gaps or holes in walls, floors, ceilings or furniture shall be closed or 

repaired. In all cases, the acoustic isolation between control room, interpreter booth 

and conference room must meet the standard. (See ISO 4046). 

 

VII.2 Consumables and typical installation products 
 

The contractor can be asked to supply installation related materials like; 19" racks, 

19" accessories, rack interior illumination, power distribution, cable ducts within the 

19" rack, cable ducts in the ceiling/false floor, cabling, connectors, cable 

identification/labelling, patch fields, control room consoles (work benches) for 

which a purchase order will be signed.  

Certain of these products shall meet specific requirements as described in the 

following paragraphs. 

 

VII.3 Cable & Connector types 
 

Low smoke, zero halogen, halogen free or low smoke free of halogen (LSZH, 

LSOH, LS0H, LSFH or OHLS) is a material classification typically used for cable 

jacketing in the wire and cable industry. LSZH cable jacketing is composed of 

thermoplastic or thermoset compounds that emit limited smoke and no halogen 

when exposed to high sources of heat.  Most cables are insulated with polyethylene, 

PVC or thermoplastic urethane (TPU). In a fire, a halogen-containing plastic 

material releases hydrogen chloride, a poisonous gas that forms hydrochloric acid 

when it comes in contact with water. Designated halogen-free cables, on the other 

hand, do not produce a dangerous gas/acid combination or toxic smoke when 

exposed to flame. LSZH cable reduces the amount of toxic and corrosive gas 

emitted during combustion. This type of material is typically used in poorly 

ventilated areas such as aircraft or rail cars. Low smoke zero halogen is becoming 

very popular and, in some cases, a requirement where the protection of people and 

equipment from toxic and corrosive gas is critical. 

 

Other benefits of halogen free cable include: 

 

 It is often lighter, so overall cable network system weights can be reduced 

 The environmental impact of halogen free cabling can be lower if there are 

fewer toxic chemicals 

http://en.wikipedia.org/wiki/Thermoplastic
http://en.wikipedia.org/wiki/Thermoset
http://en.wikipedia.org/wiki/Halogen
http://en.wikipedia.org/wiki/Polyvinyl_chloride
http://en.wikipedia.org/wiki/Hydrogen_chloride
http://en.wikipedia.org/wiki/Hydrochloric_acid
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The contractor will supply cabling and connectors that meet the specifications used 

to transport the specified signal type over the specified cable length. Alternatives 

may also be proposed but: 

 

 Halogen-free cabling is obligatory except for prefab DVI, HDMI, mini 

jack, Cinch, RS-232 cables. 

 Specifications should meet or exceed the indicated cable specifications
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Type Colour Connector type Use Range Halogen-

free 

Belden 1855 ENH Turquoise Neutrik NBNC75BFG7 DIN 1.0/2.3 1080i50 ≤ 60m yes 

Belden 1855EN5 Green jacket 

with Red/Green/ 

Blue/White/ 

Yellow coax 

Neutrik NBNC75BFG7 DIN 1.0/2.3 1080i50 

RGBHV 

≤ 60m/ 

≤ 200m 

yes 

Draka 0.6/2.8 AF FRNC-C blue Blue Neutrik NBNC75BFG7 DIN 1.0/2.3 Gen-lock ≤ 255m yes 

CAT5e/CAT6 Orange  SNET ≤ 90m yes 

CAT5e 5 pair! Yellow  Televic ? yes 

Single mode fibre optic  Duplex SC, Duplex LC, ST HD-SDI patch 

leads 

≤ 10m yes 

Sommer SC-Matrix MMC-08 Dark Blue Sub-D 25 + Phoenix + XLR 

(Neutrik) 

Analogue audio ≤ 200m yes 

Draka AC 10 SS 26/7 8p RAL 7001/grey Sub-D 25 + Phoenix + XLR 

(Neutrik) 

Analogue audio ≤ 200m yes 

Draka AC 10 S 26/1 1p FRNC RAL 5013, blue  XLR + Phoenix Analogue audio ≤ 200m yes 

 

The above requirements are minimum requirements. The cable types must be adapted to the tendered equipment if this/these requires 

other/better cable properties. Alternative cabling and connectors shall be specified for cable distances that exceed those in the previous table. 

 

Type Colour Connector type Use Range Halogee

n free 

Single coaxial Preferably not 

Turquoise 

BNC 1080i50 ≥ 60m yes 

Single coaxial Preferably not 

Turquoise 

BNC 1080i50 

 

≥ 100m 

 

yes 
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VII.4 19" racks 
 

19" racks are the housing for all 19" devices and non 19" devices that are related to 

the AV installation like PC's. Due to the amount of cabling, the size of 19" devices 

and service friendliness, 19" racks need to comply with certain specifications. 

 

The following characteristics are mandatory: 

 

 A foot print of 600 wide and 1000mm deep 

 Height 42HE unless otherwise specified 

 Light grey/off-white or similar colours have the preference over black 

racks 

 Removable top panel or top panel with sufficient ventilation slots 

 Bottom should be open to allow for cable entry 

 Adjustable feet to stabilize the rack 

 The rack should have a welded frame. A bolted or riveted construction 

is prohibited 

 Location profiles in the front and the back with fixed location positions 

 Vertical cable tray/ducts in the back on both left and right side 

 Rack interior illumination at the back 

 Removable side panels unless otherwise specified 

 Removable front door unless otherwise specified 

 Removable back door unless otherwise specified 

 Finish preferably in a bright colour (light grey..) 

 Racks shall be positioned in the same grid as the false floor, and in 

such way that the tile underneath the rack can be left out completely for 

cable passage (false floor tiles are 600 x 600mm) 

 

VII.5 Patch fields 
 

Two types patch fields are specified: an audio patch field and a video patch field. 

Non specified patch fields shall have to be approved by CTU prior to any purchase. 

 

The audio patch fields will be a Ghielmetti CSF 1x48 AV 3/1 SA G 673.113.553.13 

19”, 1U, incl. 96 solder lug connector GAS 323 LA C, cabling bar and 48 normalling 

plugs. For economic reasons CTU will be re-using CSF 1x48 AV  673.113.553.91 till 

our stock lasts. 
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The video patch fields shall be an ADC type: PPE-1224-SMJ-BK 

 

 
 

Each patch field shall be delivered with as many jumpers or normalling plugs for as 

many as I/O pairs there are 

 

VII.6 Control room consoles (work benches) 
 

Depending on the nature of the project either modifications to the existing control 

room consoles or a new control room consoles are needed. 

The task of the contractor contains the in case of modification to the existing control 

room consoles are: 

 

 Provision of a detailed plan 

 Provision of an offer (unless it is part of the project) 

 Removal of old equipment from the console 

 Adaptation to the console 

 Installation of new equipment in console 

 Where applicable, re-installation of the various trim panels that were 

removed over the past years 

 Cleaning the control room assuring to leave it dust free 

 

The task of the contractor contains the in case of a new control room consoles are: 

 

 Provision of a detailed plan 

 Provision of an offer (unless it is part of the project) 

 Removal of old equipment and console 

 Installation of the console 

 Installation of new equipment in console 

 Where applicable, installation of the various trim panels under the 

console to hide the cabling 

 Cleaning the control room assuring to leave it dust free 

 

The use of a vacuum cleaner is obligatory during any wood works or other works that 

generate large quantities of (airborne) dust, this to prevent the clogging of filters in 

equipment. 


