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PART 1

GENERAL SPECIFICATION

FOR ELECTRONIC AND PABX INSTALLATIONS

1. GENERAL

This part of the specification describes general requirements of material, equipment and functions related to Electronic Equipment. The detail of the specification is included in the project specification that forms part of this document and shall however be read in conjunction with the General Specification for Electronic Installations.

The complete installation shall comply with the requirements of this specification. Should any differences or contradictions exist between this specification and the project specification, then the latter shall take preference.

It is in the interest of the Contractor to notify the Engineer when the installation of equipment reaches various stages of completion so that the Engineer may inspect the installation and point out deficiencies, thus setting a typical standard of craftsmanship of installing equipment. These inspections will be informal and under no circumstances will partly or wholly invalidate the requirements of the documents. Any costs incurred in correcting deficiencies shall be for the Contractor’s account.

2. STANDARDS
2.1. Regulations
The installation of equipment and commissioning thereof shall be done in compliance with the latest amendments of the following acts and regulations:

(1) The Occupational Health and Safety Act, Act No 85 of 1993.

(2) The Minerals Act, Act No 50 of 1991, which includes the Mines and Works Regulations.

(3) The local Municipal bye-laws and regulations as well as the regulations of the local Supply Authority.

(4) The local Fire Regulations.

(5) The National Building Regulations and Building Standards Act including the Code of Practice for the Application of the Regulations, SANS 10400.

(6) The regulations of Telkom SA Ltd.

3. QUALITY CONTROL
(1) The Contractor shall apply the codes of practice for quality systems as outline in SABS ISO 9000 to SABS ISO 9004.

(2) The particular codes of practice for quality systems shall be applied and carried out by the Contractor during all stages of design, development, production, installation and servicing.

4. COMPLIANCE OF Electrical AND ELECTRONIC COMPONENTS AND CIRCUITS WITH STANDARD EQUIPMENT AND MATERIAL SPECIFICATIONS

4.1 General Requirements
	
	SABS specification
	Alternative specification

	Standard voltages, currents and insulation levels for electricity supply.
	SANS 1019
	

	The protection of structures against lighting.
	SANS 0313
	


4.2 Cables and conductors
	
	SABS specification
	Alternative specification

	Electrical cables 0 Flexible cords.
	SANS 1574
	

	Flexible cords for power and lighting appliances (Schedule no. 4).
	
	VC 8006


4.3 Alternative Standards
(1) Material and equipment shall comply in respect of quality, manufacture, tests and performance with the aforementioned standards or alternatively to the current specification of at least one (1) of the following standards institutes:

(a) International Standards Organisation (ISO).

(b) International Electrotechnical Commission (IEC).

(c) European Standards (EN).

(d) British Standard Organisation (BS).

(e) Deuthsche Industrie Normen (DIN).

(2) When referring to the aforementioned specifications, the abbreviations, ISO, IEC, BS, etc will be stated. When a specific specification number is specified, the latest applicable issue and amendment shall be consulted.

(3) Should material and apparatus used comply or be in accordance with the standard of any other recognized standards institution, this shall be clearly stated at the time of tender.

(4) Upon being requested to do so by the Engineer the Contractor shall supply a certificate of a recognized Research Laboratory or Bureau of Standards for materials used.

(5) Imported materials shall comply with the requirements of the appropriate SABS or other specification although these materials need not necessarily bear these marks.

5. STANDARD OF CRAFTMANSHIP

(1) All work for this installation shall be executed according to the latest professional standards.

(2) The Contractor shall nominate a senior and competent member of his staff to supervise all his staff on site throughout the period of installation in order that standards of craftsmanship are maintained and safety regulations are adhered to. This nominated person shall also liaise with other contractors, where necessary, and with the Architect and Engineer on a day-to-day basis where applicable.

(3) Site staff shall be experienced and competent personnel, adequately trained to execute the various duties assigned to them.

(4) Before equipment is installed, all installed wiring shall be checked to ensure that routes are correctly followed, category segregation is maintained, in respect of electrical power circuits, electrical control circuits and communications systems, and that no accidental damage has occurred to the cables during installation. All metal conduits shall be connected by a low impedance path to earth.

(5) Material or workmanship which is not to the satisfaction of the Engineer shall be rectified at the cost of the Contractor. All rejected material shall be removed from the site at the cost of the Contractor.
6. INSPECTIONS AND TESTS
6.1. Routine inspections and tests
(1) The equipment and components of the installation will be inspected by the Engineer on a routine basis during the manufacture of the equipment and during installation on site. For this purpose the Engineer must be allowed access at all reasonable times to the workshops of all manufactures of equipment and components for the installation.

(2) Such inspections shall not exempt the Contractor from his responsibility in respect of the control of quality of equipment and workmanship.

(3) The Contractor must execute all tests in the workshops of manufacturers or at any other venue or on site during or before erection of the installation in compliance with the requirements of this specification.

(4) Any additional tests which according to the judgement of the Engineer may be necessary to determine whether the installation or equipment complies with the requirements of the specification, must be done upon instruction of the Engineer. All tests must be done in the presence of and to the satisfaction of the Engineer at the place, date and time mutually agreed to.

(5) The Contractor shall provide all test equipment, test apparatus and other auxiliary equipment and must prepare test certificates as specified or as requested by the Engineer.

(6) The Contractor must report to the Engineer on a routine basis regarding the progress of manufacturing the equipment and the progress of installing the equipment on site, so that the Engineer may decide when progress inspections should be undertaken as necessary to inspect workmanship and quality of material.

6.2. Testing on Site
(1) After the equipment has been installed on site, the Contractor shall undertake performance tests of the equipment to ensure that the equipment is fully operational in compliance with the requirements of this specification. These tests shall be undertaken during the commissioning of the equipment on site.

(2) Should the Contractor be satisfied that such test meet all the requirements of the specification, the Engineer shall be informed thereof so that inspection and test may be witnessed and undertaken by the Engineer and representatives of the Employer to determine whether the specified requirements have been met.

(3) All equipment, instruments and test equipment, including all interconnections for executing such tests, must be supplied by the Contractor.
(4) Should the results of such tests prove that the equipment does not comply with the requirements of this specification, the Contractor shall, without delay, at his own cost undertake modifications and adjustments as required, to ensure that the installation and equipment is modified to comply with the requirements of this specification. These modifications and adjustments shall be carried out with the full knowledge and approval of the Engineer.

7. CONTROL CONSOLES
7.1. Construction 
7.1.1. General layout

(1) The construction of the operating face shall be such that equipment to be controlled such as individual controllers, toggle switches, push buttons and other equipment protrude from the face of the console and are clearly visible to an operator. They shall be within easy reach of an operator sitting on a normal swivel desk type chair.

(2) The equipment to be controlled must be grouped and installed as compactly as is practical. The grouping of equipment must in general be according to the following main groups:

(a) Equipment for controlling emergency situations;

(b) Main control equipment used during a particular operational function;

(c) Subsidiary control equipment for individual control of components normally used in conjunction with the main control equipment.

(3) The operating face of desk type consoles shall be inclined between 5˚ and 7˚ to the horizontal.

(4) The inclined control panel of the console must be provided as a hinged panel which is installed flush in the console framework. The hinges of the panel must be provided at the far side of the console operating side whereas panels housing measuring instruments shall be hinged at the side. The panels shall be hinged to allow easy access to the wiring and connections to potentiometers, switches, push buttons, instruments, etc.

(5) The hinged panels shall be secured at the non-hinged side by means of flush type “Philips” screws or “Dzus” type latch screws.

(6) Desk type consoles shall be manufactured as a unit or alternatively the top section of the console must be manufactured as a separate unit from the plinth or base section of the console. The base or plinth section must be manufactured so that the console will be provided with sufficient knee space for an operator sitting on a chair in front of the console.

(7)  The height of the console panel nearest to the operator shall be approximately 750mm. The base or plinth section of the console and the side and rear section of the base shall be wide enough to allow for the entry of cables on the side and bottom of the console base.

(8) The vertical section of the plinth or base must be provided with removable cover plates similar to the panels of control boards to allow access to the console plinth and terminals installed in the console plinth. The latter cover plate panels must be installed flush in the sides and rear of the console plinth or base and must be fixed to the base section as specified for panels.

7.1.2. External connections

(1) External connections to the console must be done via the plinth or base frame of the console and must be connected to the terminals to be supplied and installed as part of the console.

7.1.3. Finish

(1) Unless otherwise specified, the finish of consoles must comply with the requirements specified in the project specification.

(2) Should hinged steel panels be provided for inclined desk type consoles, the panels must be finished in a light grey colour. The surrounding framework of the console must be finished in a darker grey colour unless a different type of finish is specified in the project specification.

(3) Should stainless steel type panels be specified, these panels must be brushed to a 150 grain finish parallel to the sides of the console. Samples of such a finish must be submitted to the Engineer for approval.

(4) Should aluminium panel finished be provided these aluminium panels must be of the anodized type similar to the aluminium panel finishes provided for standard 19” (483mm) racks.

7.2. General construction of consoles
7.2.1. Conductors and Wiring

(1) Conductors of the internal wiring shall be large enough to carry the current in each respective circuit. Conductors shall be derated to comply with the regulations when bunched in trunking or bound together as installed.

(2) Wiring shall be done by means of PVC insulated conductors neatly arrange in horizontal and vertical rows, and bound by means of suitable plastic band or installed in PVC type wiring ducts provided complete with snap-in type PVC cover plates.

(3) The colour of the insulated conductors of the internal wiring of the boards shall be done according to a colour code used throughout the installation and the following colours must be utilized in agreement with regulations:

(a) Alternating voltage phase conductors – red, white and blue.

(b) Neutral conductor – black.

(c) Earth continuity conductor – green or green/yellow.

(d) Control wiring – grey.

(e) DC voltage conductors – orange.

(4) All wiring shall be kept free and away from any exposed terminals, or other insulated current carrying components.

(5) The boards shall be completely wired before installation. All external connections to the boards and consoles shall terminate in terminal strips.

7.2.2. Terminals

(1) All external connections for control, alarm interlocking and measuring circuits must be connected to terminal strips.

(2) The terminals shall be of the “Klippon” type SAK series or similar, the type number depending upon the current rating as required or as recommended by the supplier for the particular conductor size connected to those particular terminals.

7.2.3. Grouping of equipment and circuits

(1) Control circuits and individual control components for one particular control function or for a particular section of the installation, shall be grouped separately from, but may be installed in the same control board or console as other similar control equipment.

(2) The extent of each individual group shall be clearly marked and fitted with a separate label in the English language, e.g.

	Power supply
24v

Dc




7.2.4. Racks

(1) Racks, also called cabinets, for housing electronic equipment shall be standard 483mm (19”) racks fitted with guides to slide into the board or console framework on sliding rails.

(2) The racks shall be manufactured of an extruded aluminium framework.

(3) Each rack shall have a nominal width of 483mm but the depth and height may vary according to standard multiples for housing the specified electronic equipment in each particular case.

(4) Racks shall be installed in individual cubicles or sections of the control boars or control consoles. Such cubicles shall be provided with extruded aluminium sub-frames fitted with the required support brackets and sliding rails to house the racks in a vertically tiered fashion.

(5) A locking screw shall be provided for each rack to lock the rack in its normal operating position.

(6) Two individual U-type slider rails shall be provided for locating and housing each printed circuit board (PC board) in the rack.

(7) These slider rails shall be manufactured of extruded aluminium or suitable glass fibre bonded synthetic material or equivalent and pairs shall be installed in a vertical configuration so that frames of PC boards slide into the rails in a vertical fashion.

(8) Each PC board shall be provided with two guide pins or guide buffers engaging in two corresponding sockets or notches in the rack to ensure that male and female sockets mate correctly.

7.2.5. Subdivision in sections

(1) The Contractor shall verify the position of all consoles on site.

(2) Each section of the console shall be of suitable size to pass through doorways, passages, etc. each section shall be rigidly manufactured to ensure that damage to the equipment will not occur during transportation and handling.

(3) Where required, consoles shall be provided with temporary timber or steel bracing to protect the equipment and facilitate handling.

(4) When positioned the sections shall be bolted together. Rubber packing shall be installed between joints to provide a finished appearance.

7.2.6. Identification labels

(1) Identification labels shall be installed for identifying the main function of the equipment or group of components or equipment within the area assigned to that equipment.

(2) Control components such as switches, relays, etc, shall each have an identification label corresponding to the identification letter and/or number shown on the schematic diagram.

(3) All labels shall consist of engraved plastic strips of the “Traffolik” type black letters or numerals on a white background and shall be fixed to or on the panel framework or below components with a non-ageing adhesive such as an epoxy type adhesive.

(4) For individual components or equipment the size of the letters or numbers must be 6mm.

7.2.7. Finish

(1) All metal parts shall be degreased, rinsed, pickled, rinsed, phosphated, neutralized and then thoroughly dried.

(2) Within 48 hours the metal parts shall be painted with one layer of a zinc chromate or other suitable primer utilized for an epoxy based paint followed by two coats of good quality epoxy based paint.

(3) The consoles shall be finished with a cured epoxy based poly-urethane paint, ensuring that the surface finish of the console is very smooth and has good wear and tear properties.

(4) In general the paint finish of control boards and control consoles shall comply with the general requirements as specified for steelwork.

(5) After the boards and consoles have been installed on site, any damage done to the paint work shall be neatly repaired by means of the specified epoxy based paint to the satisfaction of the Engineer.

(6) The general external colour of the consoles shall be navy light grey code G35 unless otherwise specified. The inside surfaces shall be cloud white code G80. Samples of all colours must be provided to the Engineer for approval. The finish of the paint must comply with the general requirements as specified for paint work.

(7) Cable support brackets shall be repainted after holes have been made in these panels to ensure that the openings made in the plate for support brackets will not be the cause of future corrosion of these panels and consoles.

7.2.8. Drawings

(1) Drawings of the consoles shall be submitted to the Engineer for his approval prior to the manufacture of these consoles. The Engineer shall be informed so that he may inspect them in the factory and that he may be present when the control systems are tested before dispatch.

(2) Upon completion of the installation, final “as-built” schematic diagrams of all control boards and consoles, including detail of all control and power interconnections between boards and consoles shall be submitted to the Engineer in agreement with the requirements of the project specification. Should no requirements be specified, three copies of such drawings shall be submitted to the Engineer.

8. ELECTRONIC EQUIPMENT, COMPONENTS AND CIRCUITS

8.1. Selector switches

(1) Selector switches shall be of the cam-operated type provided with air-break type contacts. Each pole must be provided with two sliding action type contacts. The specified number of poles and the number of switching functions must be provided so that the switching functions can be done by means of one switch operating on a common shaft.

(2) Unless otherwise specified the selector switches shall be manufactured for installing flush on consoles.

(3) An identification label indicating the switching position and function of the selector switch for each switching position must be installed on the front face of the panel.

(4) The voltage and current rating of the selector switch must be suitable for the control functions and for the current in the particular circuits to which the selector switch will be connected.

(5) The current rating for closing contacts must be three times the normal full load current of the selector switch.

8.2. Relays

(1) All relays installed in the installation shall be fitted with transparent plastic or other moulded type housing. The housing shall enclose the contacts, relay mechanism and coil and shall ensure that these components are kept in a dust-free environment.

(2) Each relay shall be fitted with a plug-in type base of bakelite or other equivalent type of insulating material. The base shall be fixed to the control console in such a fashion that the relay and its housing may be unplugged easily.

(3) When the relay is plugged into the base, the relay and housing shall be secured by means of a wire spring type clip onto the base framework so that the relay contacts will not be dislodged from the socket during abnormal vibration of the relays.

(4) The choice of contact material of the relay must be done after having considered all factors influencing the operation of the relay such as:

(a) Current, voltage, inductance and capacitance of the circuit, and the duty cycle of the relay;

(b) Environmental conditions such as temperature and humidity, and

(c) The switching and mechanical operating mechanism of the relay.

(5) The relays must be provided to allow for the switching functions as specified in the project specification. Contacts of the break-before-make and make-before-break type must be inherent in the design of the relay. These contacts shall not be provided by bending contacts leaves or stems.

(6) All external connections to the relay shall be soldered to the contacts on the base of the relay.

8.3. Push buttons

(1) Impulse type push buttons or self-locking type push buttons must be manufactured for the rating and the operational duty required and must be provided with the required number of contacts for the particular circuit to which the push buttons are connected.

(2) The push buttons must be suitable for flush mounting in control boards and control consoles or in draw boxes installed in walls. Push buttons must be provided with a screw type fixing ring for mounting these on a sub-framework in the equipment shroud.

(3) Red push buttons must generally be provided for the “TRIP”, “STOP” or “OFF” control functions, whereas green push buttons must be provided for “ON” control functions. For other control functions the colour of the push buttons shall be selected in a logical format associated with the particular function to meet the requirements of the Engineer.

(4) Push buttons installed in walls or other non-metallic surfaces and flush mounted in the surface must be provided with special draw boxes so that the cover plates are installed flush in the wall.

(5) Self-locking buttons must be manufactured similar to impulse type push buttons. When the self-locking push button is pressed a second time, the self-locking latch of the push button must be released.

(6) Where required push buttons must be provided with internal light emitting diodes (LED’s) or key switches as specified in the project specification. If push buttons are provided with indicator lights, series resistors must be installed such that the voltage rating of the LED’s are not exceeded.

(7) Generally switching functions of push buttons shall be indicated by means of symbols or figures engraved on the moulded shroud. This shall be the preferred method of identifying the push buttons. Details of the proposed symbols shall, however, be submitted to the Engineer for approval, prior to installation of the push button bezels.

8.4. Indicator lights

(1) All indicator lights on the control consoles shall be with light emitting diodes (LED’s) only. The size of the indicator light shall be approximately 18 X 24mm suitable for the particular applications as specified in the project specification.

(2) The LED’s shall consist of the multiple LED’s installation in a common screw or bayonet cap lamp holder (depending upon the lamp holder type of the indicator light) and shall be provided complete with a series protective diode and series resistors suitable for the particular circuit. In general the number of LED’s shall be suitable to fully illuminate the shroud of the indicator light (approximately 6 LED’s).

(3) Indicator lights installed on control consoles must generally be manufactured similarly to the push buttons. The LED to internally illuminate the indicator light shroud must switch on when a certain switching function must be displayed.

(4) The colour of the shroud shall be green and red for indicating an “ON” and “OFF” switching states respectively or any other colour for a particular control function as required.

(5) Indicator lights on consoles shall generally be of the rectangular type installed in logical groups for each particular control function.

(6) Where indicator lights are installed on boards or consoles connected to a common control voltage supply a lamp push button shall be installed and connected via diodes so that all indicator lights can be tested simultaneously for operation of these indicator lights.

(7) Generally indicator light functions shall be indicated by means of symbols or figures engraved on the moulded shroud. This shall be preferred method of identifying the display function of indicator lights. Details of the proposed symbols shall however be submitted to the Engineer for approval prior to the installation of the indicator light bezels.

8.5. Multiple plug and sockets

8.5.1. General

(1) Generally, when selecting particular plug and sockets, care shall be taken that the selection shall be such that the connecting cables are not exposed to undue stress at the point where the cable enters the plug or socket receptacle.

(2) The selection shall thus be made so that straight connectors or angled connectors shall be utilized to ensure that when the plug and socket are housed in the normal operational state, the cable is not subjected to a short bend directly after leaving the clamping device of the plug or socket.

(3) Where possible, either the plug or socket (depending on which is at the supply side) be screwed and mounted on a solid box which in turn is mounted against the wall or framework in a permanently fixed and mounted position.

(4) The latter requirement generally applies to external panel connections. Interior panel connections need however not comply with the latter requirement.

8.5.2. Power plugs and sockets

(1) Power connections, i.e. sockets, where the individual pins must have a rating of 5 Amp and larger, shall be of robust design; the casing material of both the plug and sockets manufactured of polyester reinforced glass fibre to provide a high degree of resilience and long life in arduous conditions.

(2)  Both the plug and socket shall be provided with a secure screw type clamping arrangement to clamp the connection cable to the plug or socket housing to ensure that any tension in the cable is not transferred to the terminations of the plug and socket.

(3) The coupling terminations shall be spring-assisted terminals to provide a positive connection. Grub screw type terminations shall ensure that any conductor strand settlement in the terminal will not have a deteriorating effect on the contact between the multi-strand conductor termination and the terminal.

(4) Each socket and plug shall be equipped with a protective dust cover lid or shutter held in the closed position by means of a bayonet or screw type configuration or alternatively be provided with a spring loaded mechanism and held in the closed position by a snap spring loaded catch.

(5) The sockets shall be deeply recessed to ensure protection against accidental contact and shall be provided with a shutter, which prevent access to the socket contacts when the plug is removed.

(6) The plug and socket shall be provided in a particular pin configuration to prevent incorrect mating and be provided with a special keying system so that sockets with the common shroud enclosure can be keyed in such a way that only a particular plug may fit into the mating socket.

(7) When the plug is inserted, the plug shall be retained in the connected state by means of the spring loaded catch or by means of locking levers to prevent dislocation of the plug during normal industrial use.

8.5.3. General purpose low power connections

(1) These connections shall in general be of the MS series standard circular connectors with the exposed pins provided in a shrouded protected configuration.

(2) Both the plug and socket connectors shall be provided with a secure screw type clamping arrangement to clamp the connection cable to the plug or socket housing to ensure that any tension in the cable is not transferred to the terminations of the plug and socket.

(3) Cable terminations shall be soldered to the pins of both the plug and socket connector respectively.

(4) The shroud of the plug and socket connector may be of metal such as brass or copper alloy or alternatively of polyester reinforced glass fibre.

(5) The engaging shroud of the plug and socket connectors and the coupling ring to lock the plug onto the socket shroud shall however be of brass or copper alloy.

(6) When the plug is inserted into the socket, the plug shall be retained in the socket by means of a screw type coupling or a bayonet type latching arrangement.

(7) Each plug and socket connector shall be provided with environmental dust caps, either screwed or latched by means of the bayonet cap arrangement to cover the pins and sockets until the plug has been removed from the socket connector.

(8) Each plug and socket shall be provided with guide pins which are longer than the pins of the plug or socket to ensure proper mating. Matching notches shall be provided in the enclose housing of the plug and socket and socket to ensure that matching sockets and plugs are inserted in a selected configuration only.

8.5.4. Plug and socket connectors for electronic circuits

(1) Sub-miniature connectors shall generally be provided with plastic metal shells (screw or clip type) and with male and female screw lock assemblies.

(2) Plug and socket connectors utilized for high frequencies shall be of the brass shrouded type and be provided with a screw cap and receptacle only.

(3) Generally the connecting pins shall be suitable for solder connection only to individual conductors.

(4) The socket and plug connectors shall be provided with shrouds to enclose and clamp any cables, either round or ribbon cables, securely to the plug or socket to prevent any strain on individual conductors soldered to the terminals.

8.6. Keyboards

(1) Keyboards of the alpha-numeric type and associated with computer control systems, shall be of the “QWERTY” type.

(2) If required, a separate numerical keypad shall be adjacent to or separately from the alpha-keyboard. Functional keys must be provided and arranged in a logical order above the alpha keyboard.

(3) If more than one computer is required for control purposes, the keyboards of all computers must be similar and where possible; the same keys and passwords must be used to enter program instructions to the computers.

(4) The individual keys must be manufactured in a pyramid form with a slightly concave finger touch surface. The individual keys for various functions e.g. alpha-numeric board, functional instruction keys, cancel-, break-, or escape keys must be in distinguishable colours. The keys shall not be transparent.

(5) The keys shall be of the self-cleaning carbon rod contact type and shall be provided complete on one printed circuit board with plug-in contacts.

(6) The total unit that houses all keys for the relevant functions must be installed separate from the computer and hard disk and diskette drives of the computer in a solid thermoplastic injection housing. The unit shall be of the conventional desk-top type as described in the project specification.

8.7. Digital display units

(1) Display units must be manufactured as single units; i.e. multi-digit display units may not be made up of single display units.

(2) The display unit must be legible at a distance of at least 1 000mm.

(3) The display units shall be mounted flush into the faceplate and shall be protected by means of a non-reflecting glass cover.

(4) The display unit must consist of a sufficient number of digits to display all the relevant information as required. The digital data pin connection shall be inter-connected by means of ribbon cable and DIN type sockets.

(5) All display units shall be protected against the following:

(a) Accidental physical damage.

(b) Over-voltage.

(c) Surge currents.

(d) Voltage spikes.

(e) Reverse voltage.

(6) All multi-digit displays shall be multiplexer driven and must be powered from the same power supply as the control equipment.

(7) A segment display for numerical characters shall consist of at least 8 digits.

(8) A segment display for alpha-numerical characters shall consist of at least 16 digits.

(9) A dot matrix display for alpha-numerical characters shall consist of a matrix of at least 16 X 16 dots with a dot size of 0.55mm wide and 0.55mm high.

8.8. Electronic components and circuits

(1) The general arrangement, composition and build-up of electronic circuits and components shall be in a clear logical fashion, with a view to ease of maintaining these components.

(2) Components shall be of the high quality industrial type to ensure maximum precision and close tolerance as required for the installation.

(3) As far as possible electronic circuits shall be built up in logical banks of printed circuit frames, which can easily be withdrawn for maintenance or replacement purposes.

(4) The logical build-up of printed circuit frames shall be such as to allow for sequential fault tracing by means of the instruments referred to in the acceptable test plan and procedure for tracing faults, after having plugged in the printed circuit and inserted the test probe into the plug-in base. Terminals of the plug-in base engaging on a printed board shall be gold electro-plated.

(5) Printed circuits shall be mounted with the long or short edges vertical to allow for free movement of air components for cooling purposes. Care shall be taken that the emission of heat by components on printed circuit boards does not cause the ambient temperature to rise above the acceptable level allowed for by the manufacturers of the components.

(6) All electronic equipment shall be adequately and suitable protected against damage, faulty operation or interference by any external factors such as static electricity induced voltages, magnetic fields and forces or radio emissions, lighting strikes etc.

(7) Equipment that is sensitive to interference and surges in electrical power, variations in voltages and frequencies which normally occur in the electrical reticulation network and municipal supplies and which cannot be prevented, shall be furnished and supplied with the necessary stabilizers, over and under voltage protection equipment, suppressors etc.

(8) All electronic equipment inputs from data or signal lines must be provided with in-line protection. The protection equipment and manufacture shall be of an approved standard generally utilized and offered to comply with the standards as specified in this specification.

(9) The design, manufacture and installation of equipment shall be such that it will not create any interference of any kind to other equipment (it must be supplied amongst other items with suitable suppressors) to prevent a negative affect on the operation of other equipment.

(10) The design and manufacture of components intended for mounting on boards with printed wiring and printed circuits shall be in accordance with Publication 321 of the International Electrotechnical Commission, as amended, which is affiliated to ISO.

8.8.1. Printed circuits

(1) The design and manufacture of printed circuits shall be done according to the most modern techniques and development.

(2) Circuitry shall be accurately positioned and accurate registration of circuitry common to both sides of the boards such as terminals and edge contacts shall be maintained. Definition of all circuitry, coding and solder masking shall be of a high standard, without rough edges and saw tooth. Component leads through the boards shall be short and neatly trimmed.

(3) Holes through the boards shall be through-plated and the diameter shall be such as to ensure effective capillary action between component leads and sides during soldering. No termination shall have more than one conductor per solder joint.

(4) The printed boards used shall be of epoxy glass fibre laminate or equivalent material and shall be of the general purpose type.

(5) Edge contacts and terminals shall be of electro-deposited gold on the printed circuits. The gold shall be clean and bright in appearance without porosity.

(6) All other circuitry and the holes shall be of bright electro-deposited tin on the surface.

(7) Printed wiring boards shall be properly washed and neutralized after the etching process so that no hygroscopic crystals remain on the board or printed wiring.

(8) Heavy components of 100gm or more shall not be mounted on printed wiring boards unless it can be guaranteed that the board will stand up to severe handling without fracturing with the components so mounted.

(9) Soldering direct to the chassis of any equipment shall not be permitted, unless it can be demonstrated that all components can be readily replaced without having to unsolder the chassis termination. All terminations should be made with soldering tags.

(10) No point to point or component wiring shall be permitted on the printed circuit board for modification purposes unless such wiring or jumpers were the intention of the original designer and suitable termination points thereby provided.

(11) Mounting screws, where used, shall not be self-tapping. Threaded inserts shall be used with soft materials such as aluminium or plastic.

(12) Terminations on printed circuit boards shall not be made direct to the wiring. Where edge connections are not used, termination to printed wiring shall be made via terminal posts. This requirement will however be waived in instances where space consideration prevail.

(13) Resistors and all resistive components may not rise in temperature so that mounting boards or markings thereon are burnt or discoloured.

(14) Fuses must be rated to give adequate protection to the circuits served while not rupturing prematurely.

(15) The overall appearance of the completed printed circuit shall be with accurate definition, clean and uniform plating. The outer edges of the board shall be neatly machined.

(16) Components in printed circuit boards shall be open and installed on one side only, the leads being soldered and fixed on the opposite side. All components shall be properly marked and identified in respect of size, rating, type etc.

(17) After the printed circuit boards has been completed, all components and all printed circuit tracks shall be covered by means of a suitable insulated varnish to protect the circuitry against faults due to the collection of dust or other foreign objects such as ants or termites.

(18) Each printed circuit boards shall be fitted with a frame of insulating material on the outer perimeter which shall ensure that the board will not work loose when inserted in the plug-in unit.

(19) The frame shall be fitted with an identification code number on a particular printed circuit board used at that particular plug-in base for identification purposes. The code number on the frame shall be visible when viewing the printed circuit boards. The code numbers shall correspond to the code number shown on the schematic diagrams.

(20) All components shall be clearly marked and shall be capable of easy identification and reference to circuit diagrams and handbooks as supplied with the equipment. 

9. CONDUCTORS AND WIRING IN CONDUIT AND WIRING CHANNELS OR DUCTING
9.1. Type of conductors
(1) All wiring, excepting when cables are specified, must be done with PVC insulated single core copper conductors with minimum section of 3-strand 1,5mm². The earth conductor must consist of an uninsulated single-core standard copper conductor or a green PVC insulated stranded copper conductor.

(2) The wiring of low voltage circuits with a voltage of less than 50 Volt may be done with PVC insulated multi-stranded single conductors, or be means of PVC shrouded type cables.

(3) The colour code of the PVC insulating material for the conductors must be as follows:

	(a)
	Alternating voltage phase conductors
	-
	Red, white and blue.

	(b)
	Neutral conductor
	-
	Black.

	(c)
	Earth continuity conductor
	-
	Green or green yellow.

	(d)
	Control wiring
	-
	grey

	(e)
	DC voltage conductors
	-
	orange


9.2. Wiring in conduit and wiring channels or ducting
(1) All PVC insulated conductors must be installed in galvanized sheet metal ducting supplied complete with galvanized cover plate or shall be installed in conduit.

(2) Should the conductors be bunched in cable ducting, the appropriate derating factor as specified in SANS 10142 - 1 must be utilized for determining the size of conductors so that these conductors will not overheat when carrying the normal calculated full load current for the particular circuit.

(3) Conductors must not be exposed and must be installed in conduit or in the sheet metal ducting along the total route of a particular circuit.

(4) PVC insulated conductors must be lubricated with quality French chalk before they are drawn into conduit.

(5) The total sectional area of all conductors (including insulation) in cable ducting or floor ducting must not exceed 40 per cent of the total sectional area of the ducting.

9.3. Connections
(1) The insulation at the ends of conductors must be removed only to allow for the connection of ferrules where such conductors are connected to terminals of equipment and components. Where more than one conductor must be connected together, the strands must be securely bound together before inserting the ferrule.

(2) All conductor ends must be provided with tinned ferrules soldered to the conductor ends or must be provided with ferrules of lugs fixed to the conductor by means of a crimping method.

(3) All connections at control boards must be done via the terminals supplied as part of the control boards and consoles.

(4) Earth conductors must be connected similarly to the conductors as specified and must be connected from terminal to terminal on control boards and consoles.

(5) All conductors must be installed without joints and may only be connected from terminal to terminal on control boards and consoles and equipment connecting terminals.

10. EARTHING OF THE INSTALLATION
10.1. General
The installation must be properly earthed to comply with requirements of SANS 10142 - 1: Wiring of Premises, and according to the by-laws of the local Supply Authority

10.2. Earth connections
(1) All individual components such as control boards, control consoles, etc, shall be connected to the earth connection of the domestic earth supply as supplied BY OTHERS, or according to the requirements of the project specification.

(2) Under no circumstances shall the above-mentioned domestic earth supply be interconnected to the earth supply utilized for electronic control equipment and installations.

(3) The ends of all earth conductors shall be tin plated and provided with lugs for the connection to earth terminals or clamps provided with bolts and nuts. Where bolts, nuts, clamps or terminals are utilized, these shall be of the brass type only.

(4) If required, separate earth connections shall be supplied and installed by the Contractor according to the requirements specified in the project specification for particular connections to electronic control components and circuits of the installation.

10.3. Earthing of sub circuits and components
(1) Earth conductors of all sub circuits shall be connected to the earth bar of the main earth connection as provided.

(2) The ends of all metal channels, cable trays, etc, containing cables and conductors, shall be earthed to the nearest control board or control console be means of earth straps or conductors.

(3) These earth connections shall be connected to the domestic earth supply system.

(4) All metal conduits shall, where installed by the Contractor, be terminated at control boards or junction boxes. Where this cannot be done, conduit ends shall be earthed separately by means of stranded earth conductors according to the requirements of the regulations.

(5) Earth conductors shall be installed in all flexible conduit to interconnect the two ends of the flexible conduit.

10.4. Earthing of electronic equipment
(1) Interconnections and proper earthing between electronic components must be done on a radial wiring system.

(2) To minimize interference with the operation of electronic components, the earthing system of the components must comply with the following:

(a) The individual earth connections must be interconnected by means of suitable green PVC insulated conductors.

(b) The total earthing network must be connected at one point at the substation directly to the low earth resistance main earth pin at the substation by means of green PVC insulated conductors.

(c) All connections to individual electronic components must be connected from the main insulated earth bar on the control board and must be radially connected to each individual component to prevent earth loop currents between individual control equipment and components.

(d) Should the Contractor consider it essential that the interconnecting earth connections between individual components be done according to the floating earth principle, such interconnections shall be done according to the radial method of gas discharge diodes connected directly to the domestic earth so that peak voltage transients in the electronic earthing system can be discharged via the gas diodes. This must be done to protect electronic components and circuits against such peak voltages and transients which could be induced in such electronic circuits.

(3) To avoid formation of earth loop currents in electronic circuits, printed circuit layout must be designed so that a common earthing track or point is established.

(4) Where digital integrated circuits are used, decoupling of the supply line (VCC) to earth must be done with suitable decoupling capacitors at regular intervals to avoid fluctuation of potentials during switching.

(5) Common earthing bars or points should be utilized where banks of electronic equipment are connected to function on common banks. These points could either be at “absolute” earth potential i.e. returning to the earth of the input power circuits, or may be at “floating” earth potential i.e. an earth potential isolated (by making use of an insulating transformer) from the supply earth potential.

(6) The resistance between the earth electrode and earth strata for earth connections utilized for electronic equipment shall be less than 5 ohms.

10.5. Connections to electronic equipment
(1) Earthing methods applied in electronic equipment shall be basically the same as that used in electrical circuits. The size of earthing bars and lugs, etc, could be of a lower rating.

(2) Any conducting material that has been anodized, e.g. aluminium may not be used as an earth busbar unless special precautions have been taken to ensure that the anodising material has been removed where the earthing connections are made.

(3) Connections to electronic equipment must be made using cadmium plated lugs, bolts and nuts fixed to properly cleaned and prepared surfaces on the electronic sub-racks or trays.

(4) From the sub-rack earthing point to all the individual earthing points of the electronic equipment, separate copper conductors must be installed for each electronic rack.

(5) The conductor size shall be determined according to SANS 10142 - 1 and must be sufficient for that particular rack and must be soldered to the terminal(s) of edge connector(s) on that rack.

(6) All connections between racks or sub-racks used to transmit digital data must be made using coaxial type cable having the correct matching impedance.

(7) Terminations of coaxial cables shall be in proper connectors (plugs and sockets) of the BNC, RG8U or equivalent approved type, depending on the particular application.

10.6. Installation procedure

When the equipment is installed, the Contractor must accurately determine that all earth connections are done as specified. It is recommended that the Contractor utilise suitable measuring equipment and auxiliary equipment such that the earth connections can be individually monitored during installation of the earth connections to obviate any earth loops which might occur. 

11. SPARE PARTS

(1) At completion of the installation, the Contractor shall supply to the Engineer a recommendation containing a list of components, which should be acquired as spares for maintenance purposes.

(2) The list (in triplicate) shall include the number of components that should be kept in stock as well as the unit price of such components (the date and exchange rate of prices, if applicable, shall be stated).

(3) The following information shall be submitted with the list:

(a) The exact code or identification number of the component.

(b) The firm or agency in South Africa from whom or through whom an additional number of the components can (ff necessary) be acquired.

(c) Cross-reference numbers of such components referring to identification numbers given in the maintenance and instruction manuals.

(4) When tendering, the tenderer shall recommend which component values shall be acquired as spares for the installation.

(5) Such spare parts shall be available at all times after the installation has been commissioned and shall include the time of guarantee extending over a twelve months period after the installation has been completed and commissioned in agreement with the requirements of the contractual obligations.

12. MAKING GOOD 

The successful tenderer will be responsible for making good in all trades, any damage or disturbance to the building, installation, tarred surfaces, concrete surfaces, paved surfaces, drains and other surfaces his employees may have caused in the course of the construction of the system. 

13. DOCUMENTATION 

13.1
Final drawings and cable schedules 

(1)   The Contractor shall within one (1) month after the total installation has been completed, supply the following drawings to the Engineer for his approval: 

(a)
One (1) set of high quality "as installed" drawings containing detail of the complete installation as specified in Part 4 of this specification.
(b)
These drawings must indicate detail dimensions of all electronic equipment installed, as well as schematic diagrams of all electronic circuits, terminal numbers, resistor values, capacitor values, as well as the voltage, current and other properties of the components installed, where applicable. 

(c)
Where required, drawings must indicate details of terminal points, terminating equipment, interfaces, etc. Where possible full dimensions of such equipment must be supplied. 

(d)
All final "as-installed" drawings, after the installation has been completed and accepted, must be certified as being correct. 

13.2 
Cable schedules 

Cable schedules must be supplied which must amongst other include the following.

(1)   The number of cables mutually connected between all terminating points.

(2)   Cable sizes. 

(3)   Number of conductors in each cable. 

(4)   Number of reserve cables and/or conductors in each cable.

(5)   Cable types. 

(6)   Technical references of the cables.

13.3
Classification of drawings 

All drawings must be classified under the following sections of sub-sections: 

(1)
A schematic diagram must be supplied for the total installation. 

(2)
A separate wiring diagram must be supplied for the total installation, so that the termination of cables and the relative equipment components and connections can be clearly identified. 

PART 2 

PROJECT SPECIFICATION 

1.
GENERAL INFORMATION
1.1
Contractual Information 

This part of the specification covers the detail technical requirements for the PABX Installation for the ……………………………………………………………..
The equipment offered by tenderers and the general installation requirements and standards shall be in accordance with the General Specification for Electronic and PABX Installations referred to in Part 4 of this document. Where there are discrepancies between the General Specification and the Project Specification, the latter shall take precedence. 

1.2
Environmental Conditions 

The following site conditions will be applicable and equipment shall be suitably rated to develop their assigned performance and duty at these conditions: 

	(a)
	Height above sea level
	:
	m

	(b)
	Minimum ambient temperature   
	:
	ºC

	(c)
	Maximum ambient temperature                           
	:
	ºC

	(d)
	Maximum ambient humidity at maximum temperature                        
	:
	%

	(e)
	Lightning strikes per square km per year                               
	:
	


It is a requirement of this specification that the tenderer shall forward with his tender at tender stage in writing the heat load of the equipment offered so that the mechanical engineer can verify the efficiency of the air-conditioning equipment specified for the PABX/Hub room. 

1.3
Supply Voltage and Power Requirements 

An electrical supply of suitable capacity will be provided for the PABX Installation in the PABX/Hub room. The electrical supply will be fed from the normal power supply in the building and will be a 2-wire single-phase supply with earth at 231 Volt plus 5 per cent and minus 10 per cent and at a frequency of 5OHz. 

The Contractor shall provide a suitable Uninterruptible Power System (UPS) for un- interrupted service of the PABX Telephone System and all ancillary equipment for at least 60 minutes. 

1.4
General Availability of Service 

Only PABX manufacturers tendering their own equipment through ICASA registered agents will be considered for this PABX installation. 

Only authorised agents or dealers with valid ICASA LMOI licences for the equipment offered will be considered. The manufacturers ICASA licence for the equipment must be provided together with SABS ISO 9000 certificates. 

Manufacturers must have a service centre, where sufficient spares and qualified personnel are based, in …………………………... This service centre must be in operation for at least five years. 

All personnel based at the Service Centre must be in the full and permanent employment of the manufacturer or his agent. 

2.
GENERAL TECHNICAL INFORMATION
2.1 Standards 

The equipment shall comply with this specification and the following CCITT recommendations: 

Q.23
:
Technical features of push-button telephone sets.

Q.711
:
Pulse Code Modulation for voice frequencies. 

Q.712
:
Performance characteristics for pulse code modulation 




channels at audio frequencies. 

Q.732
:
Characteristics of primary pulse code modulation 




multiplex equipment operating at 2 048 kbits/s. 

2.2 Proven design requirements 

The tenderer shall submit at tender stage a list of installed system sizes with commissioning dates. The list shall clearly indicate whether the tendered equipment is of identical or modified design to that previously installed. 

The PABX configuration of the system shall be type approved by the Manager of Telkom SA Ltd. The type approved reference number and date shall be stated at tender closing. 

The system will be digital, stored program controlled, pulse code modulation (A-law encoding). 

The system must be configured as per the attached Telkom specification in the schedule of requirements in the Schedule of Information in Part 7. 

2.3     General technical requirements 

The following general technical requirements shall be applicable to the equipment offered as a minimum standard: 

All equipment shall be Telkom approved at closing date of tenders. 

All workmanship e.g. cabling etc. will be done in accordance with Telkom specifications and standards. 

All peripheral cards will be compatible to fit any slot on the equipment shelf.

All outdoor extensions shall be lightning protected on the MDF or as specified else- where in this specification. 

The system will be able to accommodate the following options: 

· Pulse dialling. 

· DTMF (tone dialling) direct into the digital Telkom exchange. 

· Digital DDI via PCM 30 link directly connected to the Telkom main exchange.

· Digital DDO via PCM 30 link directly to the Telkom main exchange.

The tenderer shall state at tender closing the following: 

· Whether a mix of the above is possible on the same link;

· Year of introduction of equipment in the RSA;

· The life expectancy of the offered equipment; 

· Whether there is currently still ongoing development on the tendered equipment;

· Whether the systems can support ACD (automatic call distribution);

· The level of product support on hardware that is available; 

· Whether the system will boot up automatically after a power failure, and stipulate the delay in seconds, after the power has been restored; 

· Whether the system will provide software backup e.g. tape or disc;

· Whether software parameters will be changeable from the service terminal provided;

· What type of modem will be provided for the execution of remote maintenance and what maintenance functions will be possible. 

3.      SCOPE OF WORK 

3.1     General Description of Scope of Work 

This specification makes provision for the following: 

· The PABX unit complete with extension and exchange line units suitable for EURO ISDN as specified; 

· The Main Distribution Frame as a Data Distribution Panel suitable for patching UTP type cable with RJ 45 connectors; 

· The Telephone Call Management System complete with hardware and suitable programmable software as specified; 

· Two (2) operators consoles, Windows NT based; 

· The VDU terminal and printer for maintenance and facility changes on the PABX unit; 

· The Telephone instruments; 

· The UPS system with suitable capacity to guarantee uninterrupted service of the complete PABX Telephone system and ancillary equipment for at least 60 minutes; 

· The Telephone network cabling necessary to integrate the PABX system effectively with the structured wiring system by others; 

3.2     Specific System Requirements 

For the specific system requirements tenderers are referred to the Schedule of Requirements (SOR) as included in the schedules of Part 7 of this specification. Tenderers must also note that it is required to compile a Schedule of Compliance for acceptance and approval by Telkom on completion of the Installation. 

4.      DRAWINGS 

For details of the location of the PABX room, tenderers are referred to the schedule of drawings included in the schedules in Part 7 of this specification. 

5.      EQUIPMENT, ACCOMMODATION AND EARTHING 

5.1
General information 

The tenderers shall take note of the allocated accommodation for the PABX system. The following requirements shall be incorporated in the design, manufacture and earthing of the tender equipment offered: 

(1)
The equipment shall be enclosed in steel cabinets and sized so as to permit transportation into the computer room without the removal of partitioning, doors, etc. 

(2)
It shall be possible to mount the equipment cabinets, if more than one cabinet is required, back to back or against a wall

(3)
Special computer flooring will be supplied and installed by others in the Computer Room for the installation of the equipment offered by the PABX Con- tractor. The cost of this flooring shall not be included in this tender. Tenderers must however allow for liaising and coordinating with other contractors to enable a suitable and functional PABX installation in accordance with the specified requirement. 

(4)
Tenderers shall state the mass of apparatus, fully equipped in kilograms.

(5)
Tenderers shall state the dimensions of cabinets in millimeters (width x height x depth) 

(6)
Tenderers shall indicate whether the main distribution frame is an integral part of the system or whether it is a separate unit, stating the dimensions 

(7)
Tenderers shall state whether PABX cabinets are floor mounted and whether rear access is required 

(8)
It should be noted where the operator’s consoles are to be installed as indicated on the drawings and that sufficient interconnecting cable length is allowed 

(9)
The Contractor is also responsible for the installation and commissioning of the specified earthing system. Should the Contractor disagree with the requirements specified in this section of the specification written consent should be lodged at tender stage, an alternative earthing proposal submitted and the tender price amended accordingly. The specified earthing system will comprise of the following elements: 

· An earth mat consisting of bare copper conductors and copper electrodes driven into the earth core by a specialist contractor 1,000mm under ground level under the UPS Room as indicated on the drawings.

· A Green PVC insulated 70mm square stranded copper cable connecting the earth mat with the PABX Room by the Electrical Contractor.

· An isolated earth bar mounted against the wall 300mm AFFL in close proximity to the PABX Cabinet in the PABX/Hub room. The earth bar shall be provided and installed by the PABX Contractor and all connections terminated on the earth bar with suitable lugged copper cables. The earth bar shall be 300mm long x 60mm wide x 12mm thick, tinned, predrilled with tinned holes and mounted on the wall with suitably sized insulators to space the earth bar approximately 40mm from the wall surface. There shall be only one electronic earthing system for the PABX system and all electronic equipment forming part of the system shall be connected to the one earth bar. 

5.2      Cable Network Requirements 

5.2.1
Conduit, Sleeves, Manholes, etc. 

Tenderers must refer to the schedule of drawings in Part 7 of the specification for a layout of the conduit, sleeves, manholes and ancillary services that form part of the contract for the purpose of accommodating the telephone system for the project. 

5.2.2
Structured Wiring System 

Tenderers must take note that the internal telephone system for the building forms part of a structured wiring system. The telephone cable wiring and all other communications systems, and specifically the data cabling system, will be installed as a structured wiring system which shall enhance the flexibility and interchange ability of the wiring and interconnecting system. 

5.2.3
Cabling under this Scope of Work 

Tenderers shall take note that the cabling for the internal telephone system will be specified in a separate specification. The minor portion of cabling and wiring that is however required to connect the PABX unit to the 'MDF' or Data Distribution Panel, shall form part of this contract and is included as a single item in the Bill of Quantities in Part 6 of the specification. 

6.
TECHNICAL REQUIREMENTS OF THE SYSTEM (CPU AND ENVIRONMENT)

6.1      System configuration 

The system shall be fully electronic, using the latest technology available. The Exchange shall use Stored-Program Control in CMOS logic and affect switching by digital techniques. Preference is given to systems carrying a SABS certificate for Manufacturing and Maintenance. 

The system shall in general be configured to fulfil the requirements of this Specification and all the features and facilities described shall be enabled when and where specified without resource to additional hardware and/or software, unless otherwise specified. All facilities shall be pre-programmed and stored in the Exchange on a permanent basis. Should modifications or additions (i.e. additional line cards) be deemed necessary at some future date, it shall be possible to update the database to accommodate these changes without incurring additional expenses. The programming must also be done on site.

If called for in the system description or Schedule of Requirements the system must be equipped with PCM 30 EUROISDN signalling as per Telkom requirements for both incoming, and outgoing traffic. No other signalling system shall be considered. The system must also be able to accommodate ISDN universal S0 basic access and S2 primary access interfaces that comply with the current CCITT specifications. The system shall employ QSig for networking to other PABX systems. 

The design must be modular, permitting expansion of the exchange by simply adding printed circuit boards as the need arises. In this respect, the exchange shall be designed to permit printed circuit board addition, be it extension, (analogue or digital) exchange or tie-line, based on the universal slot principle, i.e. cards need to be located in dedicated frame positions. All equipment cards, racks and shelves shall be fully accessible from the front of the cabinets. Systems requiring side or rear access for maintenance and upgrading purposes are not preferred.

The software language preferred is the CCITT high level language CHILL. Tenderers must state the language used. The system shall support both Dual Tone Multi Frequency (DTMF) and dial pulse telephone instruments in any mix without the need to add any hardware like DTMF receivers, etc. No programming must be required when switching telephone instruments 

6.2      Service terminal 

A VDU terminal and printer shall be supplied with the PABX for maintenance and facility changes on the PABX. 

It must be possible to effect changes to the data base at any time in order to introduce or refine say a service class, change an extension number, add another abbreviated dialling code telephone number, etc. These changes must be easily accomplished via either the service terminal or via a remote terminal. 

Although it should be possible to gain access to the data base at any time for amendment or examination purposes, the System must not allow unauthorized personnel such access and must be so designed as to prevent said parties from introducing changes or modifications thereto. The system must also be able to allow authorised users to access only certain parts of the database (i.e. different levels of entry).

Access to the service terminal must be controlled as follows: 

· By means of a series of passwords.

· Passwords must be assigned on a function related basis. 

· All access to the service terminal must be recorded in a log book file. 

Remote access to the system by means of a modem must be provided. Access must be on a return call to service centre" basis.

It shall be possible to make a back-up of the data base on a disk or tape for reference purposes which, in the event of loss or corruption of the data base, may be used to reload the system. Tenderers must state what options are available for re- loading the system from the back-up device and typically what times to reload are envisaged.

The successful tenderer shall retain a back-up disk or tape for reference purposes which in the event of loss or corruption of the data base, may be used to reload the system. The tape or disk shall be brought up to date every two months as part of the maintenance contract procedure.

The exchange data base must be protected against mains power failure where RAM is used. Details of the power arrangements and the back-up time must be submitted with the tender. Tenderers shall also submit details of precautions that has been taken and in the event of a power failure what happens to transient data, e.g. features activated by extensions, individual speed call numbers, etc. Tenderers shall also indicate what medium is used for data storage as protection against power failure and in the event of a prolonged power failure, what mains failure circuits are provided on the incoming and outgoing lines 

6.3     Signalling considerations 

The system shall comply to the following signalling conditions: 

(1)
The system shall accept dial pulses of 5 - 12 pulses per second with a 30 - 70 % break/maximum and a minimum interdigital time of 215 ms.

(2)
The tones of the PABX shall be in accordance with the Telkom specifications for PABX's 

6.4
Number scheme 

The system offered shall make provision for a full flexible numbering scheme. Any number level may be used for any facility within the PABX. A six digit extension numbering scheme is required, starting at level I to 7, access to operator level 9, access to public exchange level 0. No other numbering scheme is permitted, unless otherwise stated 

6.5     System performance 

(1)
Frequency response 

The frequency response shall be in accordance with the Telkom specification for PABX's.

(2)
Crosstalk 

The crosstalk attenuation from extension-to-trunk and extension-to-extension shall exceed 65 dB in the range of 300 - 3400 Hz.

(3)
Call Logging 

The PABX shall be capable of providing the necessary data so that incoming and outgoing calls could be monitored by a Telephone Management System.

(4)
Quantitative reliability 

The equipment shall operate efficiently in the normal office environment. The mean time between failures (MTBF) shall not be less than 1,000 hours. The MTBF time shall be demonstrated. 

(5)
Electromagnetic radiation 

The electromagnetic radiation of the system shall meet the requirements of a good commercial specification, number of specification to be submitted when complying with the specification. 

(6)
Earthing safety 

The PABX shall be provided with a single earth point on the cabinet for safety reasons. The dedicated earth point for the PABX system will be supplied and installed by the electrical Contractor. The dedicated earth will comprise of a 70 mm square PVC insulated stranded copper conductor connected to a dedicated earth point with suitable connectivity to enable an earth resistance of less than 5 ohm. Should this earthing system not be suitable tenderers shall allow upgrading the earthing system to their specific requirements and allowing for such additional cost in their tender price 

(7)
System self-test 

The system must automatically, on an ongoing basis, scan and test all ports. Faulty ports must automatically be taken out of service, periodically tested and automatically or remotely placed back into service when the fault is cleared.

(8)
Integrated Voice and Data 

The system shall support the 2B + D connection formats for voice and data or two data connections over a single telephone line (two wires).

Two 64 kbit 'B" channels and one 16 kbit 'D' channel over a single pair of wires, giving a simultaneous voice and data call, using the CCITT transmission correction of Echo Cancelling. 

6.6
Lightning protection 

The building structure housing the computer room where the PABX Exchange will be installed will be earthed and bonded for protection against lightning. The lightning protection will make use of the steel roof structure as the air terminal, the steel columns as down conductors and earth electrodes as earth terminals, all to Standards specified in SANS 10313 as amended. Should the Contractor for the PABX installation requires additional protection against lightning to enable a safe and functional system any additional material and installation cost to acquire such protection shall be included in the tender price. 

6.7
MDF and surge protection 

The manufacturer and supplier of the PABX system shall supply the Main Distribution Frame (MDF). The type of terminating block used on the MDF shall make provision for the fitting of gas filled surge arresters.   The tenderers shall provide full details of the MDF frame, terminating blocks and recommended gas filled surge arresters that can be accommodated on the terminating blocks. 

The exchange equipment shall be protected internally to withstand surges not absorbed by the gas filled surge arresters. 

The contractor shall provide and install all cabling between the equipment cabinets and the MDF. 

Surge protection is normally provided by means of gas filled surge arresters with a dc stoking voltage of 350 volts ±15 per cent and an impulse stoking voltage of maximum 700 volts at a rising speed of I kV per microsecond. The nominal impulse discharge current rating is either 10kA or 2OkA for an 8/20 microsecond wave, and the nominal AC discharge current rating is either 10A or 20A for a 5OHz surge of one second duration. 

Equipment that is sensitive to interference and surges in electrical power, variations in voltages and frequencies that normally occur in the electricity reticulation network and municipal supplies and which cannot be prevented, shall be finished supplied with the necessary stabilizers, over and under voltage detection equipment, suppressors etc. 

The design, manufacture and installation of equipment shall be such that it will not create an interference of any kind to other equipment (it must be supplied amongst others with suitable suppressors) to prevent that it will negatively effect the operations of other equipment. 

The design and manufacture of components intended for mounting on boards with printed wiring and printed circuits shall be in accordance with Publication 321 of the International Electrotechnical Commission, as amended, which is affiliated with ISO. 

6.8
Exchange offered 

The exchange offered shall: 

· In all respects conform to the Standard Specification for Private Automatic Branch Exchanges of Telkom. 

· Utilise the Pulse Code Modulation technique for speech processing and trans- mission.

· Shall have a thirty-two channel capacity with 'A' law encoding as per CCITT Recommendation G.711/712. 

· Shall be suitable for use either with dial, digital or DTMF telephone sets. The DTMF and digital capabilities shall be in accordance with SAPT requirements. 

6.9
Operating loop limits 

The system shall provide the following loop features: 

· The extension line maximum loop resistance, including the resistance of the telephone, shall not be less than 1000 ohm. 

· The trunk and tie line shall be capable of detecting a signalling current from the distant end, with the supply at a minimum of 45 volt. 

· A system with distributed control is preferred.

· Tenderers shall also indicate at tender stage: 

(a)
Whether the system can be equipped with duplicated controls and processor unit.

(b)
What type of main processor/s will be supplied?
(c)
Which components are duplicated, e.g. main memories, clock generator, switching network, multibus, signal unit, conference equipment, and voice mail?
(d)
      What the size of the main system memory is.

(e)
What the dynamic traffic value is as specified in Busy Hour Call Attempts (BHCA) on the basis of CCITT Q514. 

(f)
Whether the main processor can be upgraded to allow for a greater number of BHCA.

The databases of the system and the computer (i.e. extension records) will be synchronized; changes on one database will automatically be reflected on the other.

The switching network must be non-blocking to both voice and data and the overall connection availability (connection factors etc.) must be stated for each major section of the system 

Tenderers shall submit the necessary traffic handling calculations to show how the required traffic will be catered for and where and how much spare capacity exists in the configuration offered.

The tenderer shall also state the reliability of the equipment in terms of Mean Time To Repair (MTTR) and (MTBF) Mean Time Between Failure. 

6.10
Ventilation and protection 

No additional or peripheral ventilation equipment, over and above the air- conditioning already provided in the Computer Room should be necessary for the effective operation of the PABX system 

However, should the equipment being offered by the tenderer, require any special environmental conditions or apparatus to ensure its reliable operation, such as: 

· Additional air-conditioning, including the structural changes;

· Forced ventilation 

· Or, anti-static floor mats, etc 

then these costs for the supplying, installation and maintenance of such equipment, must be provided for in the tenderer's pricing 

6.11
System technology 

The modular concept that is required for the PABX system shall also include the distribution of power within the system, a separate supply being available for each subassembly. 

The internal numbering scheme of the exchange must be completely flexible, allowing changes to and removal of extensions K so desired without rewiring i.e. by programming only. 

6.12
Data 
The system and equipment offered shall comply with the concept of ISDN (Integrated Services Digital Network) and CCITT recommendations in this regard.

The system must allow for voice and text messages (mail) to be left for senior personnel, to access on return to the office or remotely via external line using either a computer (for data) or digital pulse codes (for voice) and incorporating security measures to prevent unauthorised access.

Tenderers must submit technical details of data communication capabilities of the system in respect of data, text and voice. Transmission rates, protocols and details of data communication interfaces (where required) are also to be stated. Tenderers shall also state the following at tender closing:

· To what levels the system can support data/text communication.

· What effect voice and data traffic would have on each other in the system offered, and what impact a busy hour upsurge of one type of traffic could have on the other. 

· How the system offered could be upgraded and/or expanded to cater for an in- crease in each type of traffic as referred to above. 

· What type of data ring and/or LAN is supported and provide the specifications thereof.

· What the cost is of providing extra ports. 

Tenderers must also state at tender stage whether any of the following Gate- ways/Facilities are available and submit full technical details: 

· Packet switching interface to provide access to the X25 Packet Switched Data Network (SAPONET).

· Text interface (X21, X25). 

· Local Area Network interface to connect broadband/base band LAN system.

· Wide Area Network interface. 

· Modem interface for pool or modem. 

· Whether the system is data transparent and states the bit rate.

The ISDN capability of the system offered must include the ability to carry data at the current recommendation of up to 19.2 Kb/s asynchronous speeds, on a simultaneous Voice and Data, or 2 x Data Channels basis over the standard twisted pair supplied for the voice network, as per CCITT recommendations for 2B + D working. The system shall also be capable of interfacing Modem Pools in such a way as to allow maximum use of the total voice network facilities and recourses, to expand and exchange these other communication Networks.

6.13
Networking 

The PABX offered must be capable of supporting the following networks:

· Non-integrated networks (Auto-to-auto and exchange line tie lines). 

· Partially integrated networks (E+M Tie Lines).

· A combination of both.

· QSig supported integrated networks.

The system offered should be inherently capable, even if not initially equipped, for networking with other Nodes of equipment (not necessarily from the same supplier) in any topology.

It should be noted that the sites of these Nodes and decentralized modules are distant from each other and require Telkom supplied links. DIGINET or E+M tie lines therefore are required. 

The system shall support the following types of interfaces with regard to the net- working of ISDN connectivity: 

· Two wire auto/auto (loop disconnect and DTMF signalling).

· Four wire "E + M" signalling (options to be listed).

· PCM 30, 2 Mb/s signalling (options to be listed). 

· CCITT SO basic rate ISDN (2B + D): options to be listed. 

· CCITT S2 primary rate ISDN (30B + D): options to be listed. 

It should be noted that a network signalling system based on the CCITT recommendation (Q93x) for public ISDN network which meets OSI (Open System Interconnections) requirements for open communication is preferred.

With regard to Facility Transparency the system offered shall be capable of working in a network system utilising QSig. All facilities on the system shall be transparent throughout the network. Facilities shall also be transparent from one node to an- other, including those supplied by other suppliers. 

7.      FEATURES AND FACILITIES OF THE SYSTEM
7.1     General 

The PABX system described in this specification shall have the following minimum features and facilities integrated into the system and ancillary equipment:

· DDI and DDO: The PABX system offered shall have Direct Dialling In (DDI) and Direct Dialling Out (DDO) facilities to be utilized to full advantage by the user to and from all extensions. 

· The system will make provision for internal dialling. 

· The baring of individual telephone extensions for at least 10 levels will be provided. 

· Individual code baring will be possible (e.g. the baring of code 087) .

· The system will allow for Data Detection. 

· The system will allow for three (3) way conference.

· The system will allow for eight (8) way conference.

· The system will make provision for call transfer. 

· The system wiII have a shuttle enquiry service possible.

· The system will have ring back when free. 

· The system will make provision for speed call numbers. A common pool of at least 600 will be possible. 

· The system will make provision for Individual Speed Call. At least ten (10) speed call numbers per extension will be possible. 

· The system will make provision for Call Park. 

· The system will make provision for Code Looking of extensions 

· The system will make provision for Automatic Booking of outgoing lines.

· The system will make provision for Last Number Redial.

· The system will make provision for Call Hold.

·  The system will make provision for Cut in Priority.

· The system will support DTMF and dial impulses analogue telephones.

· The system will support two (2) wire digital telephones. 

· The system will make provision for nuisance call tracing. 

· The system will make provision for the Do Not Disturb function 

· The system will allow for the leaving of a message on an unanswered telephone.

· The system will allow for Call Pick-up. Tenderers must specify the number of groups and the maximum number of members in a group. 

· The system will allow for single Digit Dialling and it will be possible to various services on site e.g. manager, security officer on duty, etc. 

· The system will make provision for Call Forwarding / Follow Me as follows: 

(a)   To another phone when no reply.

(b)   To voice mail system.

(c)   To switchboard. 

7.2 RCOM facilities

The Exchange shall allow for an intercom facility on the digital telephones. The pressing of a button must activate the intercom facility. The called terminal must be switched directly into the hands-free mode.

It must also be possible to make an all call to ALL the intercom telephones in the institution as listed in the schedule of Requirements, by the pressing of a single key. The result of this action will set up a one-way speech connection between the calling terminal and all free intercom terminals in the institution. The calling terminal must be informed whether all terminals in the group were reached or whether some terminals were busy. 

If the above-suggested method of operation is not possible Tenderers must put for- ward an alternative proposal in order to achieve the above-mentioned objectives 

7.3     Telephone Instruments 

The contractor shall supply, install, test and commission telephone instruments in- tended for use with the PABX installation for all indoor extensions, as well as those outdoor extensions which are included in the telephone schedule included else- where in the specification 

The contractor shall functionally check each telephone jack point, using a standard telephone instrument, for successful operation.

The PABX system must offer a choice of telephone instruments to meet the various requirements of the users. The telephone instruments should include: 

(1)
Basic analogue 2 wire DTMF connections. 

(2)
Digital 2 wire connections for both B + D, and 2B + D connections. 

(3)
The system shall have the capability of handling telephone instruments with 16 digit keypads. 

(4)
Integrated Data Connections. 

The tenderer shall define clearly in his tender every type of telephone instrument which may be used in conjunction with the system offered, as well as the type of analogue and digital telephone instruments that will be supplied, the facilities which each type of telephone offers and the cost of these instruments. 

All telephone instruments shall be provided with a standard three-(3) metre connecting cable with a plug. 

The tenderer must take note that the quantities of telephone instruments may be increased or decreased during the construction phase of this contract. The final contract sum will be adjusted accordingly. 

7.4
Digital terminals 

Digital terminals, when required, must have the following features: 

(1)
Hands-free function - the hands-free function must be of good quality employing state of the art components.

(2)
Feature buttons must be programmable and the pressing of one button must activate the feature.

(3)
Users of digital telephones shall be able to program their own telephone instruments. 

(4)
The digital terminals must have a liquid crystal display showing the time and date whilst in the idle state. 

(5)
Where required digital telephones must have LC displays that provide comprehensive information on call status and the following are minimum requirements: 

· Name and number display for all extensions. 

· Telephone number of internal callers, from other nodes in the network. 

· Feature activation, e.g. Call Forward, Do Not Disturb, Ring Back-, and Message Waiting. 

· Call Waiting Display. 

· Name and number of Calling and Called parties on Call Pick Up.

· Details of both Voice Mail and Fax messages. 

· Prompting on the use of Voice Mail and Fax Mail systems.

(6)
As secretaries will use digital telephones to answer many telephones, these telephones must be capable of showing the current status, busy or free, of a minimum of eight extensions. Each extension will be indicated on a different button. 

(7)
Digital telephones must be capable of accepting external devices such as tape recorders, second microphones, etc. 

(8) The Tenderer should state any additional features.

8.
TELEPHONE CALL MANAGEMENT SYSTEM 

The Contractor shall provide a suitable Telephone Call Management System with the PABX Installation. The Telephone Call Management System (TCMS) shall be of the Hotel type and provide the following:

· The required software programming and associated interface equipment to monitor calls on the PABX System continuously; 

· The required software to generate reports and accounts for calls in the typical Hotel Industry environment; 

· Suitable functionality and software to register hotel guests and process wake-up calls over the system K required; 

· A suitable report printer for printing of reports and accounts on a regular basis.

9. DECT (DIGITAL ENHANCED CORDLESS TELECOMMUNICATIONS)
The Contractor shall provide a fully functional Digital Enhanced Cordless Telecommunications (DECT) System with appropriate equipment with the following requirements as part of the PABX Installation:

· The DECT System shall comply with the latest international and local standards and codes related to digital cordless telecommunications;

· The DECT System shall include all required equipment and interface cards as part of the PABX switch unit to support the number of remote units, known as radio fixed ports (RFP's) in the terminology of some suppliers and associated handsets; 

· The DECT System shall include all the RFP's and handsets in accordance with the Schedule of Quantities that form part of this document; 

· The Contractor for the PABX System shall allow to do a proper survey with appropriate tests to establish the most suitable location for remote equipment and the optimal usage of handsets; 

· The Contractor for the PABX System shall allow for all license applications on behalf of the Owner at the appropriate institutions required and include such fees in the tender bid at tender stage; 

10.
OPERATOR'S CONSOLES 

Two operator consoles are required. It is a specific requirement that incoming calls must be identifiable to allow the operators of the two departments to work totally in- dependent of each other. 

PART 3

BILL OF QUANTITIES

BILL NO. 1: PABX SYSTEM (EQUIPMENT) 

	ITEM
	DESCRIPTION
	UNIT
	QTY
	RATE
	AMOUNT

	1.

1.1

1.2

1.3

1.4
1.5


	Pabx system (equipment)

Nett amount for the supply, delivery, installation and commissioning of the complete PABX system equipment installation in accordance with the specification, including the following equipment: 

PABX switching unit complete in accordance with the specification and the Schedule of Requirements with all accessories and auxiliary equipment.

Windows NT based Operator’s Console complete with interfacing cards and auxiliary equipment, including sufficient cabling to be interconnected with the PABX switching unit.          
Main Distribution Frame complete with terminal blocks and jumper wiring to terminate the number of extensions and exchange lines in accordance with the specification and the Schedule of Requirements. 

Complete UPS power supply in accordance with the specification to maintain an uninterruptible supply to all connected equipment for 60 minutes including wiring, cabling and associated connections. 

Complete call management system in accordance with the specification including all Software, hardware and interface equipment with the PABX switching unit.


	No.

No.

No.

No.

No.


	
	
	

	
	PAGE TOTAL (CARRIED FORWARD)
	

	
	AMOUNT BROUGHT FORWARD
	


BILL NO. 1: PABX SYSTEM (EQUIPMENT) 

	ITEM
	DESCRIPTION
	UNIT
	QTY
	RATE
	AMOUNT

	1.6

1.7

1.8

1.9

1.10
1.11

1.12

(a)

(b)

(c) 

(d)

(e)
	Complete report printer in accordance with the specification to print reports generated by the call management system including sufficient paper for testing and two reams for use by the client. Allow for a LaserJet printer with 19 pages per minute printing speed and toner cartridge of at least 4000 pages.

VDU terminal with printer interface facility to use the telephone call management printer, for maintenance and facility changes on the PABX unit
Testing, commissioning and handover of the complete PABX installation in accordance with the specification and Telkom's requirements.
Co-ordination and liaising with the Principle Contractor and the sub-contractor for the data- and telephone cable installation in order to establish a fully functional working system.

Training of an operator to be fully conversant with the operators console including a refresher course monthly for three (3) months.

Training of the users staff to be conversant and fully acquainted with the telephone call management system including the generating of monthly reports and in-house detailed telephone accounts for a period of six (6) months.

Nett amount for any additional items required to complete the specified installation which is not included in the paragraphs of the bill above (please specify): 

……………………………………

……………………………………

……………………………………

……………………………………

……………………………………


	No
No.

Sum

Sum

Sum
Sum

Sum
	
	
	

	
	TOTAL FOR BILL NO. 1 PABX SYSTEM (EQUIPMENT)
(CARRIED FORWARD TO FINAL SUMMARY)
	


BILL NO. 2: PABX SYSTEM (TELEPHONES) 

	ITEM
	DESCRIPTION
	UNIT
	QTY
	RATE
	AMOUNT

	2.

2.1

2.1.1

2.1.2
2.2

2.2.1

2.2.2
2.2.3
2.2.4

2.1

2.1.1

2.1.2

	PABX SYSTEM (TELEPHONES)
Nett amount for the supply, delivery, installation and commissioning of the complete telephone instrument installation in accordance with the specification, including the following equipment: 

Telephone instruments, suitable for two wire working, as standard extension telephones making use of a structured wiring system installed by others: 

Supply

Install, test and commission

Telephone instruments, suitable for two- wire working, for manager/secretary workstations making use of a structured wiring system installed by others for the main unit and local wiring for the connection to the secretary unit: 

Supply of manager units

Supply of secretary units 
Install, test, commission of complete manager/secretary systems

Supply and installation of interconnecting wiring between main and secretary unit (allow for 30m wiring each). 

Fully digital, two-wire telephone instruments to be used as extension telephones where required making use of the structured wiring system by others. 

Supply

Install, test, commission


	No.

No.
No.
No.
No.
No.
No.
No.
	
	
	

	
	TOTAL FOR BILL NO. 2 PABX SYSTEM (TELEPHONE)
(CARRIED FORWARD TO FINAL SUMMARY
	


BILL NO. 3: DECT EQUIPMENT 

	ITEM
	DESCRIPTION
	UNIT
	QTY
	RATE
	AMOUNT

	3.
3.1

(a)

(b)

(c)

3.2

3.2.1

3.2.3

3.3

3.3.1

3.3.2

3.4

(a)

(b)

(c)

(d)

(e)
	PABX COMPATIBLE DECT EQUIPMENT

Nett amount for the supply, delivery, installation and commissioning of the complete Digital Enhanced Cordless Telecommunication system in accordance with the specification, including the following equipment: 

Line equipment for connecting remote stations to the PABX equipment on extention lines for 2 (four) stations. Specify the equipment included for the specific DECT systems offered: 

………………………………………..

………………………………………..

………………………………………..

Remote station equipment (e.g. radio fixed port) with power supply equipment if required: 

Supply

Install

DECT telephone to be used with each remote station:

Supply

Install

Nett amount for any additional items required to complete the specified installation which is not included in the paragraphs of the bill above (please specify): 

………………………………………….

………………………………………….

………………………………………….

………………………………………….

………………………………………….


	No.

No.

No.

No.


	
	
	

	
	Total for bill no. 3: dect equipment

(CARRIED FORWARD TO FINAL SUMMARY)
	


BILL NO. 4: DAYWORK SCHEDULE
	ITEM
	DESCRIPTION
	UNIT
	QTY
	RATE
	AMOUNT

	4.1

4.1.1

(a)

(b)

(c)

4.1.2

(a)

(b)

(c)

4.1.3

(a)

(b)

(c)

4.1.4

(a)

(b)

(c)


	DAYWORK FOR THE FOLLOWING LABOUR
Engineer

Normal time.

Overtime

Sunday time

Foreman

Normal time.

Overtime

Sunday time

Qualified artisan

Normal time.

Overtime

Sunday time

Labourers

Normal time.

Overtime

Sunday time


	Man-hours

Man-hours

Man-hours

Man-hours

Man-hours

Man-hours

Man-hours

Man-hours

Man-hours

Man-hours

Man-hours

Man-hours


	
	
	

	
	page total (CARRIED FORWARD)
	


BILL NO. 4: DAYWORK SCHEDULE
	ITEM
	DESCRIPTION
	UNIT
	QTY
	RATE
	AMOUNT

	4.2

4.2.1

4.2.2

4.2.3

4.2.4


	Transport costs for the following:
Trucks, based on a travelling distance of 200 km per day
1 Ton Truck

2 Ton Truck

5 Ton Truck

Light delivery vehicle


	days

days

days

days


	
	
	

	
	Total for bill no. 4: daywork schedule
(CARRIED FORWARD TO FINAL SUMMARY)
	


FINAL SUMMARY OF QUANTITIES

The price for the complete installation in working order is in accordance with Section 5 of the Project Specification brought forward from the Bills and is made up as follows: 

	Preliminary
	R

	Bill 1 - PABX System (Equipment) …………………………………..
	R

	Bill 2 - PABX System (Telephones) ………………………………….
	R

	Bill 3 - DECT Equipment ………………………………………………
	R

	Bill 4 - Day work Schedule ………………………………………….
	R

	Subtotal (A) ……………………………………………………………..
	R

	Contingency amount (IO%) …………………………………………..
	R

	Subtotal (B) ……………………………………………………………..
	R

	Add 14 % VAT…………………………………………………………..
	R

	TOTAL TENDER PRICE (Carried forward to the Tender Form)
	R


NOTES TO BE READ IN CONJUNCTION WITH THE TENDER PRICE: 

The amount given as the 'Total Tender Price" and carried to the official tender form will be regarded as including the amounts shown in the Bill and no adjustments will be made for any failure by Tenderers to include these amounts in the total appearing on the official form. 

The entire PABX installation in this contract shall be completed concurrently with the building works which is due for completion within 3 months from the date of the letter of acceptance. 

All material covered by this Specification should, wherever possible, be of South African manufacture. In the adjudication of tenders, preference will be given to items manufactured in the Republic of South African from South African materials. 

Should any Tenderer offer products of South Africa manufacture as an alternative to imported products that may be specified, such offers will receive full consideration, provided, the alternative article complies with the technical requirements of the Specification. 

The successful Tenderer will be required to establish storage accommodation for materials and provide adequate security and stock control. Allowance for this requirement must be made in the Tender Price. 

PART 4

SCHEDULE OF INFORMATION

PABX SYSTEM

Tenderers are requested to complete this questionnaire without resorting to a separate document and/or Statement of Compliance. If, however, space is insufficient, the tenderer may insert additional pages into this document, quoting relevant Section, Clause and Item numbers. 

	1.

a)

b)

c)

d)

e)

f)

g)

2.

2.1

2.2

a)

b)

c)

d)


	GENERAL

Manufacturer

System offered

Place of manufacture

Local Content claimed, based on new Telkom Specification

Telkom Type Approved received

If YES, year of approval

If NO, when is approval expected 

Is your Statement of Compliance for Telkom included

Number of systems already commissioned

SYSTEM RELATED FEATURES

Type of Equipment:
Digital, Stored program Controlled, Pulse Code Modulation (A-Low encoding)

If NO, describe technique employed.

Capacity of System

Total number of available ports Accommodated in Equipment Cabinets

Maximum No of Trunks (including Tie-Lines)

Maximum No of Extensions

Maximum No of Operator Consoles


	……………………………….

……………………………….

……………………………….

……………………………….

YES/NO

………………………………

………………………………

YES/ NO

……………………………..

YES/NO

……………………………..

……………………………..

……………………………..

………………………………

……………………………..

……………………………..




	2.3

a)

b)

c)

d)

2.4

a)

b)

2.5

a)

b)

c)

2.6

2.7

a)

b)

c)

d)

e)

f)

g)

h)

i)

j)

k)

l)

m)

n)

2.8

a)

b)
2.9
a)

b)
2.10

a)

b)

c)

d)

e)

f)

g)

h)

2.11

a)

b)
c)

d)

2.12

a)

b)

c)

d)

e)

f)

2.13

a)

b)

c)

d)

e)

f)

g)

h)

2.14

a)

b)

c)

d)

2.15

a)

b)

2.16

2.17

a)

b)

c)

d)

e)

f)

g)

h)

i)

j)

k)

l)

m)

2.17

a)

b)

3.

3.1

a)

b)

c)

d)

e)

f)

g)

h)

i)

j)

k)

l)

m)

n)

o)

p)

q)

r)

s)

t)

u)

v)

w)

x)

y)

z)

3.2

a)

b)

c)

d)

e)

f)

g)

h)

3.3

a)

b)

c)

d)

4.

a)

b)

c)

d)

e)

f)

g)

h)

i)

j)

k)

l)

m)

n)

o)

p)

q)

r)

s)

t)

u)

v)

w)

x)

y)

z)

aa)

bb)

cc)

dd)

ee)

ff)

gg)

hh)

ii)

5.

a)

b)

c)

d)

e)

6.

a)

b)

c)

d)

e)

f)

g)

h)

i)

j)

7.

7.1

7.2

7.3

7.4

7.5
	Traffic Handling:

Is system total non-blocking:

Within each shelf

Between shelves

Within each cabinet

Between cabinets

If NO, specified restrictions

Memory:
System type (e.g. RAM, EPROM, etc)

Capacity

Memory per circuit card (e.g. 256 Kb)

Is provision made for memory expansion

If YES, up to what capacity

Back-up medium

Hot Standby: (with duplicated processors)
Is Hot Standby available

As a standard feature

As an Option

If Hot Standby is available:

i)
Is there any loss of data during switchover?

ii)
Can automatic switchover be programmed to occur at predetermined intervals?

Sampling Frequency:

Maintenance:

Is an integral Maintenance/Service panel provided?

Is a Man/Machine interface provided (e.g. Service Terminal)

Is dialogue conducted in plain language
Are HELP functions inherent in the system?

Are all customer updating procedures possible without entering the system code area (i.e. operating system software)
Is remote access possible                                                      
Are on-site maintenance/administration/customer updating procedures all possible remotely                                               
Is MODEM provided as standard

Is a specimen Maintenance Contract included with your documents?

Where is the nearest Service centre?

Can a suitably-trained Company official carry out facility changes?

Is system-administration training included in the total price?

Is the system password-protected?

Can customer updating procedures be selectively split amongst the various password levels?

If YES, how many levels are available to the user?

Night Service (N/S)

Types:

i)
Predetermined Extensions

ii)
General N/S


If YES. How many separate N/S Groups/Zones?

iii)
Mixed Predetermined/General

Is provision made for automatic change-over to N/S?

Main Distribution frame:

Incoming:

Wall-mounted or cabinet?
Type of protection:

For extensions
For exchange lines
Power Requirements:

Mains power required

Maximum power

Is a “clean” supply required

Separate power cabinet required

State number and type of power points required

Battery capacity, if required

Is a separate battery room required

Are system power supplies distributed or centralised?

Accommodation:

State overall dimensions of PABX suite
Is air-conditioning required?
How is equipment cooled?
Cable entry to cabinets
Trunks:

Incoming:

i)
Does the standard analog trunk module cater for both way and Direct In-Dialling operation

If NO, specify

ii)
Does the analog trunk module cater for Dedicated (or Direct) In-Line operation?

iii)
Does the system support PCM 30 Direct In-Dialling using R2MFC signalling as specified by Telkom?

Outgoing:

i)
Can the standard analog trunk module cater for both dial pulse and DTMF signalling to the public exchange without replacement or modification?
If NO, specify
ii)
Can the standard R2MFC trunk module provide digital Outgoing operation?
iii)
Is dial tone detection included in the standard module?
Tie-Lines:

What types of tie-line terminations can be provided?
State maximum number of voice trunk groups
State maximum number of trunks per trunk group
State number of trunk terminations per module (circuits per module)
Analog 
Digital 
Extensions:

Telephone connections
DTMF and Dial-pulse on same line
Digital Telephone
If YES, 
i)
2-wire of 4-wire
ii)
System- or Mains Powered

Data Devices

Can the system support 2B+D operation

State number of extension terminations per module

Method of Transfer/Enquiry

Can system accommodate 16-button DTMF telephones (CCITT frequencies)

Telephone Management:

Does the system provide Station Message detail recording (SMDR)

Can system record full details of outgoing calls: 

i)
Extension number

ii)
Called number

iii)
Time when call is originated

iv)
Call duration

v)
Call cost in Rands

vi)
Call cost in meter units

vii)
Can meter unit cost be easily changed without technician assistance?

Can the PABX system provide detailed traffic measurements in Erlang?

Can an external micro-processor-based Management system be connected via an RS232 port?

Voice Paging:

Does the system provide a neutral interface for connection of a paging system?

For one-way paging

For “meet-me” operation

Voice Mail System:

Is a Voice mail system available?

If YES, integrated or separate system?

Nodal Operation:

If the total system consists of two or more Nodes, the following Section should be completed:

Maximum number of ports available

How many nodes can be linked together?

Type of inter-node connections

Inter-system protocol

Transparent numbering scheme

Call-back and transfer

Conferencing

Call forwarding

i)
All

ii)
Busy

iii)
No-Answer

iv)
Secretarial

v)
Network

Ring-Back-When-Free

Can the linked nodes be served by one centralised Telephone Management System?

Centralised Attendant Service (CAS)

If YES, how many linked systems can be served?

Maximum number of Consoles

Can Data be switched between nodes?

Will failure of one linked node have any effect on:

i)
Internal operation on any other individual nodes?

ii)
Operation of total nodal system

If answer to either i) or ii) is YES, clarify

……………………………………………………………..

Networking:

Tenderer is invited to supply, separately, a description of networking facilities:
Hardware:

i)
4-Wire E+M trunks

ii)
2-Wire both way loop with supervision (DTMF and Dial-pulse)

iii)
2-Wire AC Ringing

iv)
PCM 30 digital links

If NO, when will these become available?

If YES, state common date channel, protocol(s)

v)
Is system upgradable for new CCITT standards

vi)
Can inter-system fibre-optic cable be connected directly into the system without requiring external line equipment?

Facilities:

i)
Open or closed numbering scheme

ii)
Digit translation

iii)
Digit insertion and deletion

If YES,

Maximum number of digits inserted

Maximum number of digits deleted

iv)
Digit Echo

v)
Alternate routing

If YES, how many alternate routes

vi)
Number of trunk routes

vii)
Route restriction for specified extensions and/or extension groups

viii)
Transparent extension/extension calls

xi)
Are the above networking facilities part of the standard software package?

x)
Is Least-Cost Routing incorporated in the standard software package?

xi)
Enquiry and Transfer

xii)
Call forwarding

xiii)
Conferencing

xiv)
Ring-Back-When-Free

xv)
Can operator transfer calls to other systems in the network?

xvi)
Centralised Attendant service 

xvii)
Specify any other facilities:

OPERATOR-RELATED FEATURES:

Facilities:

Are consoles system-powered?
If NO, describe power source
Is Console digital?
Automatic Call Distribution (if more than one console)
Can operator perform temporary class of service changes
Can operator invoke/cancel call forward on extensions
Last number re-dial

Save number re-dial

Speed Call (Abbreviated dialling):

No of stored numbers

Inter-console calling

No of Holding Loops per Console

Call Hold

Secrecy

Attendant-controlled conference

Timing / Pricing of calls

Attendant Override (Extensions and Trunks)

Series Calls

Annoyance call tracing

Consoles lockable?

If YES, how

Can operator “toggle” between outside caller and extension?

Control of dial restriction by single button depression

Control of facilities by single button depression

Volume control for faint calls

Entering of account codes for outgoing calls

Manually operated overflow

Automatically controlled overflow

Blink Operation

If YES,

Displays:

Type(s) of displays
No of characters
Plain English Displays (i.e. ringing, busy, etc.)
If YES, specify
Digital clock (time/date)
Indication of number of calls waiting
Trunk group(s) busy indication
Alarm indications:

Major 

Minor 

Are Auxiliary/Overflow Consoles available

Connection:

Size and type of cable

Maximum distance from PABX

Maximum number of consoles

Number of consoles per module

EXTENSION-RELATED FEATURES:

DTMF and/or dial-pulse analog telephones

Digital 2-wire telephones

If YES, system-related, or add-on

Dial access to Operator

Operator recall

Executive override (cut-in)

Data line security

Last number re-dial

Outgoing trunk camp-on

Enquiry and transfer (internal)

Enquiry (external)

Call hold

Call park

Call forward – all calls

Call forward – no reply

Call forward - busy

Call forward – external

Call pick-up - group

Call pick-up - directed

Ring-bank-when-free:

Automatic:
By dialled feature access code
Speed-call - System
If YES, how many stored numbers
Speed-call - individual
If YES, how many extensions how many codes per extension
Does speed-call bypass trunk barring exist
Secretarial intercept
Do Not Disturb
Message waiting
Add-on conference
Extension-Controlled conference
Meet-me conference
Direct outward dialling
Immediate ringing
Discriminating ringing
Annoyance call tracing
Trunk Barring
State how many classes of services:

Voice 
Data

Data security
DATA CAPABILITY

Can system switch data internally
Method of INTERNAL data switching

i)
Asynchronous


Max. speed

ii)
Synchronous


Max. speed

Can system switch data externally

i)
Direct via PCM

ii)
Via Modem

If system uses CIRCUIT SWITCHING:

Does the standard system include the switching facility for data

If NO, your price schedule should include prices for switching per 50 ports. 

Is the same switching network used for voice and data

If YES, is there any blocking

Data connection at system MDF2-wire / V24-RS232C

If system uses PACKET SWITCHING, 

Does the standard system include the Packet Switching facility for data

If NO, your price schedule should include prices for switching hardware per 50 ports

Data-Related Features:

i)
Number of port wires required per data device

ii)
No of data Classes of Service (in addition to voice COS)

iii)
Maximum internal date transmission speed

iv)
Are protocols flexible

v)
Automatic data speed selection

vi)
Manual data speed selection

vii)
Data traffic measurement

viii)
Data Message detail Recording (DMDR)

ix)
Group Data Speed Call (abbreviated dialling)

x)
Individual Data Speed Call

xi)
Last Number Redial

xii)
Data Least Cost Routing

xiii)
Internal Standby Call Queuing

xiv)
External Standby Call Queuing

xv)
Hot-Line

xvi)
Warm0Line

xvii)
System support modem-pooling for internal and external data switching

xviii)
Automatic Modem selection (from pool)

xix)
Manual Modem selection (from pool)

xx)
Associated dialling/call set-up (i.e. telephone associated with data device by software means)

xxi)
What interface is used for simultaneous connection of data and analog voice terminals to the system

xxii)
Can the system interface to the following services:

Local Area network (LAN)


Telex


Teletex


Videotex


Diginet


SAPONET

DIGITAL TELEPHONE INTRUMENTS

Can PABX system support fully digital, two-wire instruments

Maximum number of digital instruments per system

How are the instruments powered

Are the instruments fully hands-free (built-in loudspeaker and microphone)

How many freely programmable buttons are available

Are these equipped with LED’s

How many other lines can be paralleled (i.e. programmed to appear separately) excluding the main line

Can these additional lines be a mixture of analog and digital lines

Can Executive/Secretary functions be programmed (e.g. intercom between instruments with distinctive ringing)

Does the instrument have a display (e.g. LED)

Is the calling number displayed on ringing (prior to answering)

SCHEDULE OF BASIC REQUIREMENTS

The following are specific requirements stipulated by the client for the PABX Installation and related services and shall be taken note of. Should Telkom wish to alter the Schedule of Requirements, the engineer must be advised.

Type of Service:

Direct lines for ATM

Direct lines for Speed points

Direct dial up lines (through PABX)

ISDN Basic rate lines

256k Diginet lines
	YES/NO

YES/NO

YES/NO

YES/NO

……………………………….

………………………………

……………………………….

……………………………….

………………………………

………………………………

YES/NO

………………………………

disk / tape

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

…………………………Hz

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

BUILT-IN/SEPARATE

YES/NO

……………………………..

YES/NO

YES/NO

YES/NO

YES/NO

……………………………..

YES/NO

YES/NO

………………………………

YES/NO

YES/NO

………………………………

………………………………

………………………………

………..Volts, …….…Phase

……………………… Watts

YES/NO

YES/NO

………………………………

………………………………

YES/NO

DISTRIBUTED / CENTRALISED

…...mm (w) X …...mm (d) X ……mm (h)

YES/NO

CONVECTION / FANS

TOP / BOTTOM / BOTH

YES/NO

……………………………….

YES/NO

YES/NO

YES/NO

……………………………….

YES/NO

YES/NO

AUTO-AUTO / AC RING/E+M 4-WIRE/PCM 30/ALL

………………………………

……………………………..

……………………………..

……………………………..

……………………………..

2-WIRE / 3-WIRE / BOTH

YES/NO

YES/NO

……………………………..

……………………………..

………………………………

YES/NO

YES/NO

……………………………….

HOOKFLASH/EARTHWIRE/

DIGIT”1”/TIMED

BREAKALL

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

………………………………

…………………………….

……………………………..

ANALOG / DIGITAL

DPNSS / OWN

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

……………………………….

………………………………..

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

………………………………

………………………………

YES/NO

YES/NO

OPEN / CLOSED / BOTH

YES/NO

YES/NO

………………………………..

……………………………….

YES/NO

YES/NO

……………………………….

……………………………….

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

………………………………

YES/NO

…………………………………

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

………………………………

YES/NO

………………………………..

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

………………………………

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

SYNTHESIZED VOICE / TONES / TACTILE

………………………………

……………………………….

YES/NO

………………………………

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

………………………………..

………………………………..

…………………………………

………………………………..

YES/NO

YES/NO

……………………………….

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

………………………………

YES/NO

…………………………………

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

……………………………….

……………………………….

YES/NO

YES/NO

CIRCUIT / PACKET

YES/NO

………………………………..

YES/NO

…………………………………

YES/NO

YES/NO

YES/NO

YES/NO

……………………………….

YES/NO

YES/NO

………………………………..

……………………………….

YES/NO

…………………………………

…………………………………

…………………………………

……………………..…Kb/sec

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

………………………………..

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

YES/NO

……………………………….

SYSTEM / LOCAL

YES/NO

…………………………………

YES/NO

……………………………….

YES/NO

YES/NO

YES/NO

YES/NO

Quantity

……………………………..

……………………………….

………………………………

………………………………

………………………………


8.
SCHEDULE OF REQUIREMENTS FOR TENDER PURPOSES
The following schedule of requirements has been compiled for the PABX system and must be read in conjunction with the requirements included in the Project specification.

	
	PERIOD
	INITIALLY

3 YEARS
	ULTIMATELY

10 YEAS

	1.

1.1

1.2

1.3

1.4

1.5

1.6

2.

2.1

2.2

2.3

2.4

2.5

3.

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8
	TRAFFIC INFORMATION

Incoming traffic from PSTN

Outgoing traffic to PSTN

Outgoing traffic via the operator’s console

Incoming traffic via the operator’s console

Extension to extension traffic

Tie line traffic to: 

EQUIPMENT REQUIRED

Windows NT based Operator’s consoles

Extensions 

DDI Answer Unit

DTMF Receivers

Power equipment

PUBLIC EXCHANGE CONNECTIONS

Incoming from PSTN (Digital)

ISDN Primary Rate

Both way Analogue

2 Mbit Interface Card

Outgoing to PSTN (Analogue)

Additional DTMF Receivers if Required

R2MFC Receivers

ISDN basic rate lines
	*…………………….

*…………………….

*…………………….

*…………………….


*…………………….

*…………………….

*…………………….

*…………………….


	*…………………….

*…………………….

*…………………….

*…………………….

*…………………….

*…………………….

*…………………….

*…………………….




*
Consultant to determine quantities.

	3.9

4.

4.1.1

4.1.2

4.1.3
	256 Diginet lines

Additional facilities
Trunk Barring

Right of Way Service
System to Support Call Centre Functionality


	YES

YES

YES

	4.2

4.2.1

4.2.2


	Abbreviated Dialling

Number of codes

Number of extension groups
	YES

*………………………

*………………………

	4.3


	Hot line service
	YES

	4.4

4.4.1

4.4.2


	Add-On Conference facility

3-way

8-way
	YES

YES

YES

	4.5.1

4.5.2


	Secretarial interception

Cut-in priority
	YES

YES

	4.6

4.6.1

4.6.2

4.6.3
	Call Forwarding

Called Party Engaged

No answer

Follow me


	YES

YES

YES

YES

	4.7

4.7.1

4.7.2


	Call Pick-Up

Number of groups

Number of extensions per group
	*…………………….

*…………………….

	4.8


	Ring back when free
	YES

	4.9


	Exchange Lines with Meter Pulse Recovers
	N/A


*
Consultant to determine quantities.

	4.10

4.10.1
	System facilities

ISDN


	YES

	4.10.2


	General system


	NO

	4.11.1

4.11.2


	Direct dialling inward (DDI)

Direct dialling outward (DDO)
	YES

YES

	4.12

	Call information logging service
	YES

	4.13


	Networking 
	NO

	4.14


	Full transparency
	YES

	4.15


	Internal dialling


	YES

	4.16


	Data detection


	YES

	4.17


	CLIP (Calling Line Identification)


	YES

	4.18
	PIN Number Dialling


	YES

	4.19
	Last number redial


	YES

	4.20
	Call hold


	YES

	4.21
	Nuisance call tracing


	YES

	4.22
	Do not disturb function


	YES

	4.23
	Message on an unanswered phone


	YES

	4.24
	Single digit dialling


	YES

	4.25

4.25.1

4.25.2

4.25.3


	Call forwarding / follow me

To another phone when no reply

To voice mail system

To switchboard
	YES

YES

YES

YES

	4.26


	System to support analogue and digital telephones on a two wire system


	YES

	4.27


	System to support digital enhanced cordless telecommunication (DECT) systems in accordance with prescribed international standards.
	YES


UPS  FOR 60 MINUTES
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