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	No.
	QUESTIONS
	ORIGINATOR

	
	
	N/A
	YES
	NO

	Building Management System
	
	
	

	
	General Specification Requirements and Standard Compliance
	
	
	

	1 
	The BMS Specification included statements to ensure compliance to the following:
	|_|
	|_|
	|_|

	
	a. The requirements of prEN 13646:1999 Building Control Systems - Equipment characteristics are met.
	|_|
	|_|
	|_|

	
	b. The requirements of prEN ISO 16484-2: Building Control Systems - Part 2: HVAC Control System functionality are met.
	|_|
	|_|
	|_|

	
	c. The BMS design complies with the Low Voltage Directive 73/23/EEC and amendment 93/68/EEC, Construction Product Directive 89/106/EEC, and General Product Safety Directive 92/59/EEC.
	|_|
	|_|
	|_|

	
	d. The BMS Control panels comply with EN 60439-1: Low Voltage Switchgear and control assemblies.
	|_|
	|_|
	|_|

	
	e. The BMS can operate with the supplied electricity conforming to BSEN 50160 - Voltage characteristics of electricity supplied by public distribution system or as per Saudi Arabian Distribution Code.
	|_|
	|_|
	|_|

	
	f. The BMS complies with the electromagnetic Compatibility (EMC) Directives 89/336/EEC.
	|_|
	|_|
	|_|

	
	g. The BMS complies with BSEN 50081-1: Generic Emission Standard and BSEN 50082 Part 1 & 2: Generic Immunity Standard.
	|_|
	|_|
	|_|

	
	h. BMS fully restores all control and monitoring functions following an emergency shutdown condition.
	|_|
	|_|
	|_|

	
	i. Uninterruptible Power Supply (UPS) facility conforms to the requirements of the Specification.
	|_|
	|_|
	|_|

	
	j. All time-dependent BMS components are time synchronized via the operator workstation. Provisions are made for synchronization with Master Clock System as applicable. 
	|_|
	|_|
	|_|

	
	k. Minimum password protected operator access are provided for the following levels:
	|_|
	|_|
	|_|

	
	Level 1 - ability to display all point data
	|_|
	|_|
	|_|

	
	Level 2 - as level 1, with the ability to initiate data logging functions
	|_|
	|_|
	|_|

	
	Level 3 - as level 2, with the ability to change user-adjustable set points and time schedules
	|_|
	|_|
	|_|

	
	Level 4 - as level 3, with the ability to change control strategies, schematics/graphics functions and password assigned.
	|_|
	|_|
	|_|

	
	l. The BMS and its operation performed under any maintenance contract complies with BS 7799 Parts 1 and 2 – Information Security Management, Part 1 – Code of Practice for information security management, Part 2- Specification for Information Security Management System.
	|_|
	|_|
	|_|

	
	m. Latest IT Industry Standard Operating System and softwares (user-interface and control application software) are used.
	|_|
	|_|
	|_|

	
	n. Copies of all BMS vendor-specific software are held by an independent third party and that this software can be released to the client. Ensure that an ESCROW Agreement is completed and signed. All license to use software applications are owned by the Client.
	|_|
	|_|
	|_|

	
	o. A viable strategy is in place to fully support the BMS for the minimum 10-year period from the date of practical completion.
	|_|
	|_|
	|_|

	
	Specification Requirements for System Architecture
	
	
	

	2 
	System architecture, design, and installation shall comply with BSRIA AG 9/2001 or other reputable standards such as NEC, NEMA, etc. System components shall have UL 916 listing.
	|_|
	|_|
	|_|

	3 
	Statement is included in the Specification that the BMS is designed for commission ability, maintainability, and future system expansion. System architecture shall incorporate distributed control techniques and intelligence and shall comprise of following logical layers;
· Management level processor
· Operations level processor
· System level controllers
· Zoe level controllers and field layer for field devices
	|_|
	|_|
	|_|

	4 
	Designer considered and coordinate aspects of system design such as workstation requirements (processor, operating system, connectivity ports, Ethernet connection speed, hard disc and CD-RW drive capacity, panel resolution, sound card, browser, and GUI), Web-based connectivity, security, bandwidth, scalability, time sync, information storage, authorization level, and redundancy.
	|_|
	|_|
	|_|

	5 
	Particular Specification is provided for Building Management System which includes the following.
	|_|
	|_|
	|_|

	
	a. Design Data Point Schedule which includes:
	
	
	

	
	· Signal type matching by voltage (0-10 v, 0-5v, 2-10 volts), or current signal (4-20mA) between devices and zone level controllers.
	|_|
	|_|
	|_|

	
	· Required equipment functions/description
	|_|
	|_|
	|_|

	
	· Field device requirement
	|_|
	|_|
	|_|

	
	· Equipment included in the BMS control and monitoring.
	|_|
	|_|
	|_|

	6 
	Mains power supplies for controllers and devices are included (24v DC, 24v AC, or 220 v AC) in the Specification or POE (Power Over Ethernet) is required. Requirements for essential power are included.
	|_|
	|_|
	|_|

	7 
	If POE is required, BMS controllers and field devices power requirements matches the POE Switch Chassis power availability. Up to 15 watts for POE switch, up to 30 watts for POE plus, and up to 60 watts for Universal POE.
	|_|
	|_|
	|_|

	8 
	Passive and active components of the Voice and Data Infrastructure is selected for the combined capacity for all IP Based Low Current Systems.
	|_|
	|_|
	|_|

	9 
	Operator works stations level (management and operation level) shall be defined by the designer. Level of information, security, and access detained in the operation level workstation shall be defined.
	|_|
	|_|
	|_|

	10 
	Specification clearly defines communication protocol between the network controllers, controller hierarchies, and field devices. BMS System shall be Native BACNet as possible where network controllers are BACNet compliance that do not require gateways, and communication protocols between controllers are truly inter operable at the link layer.
	|_|
	|_|
	|_|

	11 
	If the OPR, BoD, and Specification calls for limited inter-operability in field device levels (at link layer) for security purposes. LON or other reputable propriety flat form shall be provided.
	|_|
	|_|
	|_|

	12 
	Field devices (sensors, measuring devices, actuators, etc.) are NIST calibrated. Required criteria for the accuracy of field devices stated in the specification including device drift (during storage and during use) to identify re-calibration/replacement requirements.
	|_|
	|_|
	|_|

	13 
	Provision for integration with FDAS, Security and Access Control, Master clock, Wireless Network, and Lighting System is provided thru software integration.
	|_|
	|_|
	|_|

	14 
	Requirement for BMS graphics provided from over-all system management, water distribution, air distribution, steam distribution, electro-mechanical equipment, building floor levels, etc.  
	|_|
	|_|
	|_|

	15 
	Requirement for trend logging, alarm/event routing and notification, and data archiving are incorporated.
	|_|
	|_|
	|_|

	16 
	A Commissioning Authority employed by the Client to provide comprehensive review and recommendation for all documents related to BMS (e.g. BMS Specification, BOD, OPR, etc.) to comply with the Client’s requirements and Standards during the stages of design development.
	|_|
	|_|
	|_|

	17 
	Clear description of division of responsibilities between integrating parties provided.
	|_|
	|_|
	|_|

	18 
	Testing and Commissioning requirements are defined in the Specification such as:
	|_|
	|_|
	|_|

	
	a. Comprehensive methodology for Integrated Testing.
	|_|
	|_|
	|_|

	
	b. Integration Testing Plan to include:
	|_|
	|_|
	|_|

	
	· Identification of procedure, limits, and process of inspection.
	|_|
	|_|
	|_|

	
	· Scope and list of systems, equipment, devices, and other items covered under the FLS Integration Program.
	|_|
	|_|
	|_|

	
	· Overview of the Integration Strategy.
	|_|
	|_|
	|_|

	
	· Milestone schedule.
	|_|
	|_|
	|_|

	
	· FLS Integrator Third Party Agent Organizational Chart.
	|_|
	|_|
	|_|

	
	· Reporting procedure for progress, defects, and corrections
	|_|
	|_|
	|_|

	
	· Division of Responsibilities between Trade Contractors.
	|_|
	|_|
	|_|

	
	· Integration checklist and templates.
	|_|
	|_|
	|_|

	19 
	Training requirements for Maintenance Staff identified in the Specification (duration, programming, hands-on, external or local training, etc.)
	|_|
	|_|
	|_|

	
	Drawings, Tables and Diagrams
	
	
	

	20 
	Separate HVAC control schematic diagram is provided which indicates the following:
	|_|
	|_|
	|_|

	
	a. Sequence of operation for the AHU and air distribution system.
	|_|
	|_|
	|_|

	
	b. Sequence of operation for the pumps and chilled water distribution system.
	|_|
	|_|
	|_|

	
	c. Sequence of operation for hydronic hot water distribution system
	|_|
	|_|
	|_|

	
	d. Sequence of operation for exhaust fan and exhaust ducting system.
	|_|
	|_|
	|_|

	
	e. Sequence of operation for the boiler and steam distribution system.
	|_|
	|_|
	|_|

	
	f. Process and instrumentation diagram for HVAC Equipment such as AHU, pumps, chillers, fans, boiler, CRUs, and heat exchangers.
	|_|
	|_|
	|_|

	
	g. Control strategy such as reset strategy, proportional control, rate-of-change, control set-points, control points, etc.
	|_|
	|_|
	|_|

	21 
	HVAC drawings indicates equipment labelling which coincides with control schematics and Data Point schedule labelling.
	|_|
	|_|
	|_|

	22 
	BMS Network Diagram is developed and provided by the designer, which includes system architecture and methods of connection between zone level controllers and devices, controller hierarchy, Data Infrastructure, inclusive of gateways as required.
	|_|
	|_|
	|_|

	23 
	Cyber Security needs to be addressed, assigned responsibility, and direction for codes to follow shall be included.
	|_|
	|_|
	|_|

	Mechanical System Integration
	
	
	

	
	Integration of AHU to the Exhaust System of Negative Isolation Room for Healthcare
	
	
	

	24 
	Negative Isolation Rooms are grouped in reference to the Centralized Air Handling Unit supplying cold and treated air and exhaust air system, or dedicated cooling units ad exhaust air system are provided for each Neg. Isolation Room. AHU to shut down in any case of failure of the exhaust fan to run, thus ensuring that the room will not turn into positive pressure.
	|_|
	|_|
	|_|

	25 
	Negative Isolation Rooms are integrated to the exhaust systems via the following method:
	|_|
	|_|
	|_|

	
	a. By BMS integration globally or locally thru DDC.
	
	
	

	
	b. Electro-mechanical interlink thru flow switch, relays, and contactors.
	
	
	

	26 
	A schematic and control diagram is developed and provided by the designer for the system integration.
	|_|
	|_|
	|_|

	No.
	Reviewer's Comments
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