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MICROPROCESSOR-BASED MULTIPLEX FIRE ALARM SYSTEM

	1.0
	
	SCOPE OF WORKS
	Compliance 

Yes/No

	
	1.1
	The scope of works call for the supply, install, test, commission, handing over in approved working order and 12 months defect liability maintenance of a complete automatic Microprocessor-Based Multiplex Fire Alarm System and all sensors/ devices in accordance to the specifications and as shown on drawings.


	

	
	1.2
	The contractor shall provide all labour, materials, tools and equipment required to complete the fire alarm system installation. All materials supplied shall be new, free from defects and of best quality of their respective kind.


	

	
	1.3
	On completion of the installation, the contractor shall be responsible for obtaining written approval from the Chief Inspector of Fire Services (CIFS) Malaysia and other relevant authorities having jurisdiction, stating that the completed installation is in proper working order.

  
	

	
	1.4
	The cost of all necessary approvals shall be deemed to be included in the contract price.  It is also the responsibility of the contractor to enter and expedite all correspondence in connection with the approvals.


	

	
	1.5
	Any deviation(s) from the specifications descript hereinafter shall be filled in the deviation list as provided in Appendix A, stating reasons and alternative solution(s), if any.  It is understood that any deviations from the specifications may result in the disqualification of tender contract.


	


	2.0
	
	GENERAL REQUIREMENTS


	Compliance 

Yes/No

	
	2.1
	The Fire Alarm System shall be microprocessor-based multiplex type complete with a Main Fire Alarm Panel (MFAP), digital sub-panels RPPUs, fire detection and monitoring sensors, alarm initiating devices and all necessary audio and visual elements.


	

	
	2.2
	All locations of all manual call points, smoke detectors, heat detectors, alarm bells/sounders,  sprinkler flow switches and sprinkler heads shown in the drawings are approximate. The contractor shall check  the site locations shown on the accompanying drawings and shall adjust accordingly to suit site conditions. Superintending Officer or Consulting Engineer’s approval shall be obtained prior to readjustments or installations.


	

	
	2.3
	The contractor shall submit complete detail layout and wiring diagrams, fire alarm system schematic diagram, fire alarm LED facial display panel drawings and fire alarm system console/cabinet layout to Superintending Officer or Consulting Engineer for approval at least two (2) weeks prior to commencement of works.


	

	
	2.4
	CMS communicator shall be provided for direct linkage, through dedicated telephone line, to nearest fire brigade station’s (Bomba station) CMS for alarm reporting. It shall be able to accept at least volt-free contacts provided by the MFAP.


	

	
	2.5
	The system shall be designed to be self supervising to detect and to monitor any wire breakage, unauthorized removal of sensors, to annunciate and to display visual signal at MFAP.  It shall be able to initiate fire fighting operations such as annunciation of fire alarm (bell or siren), signal to start pressurization fans, shut down or trip the AHU (air handling unit), trip the lifts, etc.


	

	
	2.6
	Self-contained storage batteries complete with charger shall be provided to enable the system to be operational during main power supply and essential power supply failure.  During such condition, battery capacity provided shall be able to maintain system operational for at least 72 hours and 3 hours alarm load condition.


	

	
	2.7
	A battery calculation data sheet (refer to Appendix B) shall be submitted for approval.


	

	
	2.8
	The battery charger shall be capable of charging a fully discharged battery within 24 hours by normal charge method to a fully charged condition.


	

	
	2.9
	The system shall operate on incoming 240 Volt AC, 50 Hz main power supply and connected to essential power supply.  The incoming main shall then be stepped down to 24 Volt DC for complete usage and operational by the MFAP, digital sub-panels RPPUs, all fire detection and monitoring sensors, and all control outputs and alarm initiating devices.


	

	
	2.10
	Location of the MFAP shall be in the fire/security control centre as shown in the drawing and the exact position shall be determined at site.


	

	
	2.11
	Console/cabinet housing for the MFAP shall allow  space to house the mimic panel and standby battery set.


	

	
	2.12
	Construction of console/cabinet housing shall have a classification of at least IP 2X.


	

	
	2.13
	At least 10% spare zones shall be provided at the MFAP.


	

	
	2.14
	System operation shall be by means of a keyboard and system operation manual shall be submitted for reference.


	


	3.0
	
	SYSTEM REQUIREMENTS. The Fire Alarm System shall consist of the followings :-


	Compliance 

Yes/No

	
	3.1
	A MFAP and it shall be microprocessor-based and come complete with console/cabinet housing to be located at the fire/security control centre.


	

	
	3.2
	Digital sub-panels  RPPU (Remote Programmable Processing Unit) located at strategic locations or within the control console/cabinet of MFAP.


	

	
	3.3
	A mimic panel and it shall be located at the console/cabinet housing of the MFAP.


	

	
	3.4
	An 40 column printer mounted at the console/cabinet housing of the MFAP.


	

	
	3.5
	A keyboard panel for system operation and it shall be housed at the MFAP.


	

	
	3.6
	Uninterrupted power supply system (batteries) dedicated for providing power to the system during mains power supply failure.


	

	
	3.7
	Battery charger mounted within the console/cabinet housing of MFAP.


	

	
	3.8
	All necessary audio devices and visual indicators at or within the MFAP.


	

	
	3.9
	All necessary fire detection and monitoring sensors.

a) manual call points

b) smoke detectors

c) heat detectors

d) flow switches

e) all status indications points.


	

	
	3.10
	All necessary control outputs and alarm initiating devices

a) all control output points

b) all alarm bells/sounders.


	

	
	3.11
	Volt-free contacts for CMS (Central Monitoring System) interfacing.


	

	
	3.12
	Interfacing facilities for Colour Graphic Computer and Building Automation System (BAS).


	

	
	3.13
	All the necessary cabling in conduits or trunking for interconnecting the whole system.


	


	4.0
	
	FUNCTIONAL REQUIREMENTS.


	Compliance 

Yes/No

	
	4.1
	Alarm condition - This is the transition of the decision element (manual breakglass, smoke detectors, heat detector, or sprinkler flow switch) from a non-fire state to the fire state and it shall result in the followings:-


	

	
	
	4.1.1
	Energization of control outputs such as trip the air handling units (AHU), trip the lift, turn on pressurization fan and ventilation fan, etc. as required.


	

	
	
	4.1.2
	Energization of alarm initiating devices such as alarm bells or sounders and the sequence of energization shall be two-stage.

a) Alarm bells or sounders of the affected floor/level shall be energized permanently. i.e. continuous ringing/sounding.

b) Alarm bells or sounders of the adjacent floor/level shall be energized intermittently. i.e. intermittent ringing/sounding (1 second ‘ON’ and 1 second ‘OFF’).


	

	
	
	4.1.3
	Energization of an alarm bell or sounder adjacent to or within the MFAP. 

(usually refer to as MASTER BELL).


	

	
	
	4.1.4
	Energization of an internal sounder within the MFAP. (usually refer to as BUZZER).


	

	
	
	4.1.5
	A visible indication of the alarm at the MFAP.


	

	
	
	4.1.6
	A visible indication of the alarm at the mimic panel.


	

	
	
	4.1.7
	In the event of multi-zone operation, a separate and continuous visible indication shall be provided for each alarm zone for items 4.1.5 and 4.1.6.


	

	
	
	4.1.8
	Automatic energization of printer for hard copy print-out showing the date, time, type of alarm and location of alarm.


	

	
	4.2
	Fault Warning condition - Fault warning shall result in the following :-


	Compliance 

Yes/No

	
	
	4.2.1
	An audible warning from a sounder (usually a buzzer) situated at the MFAP and preferably within it. Such warning sounder shall be distinctive and of a different character from any fire alarm sounder.


	

	
	
	4.2.2
	The occurrence of a fault in a different zone, or a different fault in the same zone, while the sounder is silenced, shall cause the sounder to sound again.

 
	

	
	
	4.2.3
	A visible indication on the MFAP.


	

	
	
	4.2.4
	In the event of multi-zone operation, a separate visible indication shall be provided for each fault warning zone for item 4.2.2.


	

	
	
	4.2.5
	The fire alarm condition responses shall not be inhibited by any fault warning unless the fault itself prevents the giving of such responses.


	

	
	
	4.2.6
	Fault indications may be suppressed during an alarm condition, but in this case any faults remaining after the alarm condition has been reset shall cause the fault indication to be restored.


	

	
	
	4.2.7
	Automatic energization of printer for hard copy print-out showing the date, time, type of fault and location of fault.


	

	
	4.3
	Fault Monitoring - The fault warning condition responses as specified in item 4.2 shall be given within 10 60 seconds of the occurrence of any one of the followings:-


	Compliance 

Yes/No

	
	
	4.3.1
	Short circuit or disconnection of the connection to any normal power supply associated with the giving  of an fire alarm, or other total loss of power from such a normal power supply.


	

	
	
	4.3.2
	Short circuit or disconnection of any standby power supply associated with the giving of a fire alarm.


	

	
	
	4.3.3
	Short circuit or disconnection of any battery charging equipment associated with the giving of a fire alarm.


	

	
	
	4.3.4
	Short circuit or disconnection of the leads to one or more detectors, call points and/or flow switches. Such  fault shall not disable other detectors, call points and/or flow switches from giving of a fault. 

 
	

	
	
	4.3.5
	Removal of any detector, call point or flow switch or disconnection from its power supply.


	

	
	
	4.3.6
	Short circuit or disconnection of any leads to fire alarm devices (sounders) external to the MFAP.


	

	
	
	4.3.7
	Cessation of any scanning or interrogating process between the MFAP and any digital sub-panel RPPU.


	

	
	
	4.3.8
	Rupture of any fuse such as to prevent occurrence of a fire alarm.


	

	
	4.4
	Storage of Software


	Compliance 

Yes/No

	
	
	4.4.1
	All software (i.e. program & data) necessary for the functioning of MFAP shall be held in solid-state non-volatile read-only memories, i.e. ROM or ,EPROM or FLASH.

 
	


	5.0
	
	VISUAL INDICATORS REQUIREMENTS


	Compliance 

Yes/No

	
	5.1
	Visual indicators at MFAP shall be L.E.D. (Light Emitting Diode) type and identified as follows :-


	

	
	
	5.1.1
	Indicators for fire alarm condition shall be red.


	

	
	
	5.1.2
	Indicators for fault condition shall be yellow or amble.


	

	
	
	5.1.3
	Indicators for isolate condition shall be yellow or amble


	

	
	
	5.1.4
	Indicators for AC MAIN ON and DC ON shall be green.


	

	
	
	5.1.5
	Indicators for AC MAIN FAIL and CHARGER FAIL shall be yellow or amble


	

	
	
	5.1.6
	Indicator for  Standby Power Conditions (Battery) shall be yellow or amble


	

	
	
	5.1.7
	Indicators for ALARM ACKNOWLEDGE, CALL FIRE BRIGADE ON, and EVACUATE shall be yellow or amble


	

	
	
	5.1.8
	Indicators for other functions shall not be red.


	

	
	5.2
	Duplication.


	Compliance 

Yes/No

	
	
	5.2.1
	Arrangement of L.E.D. indicators shall be such that, in the event of a fire, a red indication shall be given by at least two separate devices. (e.g. one at MFAP and one at Mimic panel, or one shows the affected zone whilst the other is common to all). Failure of one of these devices shall not prevent operation of the second.


	

	
	
	5.2.2
	It shall be possible during routine testing to ensure that both devices for the indicators operate.


	


	6.0
	
	SYSTEM DESCRIPTIONS.


	Compliance 

Yes/No

	
	6.1
	System Configuration - A typical system schematic diagram of a Microprocessor-based Multiplex Fire Alarm System shall be as shown in Appendix C. It shall consist of three (3) basic portions as detailed in items 6.1.1, 6.1.2 & 6.1.3.


	

	
	
	6.1.1
	A Main Fire Alarm Panel (MFAP).


	

	
	
	6.1.2
	Digital sub-panels RPPU (Remote Programmable Processing Unit).


	

	
	
	6.1.3
	All fire detection sensors, monitoring sensors, control outputs, and alarm initiating devices.


	

	
	
	6.1.4
	The MFAP shall constantly poll (scan) the RPPU for information for processing. Upon receiving a change of state of any of the input points (alarm zones or status indications) at the RPPU, the MFAP shall then convert these inputs into visible and audible information. The MFAP shall also energize appropriate bells/sounders and control outputs as required.


	

	
	6.2
	Main Fire Alarm Panel (MFAP) - This shall be the central controller. All information processing, monitoring of input points, and controlling of output points shall be done here. The processed data shall then be converted to understandable audio and visual information. It shall consist of the following essential components :- 

a) Central controller,

b) Keyboard panel,

c) Facial LED display panels,

d) Mimic panel,

e) Battery charger,

f) 24 V DC battery set, and

g) 40 column printer and DC printer supply module.


	

	
	
	6.2.1
	Central controller - This shall form the ‘brain’ of the complete system. It shall constantly poll (scan) the RPPU for data. Upon receiving any data, it shall process and display into meaningful messages at facial LED display panels, mimic panel, and appropriate print-out at printer. It shall also send data to RPPU to energize control/bell points for appropriate control/bell sequence outputs.


	


	
	
	
	
	Compliance 

Yes/No

	
	
	6.2.2
	Keyboard panel - This shall form the operator interface panel for the complete system. Setting of date and time, test, isolate, and reset of alarm shall be performed through this keyboard. It shall consist of the following elements :-

a) An Analog ammeter and voltmeter or digital voltmeter/ammeter showing the voltage & ampere on LCD
b) LED indicators for 

       - AC ON

       - AC FAIL/FAULT
       - DC ON

       - CHARGER FAIL

       - Standby Power (Battery)  ON/FAULT
       - CALL FIRE BRIGADE

       - EVACUATE

c) Control Access keyswitch,

d) Auto/Manual call fire brigade toggle switch,

e) Auto/manual evacuate switch,

f) LCD (Liquid Crystal Display) panel,

g) Operator command entry keys consisting of

       - “0 - 9” alphanumeric keys

       - “ISOLATE ALARM” or "DISABLE ALARM" key for alarm/fault isolation,

       - “RELEASE ALARM” or "ENABLE ALARM" key for alarm/fault resetting

       - “PART T.ALARM”  or "SILENT TEST" key for testing of alarm without energizing bells/outputs,
       - “TEST FAULT” key for testing line fault condition,

       - “TEST ALARM” key for testing alarm with bells/outputs energized,

       - “LAMP TEST” key for checking conditions of all visual indicators,

       - “ACKN” or "SILENCE BUZZER" key for acknowledging status indications and silencing of buzzer,

       - “MEMORY ALARM” or "VIEW EVENTS" key for recalling past alarms to be displayed at LCD,

       - “NEXT” key for execution of consecutive command,

       - “ENTER” key for execution of command,

 
	

	
	
	6.2.3
	Facial LED display panels - This shall consist of all visual indicators of alarm zones, status indications, control points and alarm initiating (bell/sounder) points. Each LED display panel shall consist of 20 rows of “window box” (equivalent to 20 rows of LEDs) for labeling of upto 20 points per panel. 


	

	
	
	6.2.4
	Mimic panel - This shall consist of all floor plans and section of the building silk-screen on a perspex plastic sheet. It shall be multi-colour. There shall be LEDs on the mimic floor plans to indicate location of each alarm zone. As a general rule, colour of the areas shall be as follows :-

a) All escape staircases - yellow

b) All M & E rooms relating to fires (eg. Fire pump room, Fan room, etc) - red 

c) All M & E rooms not relating to fires (eg. AHU room, Computer room, etc) - orange

d) All lifts and lift lobbies - brown

e) All other enclosed areas surrounded by walls - blue

f) All lines, wordings and symbols - black

g) Background - white


	


	
	
	
	
	Compliance 

Yes/No

	
	
	6.2.5
	Battery charger and power supply unit - This shall form the source of power supply for the complete fireman intercom system. The battery charger shall be able to provide boost charge. Input voltage to the charger shall be 240 volts AC, 50 Hz. Output voltage from the charger shall be regulated to 27.5-28.5 volts DC depending on type of battery used. The power supply unit shall convert the incoming  27.5-28.5 volts DC to other voltages required by other components and modules within the system. 

The charger shall be capable of charging a fully discharged battery within 24 hours by normal charge method to a fully charged condition. It shall be protected against short circuit with automatic over-current shutdown. The charger shall be of linear, constant voltage charging type to prevent unnecessary damages or shortening the lifespan of battery. When the battery is fully charged, the charger shall automatically switch to float charging.


	

	
	
	6.2.6
	24 volts DC battery set - This shall form as backup/standby power supply in case of 240 V main AC failure. It shall be sealed lead acid or nickel cadmium type of sufficient capacity to maintain the system operational for at least 72 hours in case of 240 V main AC failure. In addition, it shall be capable of supplying full emergency evacuation alarm load of at least 3 hours. The battery set shall be mounted in the lower compartment of the console/cabinet housing and the charging equipment shall be installed above it and readily accessible.


	

	
	
	6.2.7
	40 column printer and DC printer supply module -  This shall be the event logger for permanent recording of any event happening. Every event print-out shall  show the date and time, zone and/or location of the event, type of event, and status of event. The event logging printer shall run on 24 V DC supply derived from DC printer supply module. This is essential to maintain the printer operational during 240 V main AC failure.


	

	
	6.3
	Digital Sub-panel RPPU (Remote Programmable Processing Unit) - This shall be the data gathering panel. All the wire terminations of fire detection and monitoring sensors (input points), control outputs and alarm initiating devices (output points) shall be done at the RPPU. Upon sensing a change of state of any of the input points, the RPPU shall transmit the data to the central controller (MFAP) for processing. Subsequently, if required, the central controller shall send signal to the RPPU to energize appropriate output points.


	Compliance 

Yes/No

	
	
	6.3.1
	It shall be wall mounted type, totally enclosed cubicle constructed from 1.2 mm thick sheet steel with key operated door. A common key shall be used for accessing to all the cubicle.


	

	
	
	6.3.2
	The cubicle shall be red in colour.


	

	
	
	6.3.3
	It shall be installed in the fire safe area. e.g. in the riser.


	

	
	
	6.3.4
	It shall consist of the following essential components :-

a) Zone module for input and output points.

b) Wire termination module for input and output points.

c) A cubicle for housing items a) and b) above.


	

	
	
	6.3.5
	Capacity of a zone module of RPPU shall be

a) 32 input points,

b) 9 control output points,

c) 3 bell (alarm initiating) points. (expandable to 8 by sacrificing 1 control output point  

                                                       and 1 input point for each expansion).


	


	
	6.4
	Fire Detection Sensors, Monitoring Sensors, Control Outputs and Alarm Initiating Devices - These shall be the reporting and energizing elements to the RPPU, hence to the MFAP.


	Compliance 

Yes/No

	
	
	6.4.1
	Fire detection sensors - These shall form the whole part of alarm zones. Depending on design requirements, they shall consist of smoke detectors, heat detectors, flow switches, breakglasses/manual call points, gas detectors and/or flame detectors. Each alarm zone shall be supervised by incorporating an end of line (EOL) resistor in the circuit to monitor the line fault condition.


	

	
	
	6.4.2
	Monitoring sensors - These shall form the whole part of status indications. Depending on design requirements, they shall consist of fire pump indications, fire tank indications, CO2/FM 200 indications, gen-set indications, butterfly/subsidiary valve indications, and etc.


	

	
	
	6.4.3
	Control outputs - These shall form the whole part of the events/equipments energization sequence. Depending on design requirements, they shall consist of AHU trip, lift trip, fan run, damper open, and etc.


	

	
	
	6.4.4
	Alarm initiating devices - These shall form the whole part of alert/evacuation energization sequence. Depending on design requirements, they shall consist of alarm bells, sirens, flashing lights, and other forms of sounders and visual elements.


	

	7.0
	
	FIRE DETECTION SENSOR AND ALARM INITIATING DEVICE REQUIREMENTS


	

	
	7.1
	Breakglass/manual call point - It shall be provided in accordance with CIFS approval. It shall be bright red in colour, flushed/surface mounting type with open circuit floating contact. It shall be constructed from shatterproof and corrosion resistance self extinguishing plastic case suitable for 20 mm conduit entry and a breakable glass labeled “FIRE BREAK GLASS”. It shall be suitable for operation on 24 V DC. It shall be fixed at a height to be determined on site and generally at 1500mm above floor level. For outdoor installation, it shall be of weatherproof type to IP 54.


	

	
	7.2
	Smoke detector - It shall be provided in accordance with CIFS approval. Optical type of smoke detectors shall be used in air handling unit (AHU) areas. All other areas such as corridors, lift lobbies, etc. shall be of ionization type. Separate mounting base shall be required for the detector. Colour of the detector and base shall be off-white and constructed from corrosion resistant self extinguishing plastic. It shall be suitable for operation on 24 V DC. Each detector shall be suitable for protecting an area of up to 100 sq. m. at a height of up to 12 m. A LED indicator shall be provided in each detector which illuminates on triggering. The detector shall remain latch when trigger until it is reset by removing the power supply.


	

	
	7.3
	Heat detector - It shall be provided in accordance with CIFS approval. It shall be of “rate of rise and fix temperature” combined type. Separate mounting base shall be required for the detector. Colour of the detector and base shall be off-white and constructed from corrosion resistant self extinguishing plastic. It shall be suitable for operation on 24 V DC. Each detector shall be suitable for protecting an area of up to 50 sq. m. at a height of up to 13.5 m for grade 1 type and 10.5 m for grade 3 type. A LED indicator shall be provided in each detector which illuminates on triggering. The detector shall remain latch when trigger until it is reset by removing the power supply.


	


	
	
	
	Compliance 

Yes/No

	
	7.4
	Sprinkler flow switch and sprinkler head - It shall be provided in accordance with CIFS approval. The sprinkler flow switch shall be paddle type, fitted with a 5 second solid state delay relay to prevent false alarm caused by water surge in the system. The flow switch shall be installed at location such that it is at least 5 times diameter of pipe away from the butterfly isolation  valve. The sprinkler head shall be glass bulb type and in general, the temperature rating shall be 68 degree C (155 degree F). Unless otherwise approved, the deflector shall be of universal type to enable the sprinkler to be suitable for operation in either upright or pendant position. It shall produce a spherical discharge with a proportion of water being thrown upwards. The sprinkler head shall be chrome/bronze plated finishing and complete with colour matched escutcheon.


	

	
	7.5
	Alarm bell - It shall be provided in accordance with CIFS approval. Colour of the bell shall be red, 150 mm in diameter and surface mounted type. It shall be constructed from pressed steel with stove enamelled finishing. The decibel rating of the bell shall be at least 90db with respect to the surrounding sound level. It shall be installed 2.5 m above floor level. It shall be suitable for operation on 24 V DC. For outdoor installation, it shall be of weatherproof type to IP 54.


	

	8.0
	
	SYSTEM FEATURES


	Compliance 

Yes/No

	
	8.1
	The MFAP shall be microprocessor-based multiplexing with data gathering panels (RPPUs) located at strategic locations.


	

	
	8.2
	A standard MFAP shall have a capacity to handle up to 1024 input points (fire detection and status indications) and 384 output points (control outputs and alarm initiating points).


	

	
	8.3
	Expansion of input and output points to the above item 8.2 shall be by means of addition of CPU central controller(s) and the capacity shall then be the multiple of the number of CPU central controller(s).


	

	
	8.4
	System operation shall be through a keyboard.


	

	
	8.5
	System design shall be in modules form.


	

	
	8.6
	System modules shall be interchangeable from one to another.


	

	
	8.7
	The MFAP shall be able to interface to 40 column printer for event logging.


	

	
	8.8
	The MFAP shall be able to interface to BAS (Building Automation System) through RS 232 serial communication or volt-free contacts.


	

	
	8.9
	The MFAP shall be able to interface to CMS (Central Monitoring System) for direct linkage to Bomba (fire authority) through volt-free contacts.


	

	
	8.10
	The MFAP shall be able to interface to colour graphic computer for dynamic graphic display of alarm occurrence.


	

	
	8.11
	A 16x2 LCD (Liquid Crystal Display) shall be provided at the keyboard panel for text information display. e.g. displaying current date and time and event executions.


	

	
	8.12
	A real time clock shall be incorporated.


	

	
	8.13
	A real time memory alarm of up to 200 events shall be provided.


	

	
	8.14
	Facility for integration between 2 or more MFAPs, through 4-core data cable, shall be provided.


	

	
	
	
	Compliance 

Yes/No

	
	8.15
	The MFAP shall have the capability to duplicate all the alarm zones (displayed at facial LED display panels) and display them at the appropriate floor plans of the mimic panel.


	

	
	8.16
	Password/access level shall be incorporated for security purpose.


	

	
	
	
	

	9.0
	
	CABLE REQUIREMENTS
	Compliance 

Yes/No

	
	9.1
	A typical system wiring diagram shall be as shown in Appendix C.


	

	
	9.2
	Looping cables from RPPU to RPPU and back to the MFAP shall be as follows :-


	

	
	
	9.2.1
	For Indoor Installation,

- 2 x 7/0.85 mm (4 mm-sq.) PVC cables for RPPU power supply.

- 2 x 7/0.85 mm (4 mm-sq.) PVC cables for bells/controls power supply.

- 2 twisted pair (4 cores) and screened cable (PVC/Screen/PVC) for data transmission.

  Minimum size : 7 / 0.2 mm (5.4 mm-sq.).


	

	
	
	9.2.2
	For Outdoor Installation, 

- 2 x 7/0.85 mm (4 mm-sq.) armoured cables for RPPU power supply.

- 2 x 7/0.85 mm (4 mm-sq.) armoured cables for bells/controls power supply.

- 2 twisted pair (4 cores), armoured, and screened cables for data transmission.

  Minimum size : 7 / 0.5 mm (0.5 mm-sq.  per core).


	

	
	9.3
	Cables required from fire detection sensors, monitoring sensors, control outputs and alarm initiating devices to the RPPU shall be as follows :-

 
	

	
	
	9.3.1
	For indoor installation,

a) Fire detection sensors - 2 x 3/0.29 mm (1.5 mm-sq.) PVC cables per zone.

b) Fire monitoring sensors - 2 x 3/0.29 mm (1.5 mm-sq.) PVC cables per point.

c) Control outputs - 2 x 7/0.29 mm (2.5 mm-sq.) PVC cables per point.

d) Alarm initiating devices - 2 x 7/0.29 mm (2.5 mm-sq.) PVC cables per point.


	

	
	
	9.3.2
	For outdoor installation,

a) Fire detection sensors - 2 x 3/0.29 mm (1.5 mm-sq.) armoured cables per zone.

b) Fire monitoring sensors - 2 x 3/0.29 mm (1.5 mm-sq.) armoured cables per point.

c) Control outputs - 2 x 7/0.29 mm (2.5 mm-sq.) armoured cables per point.

d) Alarm initiating devices - 2 x 7/0.29 mm (2.5 mm-sq.) armoured cables per point.


	

	
	9.4
	RPPU looping cable size chosen for bells and controls power supply shall be such that during alarm bells ringing and control outputs energisation, the voltage reaching the furthest bell and control point shall not be less than 22 volts DC.


	

	10.0
	
	OPTIONAL REQUIREMENTS


	Compliance 

Yes/No

	
	10.1
	Colour Graphic Computer - The software provided shall be able to identify and display alarm and fault conditions on the dynamic floor plans. It shall consist of a CPU, RAM., Disk Drive, Hard Disk, Serial and Parallel Cards, Keyboard, Power Supply, Colour Monitor, UPS for 20 minutes and other necessary components to form a complete system. 

   
	


	11.0
	TECHNICAL SPECIFICATIONS



	
	11.1
	11.1.1

11.1.2

11.1.3

11.1.4

11.1.5

11.1.6

11.1.7

11.1.8

11.1.9


	        MAIN FIRE ALARM PANEL

        Manufacturer / Country  ---------

        Model  ------------------------------

        Type  --------------------------------

        Serial Port  -------------------------

        Parallel Port  -----------------------

       Power consumption  --------------

        Operating Temperature  ---------

       Operating Humidity  --------------

Panel Construction  

  a) Material  -----------------------

  b) Colour  -------------------------

  c) Thickness  ---------------------

  d) Finishing  ----------------------


	-----Micro-CTL Automation Sdn Bhd / Malaysia

-----Mictron 900

-----Microprocessor – Based

-----4
-----1

-----20V – 32VDC, 80mA

-----0 – 45 Degree C

-----5% - 95% (non – condensation)

-----Mild Steel

-----Red

-----1.6 mm

-----Oven – baked, epoxy coated paint

	
	11.2
	11.2.1 

11.2.2

11.2.3

11.2.4

11.2.5

11.2.6

11.2.7

11.2.8

11.2.9

11.2.10


	DIGITAL SUB-PANEL

Manufacturer / Country  ---------

Model  ------------------------------

Type  --------------------------------

Power Consumption  -------------

Capacity

  a) Input points  -------------------

  b) Output points  -----------------

  c) Bell points  --------------------

Zone Standby Current  -----------

Zone Alarm Current  -------------

Operating Temperature  ----------

Operating Humidity  --------------

Panel Construction   

  a) Material  -----------------------

  b) Colour  -------------------------

  c) Thickness  ---------------------

  d) Finishing  ----------------------

  
	----- Micro-CTL Automation Sdn Bhd / Malaysia

-----RPPU (Remote Programmable Processing Unit)

-----Microprocessor – Based

-----20V – 32VDC, 20mA

-----32

-----5 (Expandable to 9)

-----3 (Expandable to 8)

-----1.5mA

-----10mA

-----0 – 45 degree C
-----5% - 95% (non - condensation)
-----Mild Steel

-----Red

-----1.2mm

-----Oven – baked, epoxy power coated paint

	
	11.3
	11.3.1

11.3.2

11.3.3

11.3.4

11.3.5

11.3.6

11.3.7

11.3.8

11.3.9

11.3.10

11.3.11

11.3.12
	BATTERY CHARGER

Manufacturer / Country  ---------

Model  ------------------------------

Type  --------------------------------

Input Voltage  ---------------------

Output Voltage  -------------------

Ripple and Noise  -----------------

Type of Meters  -------------------

Type of trouble Indicators  -------

Type of overload Protection  ----

Type of power Switches  ---------

Operating Temperature  ----------

Operating Humidity  --------------


	----- Micro-CTL Automation Sdn Bhd / Malaysia

-----MCPS-1

-----Constant Voltage and Current

-----240VAC, 50Hz, Single phase

-----27.5VDC, 10A maximum

-----100mA (RMS) maximum

-----Digital Voltmeter/Ammeter 
-----LED for AV on, AC fail, DC on, Standby power fault, Charger Fail

-----Constant current limit, Auto shut down

-----AC Switch, System DC switch, AUX Output switch, 

       Bell switch, RPPU switch

-----0 – 45 degree C

-----5% - 95% (non-condensation)

	
	11.4
	11.4.1

11.4.2

11.4.3

11.4.4

11.4.5

11.4.6

11.4.7

11.4.8

11.4.9


	KEYBOARD PANEL

Manufacturer / Country  ---------

Model  ------------------------------

Type  --------------------------------

Number of Keys  ------------------

Power Consumption  -------------

Panel Construction  ---------------

Type of Display  ------------------

Operating Temperature  ----------

Operating Humidity  --------------


	-----Micro-CTL Automation Sdn Bhd / Malaysia

-----MCP – 900K

-----Microprocessor - Based

-----26
-----20V – 32VDC, 20mA

-----Perspex on aluminium panel

-----LCD (Liquid Crystal Display)

-----0 – 45 degree C

-----5% - 95% (non - condensation)




	
	11.5
	11.5.1

11.5.2

11.5.3

11.5.4

11.5.5

11.5.6


	FACIAL DISPLAY PANEL
Manufacturer / Country  ---------

Model  ------------------------------

Type of indicators  ----------------

Panel Construction  ---------------

Operating Temperature  ----------

Operating Humidity  --------------


	----- Micro-CTL Automation Sdn Bhd/ Malaysia

-----MCP – 900D

-----LED

-----Perspex sheet on aluminium panel

-----0 – 45 degree C

-----5% - 95% (non-condensation)



	
	11.6
	11.6.1

11.6.2

11.6.3

11.6.4

11.6.5

11.6.6
	COLOUR MIMIC PANEL
Manufacturer / Country  ---------

Model  ------------------------------

Type  --------------------------------

Material  ----------------------------

Operating Temperature  ----------

Operating Humidity  --------------


	----- Micro-CTL Automation Sdn Bhd/ Malaysia

-----MCP – 900M

----- industry grade sticker.
-----Perspex sheet

-----0 – 45 degree C

-----5% - 95% (non-condensation)

	
	11.7
	11.7.1

11.7.2

11.7.3

11.7.4

11.7.5
	MANUAL CALL POINTS / BREAKGLASSES
Manufacturer / Country  ---------

Brand  -------------------------------

Model  ------------------------------

Type  --------------------------------

Operating Voltage  ----------------


	----- Micro-CTL Automation Sdn Bhd/Malaysia

-----Mictron

-----Series C

-----non-resettable
-----DC 15V – 28V



	
	11.8
	11.8.1

11.8.2

11.8.3

11.8.4

11.8.5
	HEAT DETECTORS

Manufacturer / Country  ---------

Brand  -------------------------------

Model  ------------------------------

Type  --------------------------------

Operating Voltage  ----------------


	----- Micro-CTL Automation Sdn Bhd/Malaysia

-----Mictron

-----Series C

-----Combined Rate-of-Rise + Fixed Temperature

-----DC 15V – 28V



	
	11.9
	11.9.1

11.9.2

11.9.3

11.9.4

11.9.5
	IONISATION TYPE

SMOKE DETECTORS

Manufacturer / Country  ---------

Brand  -------------------------------

Model  ------------------------------

Type  --------------------------------

Operating Voltage  ----------------


	-----

-----

-----

-----

-----



	
	11.10
	11.10.1

11.10.2

11.10.3

11.10.4

11.10.5
	PHOTOELECTRIC TYPE

SMOKE DETECTORS

Manufacturer / Country  ---------

Brand  -------------------------------

Model  ------------------------------

Type  --------------------------------

Operating Voltage  ----------------


	----- Micro-CTL Automation Sdn Bhd/Malaysia

-----Mictron

-----Series C

-----Photoelectric

-----DC 15V - 28V



	
	11.11
	11.11.1

11.11.2

11.11.3

11.11.4

11.11.5
	SPRINKLER 
FLOW SWITCHES
Manufacturer / Country  ---------

Brand  -------------------------------

Model  ------------------------------

Type  --------------------------------

Operating Voltage  ----------------


	-----

-----

-----

-----

-----



	
	11.12
	11.12.1

11.12.2

11.12.3

11.12.4

11.12.5
	SPRINKLER HEADS

Manufacturer / Country  ---------

Brand  -------------------------------

Model  ------------------------------

Type  --------------------------------

Operating Voltage  ----------------


	-----

-----

-----

-----

-----




	
	11.13


	11.13.1

11.13.2

11.13.3

11.13.4

11.13.5
	ALARM BELL

Manufacturer / Country  ---------

Brand  -------------------------------

Model  ------------------------------

Type  --------------------------------

Operating Voltage  ----------------
	-----Micro-CTL Automation Sdn Bhd/Malaysia

-----Mictron

-----Series C

-----Motorized
-----DC 20V – 28V



	
	11.14
	
	OPTIONAL ITEMS


	

	
	
	11.14.1
	Colour Graphic Computer
Manufacturer / Country  ---------

Brand  -------------------------------

Model  ------------------------------

Type  --------------------------------

Operating Voltage  ----------------


	-----

-----

-----

-----

-----


	12.0
	
	SCHEDULE OF PRICES



	
	12.1


	
	MAIN FIRE ALARM PANEL (MFAP)


	QTY
	UNIT PRICE       (RM.)
	TOTAL   
(RM.)



	
	
	12.1.1

12.1.2

12.1.3

12.1.4

12.1.5

12.1.6


	CPU central controller, keyboard panel, battery charger, I/O peripherals, power supply cards and software.

Facial LED display panels complete with LED display driver cards.

Mimic panel complete with multi-colour plans, LEDs and mimic LED driver cards.

40 column printer.

Sealed lead acid battery                  AH 24 V DC

Console/Cabinet housing for items 12.1.1 to 12.1.5
	
	
	

	
	12.2
	
	Digital sub-panels RPPU (Remote Programmable Processing Unit) complete with cubicle, zone card and termination cards.


	
	
	

	
	12.3
	
	Breakglasses/manual call points


	
	
	

	
	12.4
	
	Ionisation smoke detectors


	
	
	

	
	12.5
	
	Photelectric Smoke detectors


	
	
	

	
	12.6
	
	Heat detectors


	
	
	

	
	12.7
	
	Sprinkler flow switches


	
	
	

	
	12.8
	
	Sprinkler heads complete with escutcheons


	
	
	

	
	12.9
	
	Sprinkler heads without escutcheons


	
	
	

	
	12.10
	
	Alarm bells


	
	
	

	
	12.11
	
	Lump sum wiring, conduits and/or trunkings


	
	
	

	
	12.12
	
	Lump sum installation work,inclusive of testing and commissioning.


	
	
	

	
	12.13


	
	Optional item.

a) Colour graphic computer complete with all

    necessary hardware and software.


	
	
	

	
	
	
	
	
	TOTAL


	


	13.0
	APPENDIX A - DEVIATION LISTS



	Items deviated
	Reason and alternative solution(s)



	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


	14.0
	APPENDIX B - BATTERY CAPACITY CALCULATION



	
	The following battery capacity calculation shall base on specification set for the Fire Alarm System to be operational during main AC and essential power supply failure. Capacity of this 24 V DC standby battery set shall satisfy the following 2 conditions.

a) 72 hours full system operational during main AC and essential power supply failure.

b) 3 hours alarm load, i.e. bells/sounders energisation and control outputs actuation.



	
	Description
	Total zones
	Quantity per zone
	Total quantity
	Current (A) per unit
	Standby hours (H)
	Total battery capacity (AH)

	
	CPU central controller


	-
	-
	1
	0.25
	72
	18

	
	Digital sub-panel RPPU


	-
	-
	R
	0.02
	72
	R x 1.44

	
	Alarm zone sensing current


	Zs
	-
	Zs 
	0.0015
	72
	Zs x 0.108

	
	Alarm zone actuation current


	Za
	-
	Za
	0.025
	72
	Za x 1.8

	
	Smoke detector standby current


	-
	-
	S
	0.00003
	72
	S x 0.00216

	
	Heat detector standby current


	-
	-
	H
	0.00003
	72
	H x 0.00216

	
	control output relay actuation


	C
	Qc
	C x Qc
	0.06
	3
	C x Qc x 0.18

	
	Bell ringing


	B
	Qb
	B x Qb
	0.06
	3
	B x Qb x 0.18

	
	Sounder actuation


	D
	Qd
	D x Qd
	0.08
	3
	D x Qd x 0.24

	
	Flashing light actuation


	F
	Qf
	F x Qf
	0.08
	3
	F x Qf x 0.24


ASSUMPTIONS : 

1) Total alarm zone actuation shall not be more than 10 zones at any one time. Therefore, Za in this case shall be 10.

2) Effectiveness of battery is only 80%.

Therefore, battery capacity required shall be calculated as follow :-

{ 18 + (R x 1.44) + (Zs x 0.108) + (Za x 1.8) + (S x 0.00216) + (H x 0.00216) + (C x Qc x 0.18)

+ (B x Qb x 0.18) + (D x Qd x 0.24) + (F x Qf x 0.24) } x 100/80 AH =

{ 18 + (R x 1.44) + (Zs x 0.108) + (10 x 1.8) + (S x 0.00216) + (H x 0.00216) + (C x Qc x 0.18)

+ (B x Qb x 0.18) + (D x Qd x 0.24) + (F x Qf x 0.24) } x 1.25 AH

As an example, a 20-storey building with 

1) 150 alarm zones, 2) 9 RPPU, 3) 140 smoke detectors, 4) 30 heat detectors, 

5) 30 control output points with 2 relays per point, 6) 20 bell zones with 2 bells per zone,

7) No sounder, 8) No flashing light

Therefore, battery capacity shall be

{ 18 + (9 x 1.44) + (150 x 0.108) + (10 x 1.8) + (140 x 0.00216) + (30 x 0.00216) + (30 x 2 x 0.18)

+ (20 x 2 x 0.18) + (0 x 0 x 0.24) + (0 x 0 x 0.24) } x 1.25 = 83.5 AH
15.0   APPENDIX C - SYSTEM SCHEMATIC DIAGRAM / CONFIGURATION.
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