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SPEC NOTE DESCRIPTION: This Performance Based Section specifies the criteria for the control system and related instrumentation equipment required to control or monitor equipment specified in the Uniformat D-series sections. It may also contain overall system sequences of operation. This Section D3060includes: Energy Monitoring and Control Systems, HVAC Control Systems, HVAC Sequence of Operation, Gas Purging Systems and Other HVAC Controls and Instrumentation.
SPEC NOTE ENVIRONMENTAL: This Section specifies environmentally responsible material choices, including recycling and reuse options, and generally available disposal options.
SPEC NOTE: SUSTAINABLE: This Section specifies sustainable requirements related to the Construction and Verification.
SPEC NOTE: This Section identifies performance criteria for contractors to use as a benchmark for provision of an HVAC digital control system, including equipment and software. Final system design and manufacturers used to accomplish these performance objectives are left to the prerogative of the contractor.
SPEC NOTE: Testing and verification of specified criteria should be described in this section. Including verification procedures is essential to ensuring that product, assembly, or system meets the stipulated specified criteria. Verifiable performance criteria are those capable of being proven by measurement, test evaluation or other acceptable means. Verification can occur prior to product purchase and specification opportunities are provided in PART 3 - EXECUTION, Verification.
Part 1 General
SPEC NOTE: Use this article to include a basic listing of items included in this section, to serve as a check list to reviewers. Do not use this type of clause to imply a scope of work.
1.1 SUMMARY
SPEC NOTE: Do not use the following paragraph for Federal Government projects.
.1 Section Includes:
.1 Materials and installation for:
.1 Controls and instrumentation.
.2 Energy monitoring and control system.
SPEC NOTE: SUSTAINABLE: Expand the following paragraph to include specific sustainable requirements of this Section or co-ordinate with appropriate NMS Section used in project.
.2 Sustainable requirements for construction and verification.
.1 [_____]
.2 Related Requirements
SPEC NOTE: Edit the following paragraphs to list documents or Sections with specific information that the reader might expect to find in this Section, but is specified elsewhere. Do not include Division 00 or Division 01 Sections in this listing.
.1 Section [_____]
1.2 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs, deleting those REFERENCE STANDARDS not required for the specific project.
.1 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
.1 Material Safety Data Sheets (MSDS).
1.3 DEFINITIONS
SPEC NOTE: Provide technical definitions specific to the section that require clarification. Administrative and contractual definitions are located in the contract general conditions.
.1 Average Effectiveness Level (AEL): ratio between a thirty day test period less any system down time accumulated within that period, and the thirty day period.
1.4 DESIGN REQUIREMENTS
SPEC NOTE: Include only performance requirements for the entire system in this article. Performance requirements for individual equipment should be located in PART 2 - PRODUCTS.
.1 Provide stand alone, direct digital system for control, management, and monitoring.
.2 Monitor [HVAC Systems], [lighting], [security] [fire alarm], [generator], [energy consumption].
.3 Maintain design requirements identified in Section [D3000- Design Requirements HVAC].
.4 System to be compatible with 'Canadian Automated Building (CAB) Protocol' as developed by Public Works and Government Services Canada. System to function as Energy Monitoring and Control System (EMCS).
.5 Provide digital controllers, programmable and independently operable (stand alone). Provide system immune to voltage fluctuations and spikes, radio frequency interference, power failures, and surges.
.6 Incorporate high speed communications network using industry standard protocol to link independent controllers, local terminals and the command and management centre. Ensure that communications link permits access and information transfer between points within network.
.7 Provide connection point in mechanical rooms for portable computer to permit access to information and system communications network.
.8 Provide for automated critical alarm communications to live operators at remote location.
.9 Provide for operator access from remote location.
1.5 ACTION AND INFORMATIONAL SUBMITTALS
SPEC NOTE: Ensure that the submittal requirements including their review and destination - to the design-builder, project manager, or consultant - is clearly spelled out in the project submittals Section 01 33 00. In this Article, include only information relative to which submittals are required, and what information they are to contain.
.1 Submittals in accordance with Section [01 33 00- Submittal Procedures].
SPEC NOTE: SUSTAINABLE: Include specific requirements of this Section for submittals.
.2 Co-ordinate submittal requirements and provide submittals required by Section [01 47 15- Sustainable Requirements: Construction].
.3 Product Data:
.1 Submit manufacturer's printed product literature, specifications and data sheet for:
.1 Provide for purchased components.
.2 Include complete technical information regarding operating ranges, input and output capabilities.
.2 Submit WHMIS MSDS in accordance with Section [01 47 15- Sustainable Requirements: Construction]and Section [02 81 01- Hazardous Materials]. Indicate VOC's for adhesive and solvents during application and curing.
SPEC NOTE: Request test reports and certificates as a means of performance verification of the product, material or system.
.4 Test Reports: submit certified test reports from approved independent testing laboratories indicating compliance with specifications for specified performance characteristics and physical properties.
.5 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
SPEC NOTE: Co-ordinate with manufacturer's site inspection requirements specified in Verification in PART 3. When manufacturer's services are specified during construction operations, include the following paragraph for the submission of reports. If no field inspections are required, delete the following.
.6 Manufacturer's Field Services: submit reports within [three]days of receipt from manufacturer.
.7 Closeout submittals: submit maintenance and engineering data for incorporation into manual specified in Section [01 78 00- Closeout Submittals]include data as follows:
.1 Indicate: brief description of self-contained (packaged) heating, cooling or ventilation units.
.2 Provide for units, manufacturer's name, type, year, number of units, and capacity.
.3 Submit complete start-up report indicating start-up and system verification sequences.
.4 Submit manufacturer's standard warranty, executed by authorized company official.
1.6 QUALITY ASSURANCE
.1 Health and Safety:
SPEC NOTE: Use the following paragraph for PSPC projects.
.1 Do construction occupational health and safety in accordance with Section [01 35 29.06-  Health and Safety Requirements].
SPEC NOTE: SUSTAINABLE: In the following two paragraphs, select the sustainable requirements appropriate for the project or co-ordinate with appropriate NMS Section used in project.
.2 Construction requirements: in accordance with Section [01 47 15- Sustainable Requirements: Construction].
.3 Verification: contractor's verification in accordance with Section [01 47 17- Sustainable Requirements: Contractor's Verification].
1.7 WARRANTY
SPEC NOTE: Use the following paragraph for Federal Government projects.
.1 For Work of this Section [D3060- Controls and Instrumentation],  12 months warranty period prescribed in subsection GC 32.1 of General Conditions "C" is extended to [24] [60]months.
SPEC NOTE: Use the following paragraph for Private Sector projects.
.2 Contractor hereby warrants that system components and application software will function and operate in accordance with CCDC 2 GC 24, but for [60] [24]months.
1.8 DELIVERY, STORAGE AND HANDLING
SPEC NOTE ENVIRONMENTAL: The disposal of packaging waste into landfill site demonstrates an inefficient use of natural resources and consumes valuable landfill space.
.1 Waste Management and Disposal:
.1 Separate waste materials for [reuse] [recycling]in accordance with Section[01 74 21- Construction/Demolition Waste Management and Disposal].
.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
.3 Collect and separate for disposal [paper] [plastic] [polystyrene] [corrugated cardboard]packaging material [in appropriate on-site bins]for recycling  in accordance with Waste Management Plan (WMP).
.4 Separate for [recycling] [reuse]and place in designated containers [Steel] [Metal] [Plastic]waste in accordance with Waste Management Plan (WMP).
.5 Divert unused [metal]materials from landfill to [metal]recycling facility as approved by [DCC Representative] [Departmental Representative] [Consultant].
1.9 MAINTENANCE
.1 Extended Services:
SPEC NOTE: This article is intended to specify extended services required from the controls manufacturer. This requirement includes recognition of a separate contract between the controls manufacturer and the facility owner. This contractual requirement will require legal and contractual definitions and should be described in Section 01 78 00- Closeout Submittals.
.1 Provide extended service contract to conditions in Section [01 78 00- Closeout Submittals].
.2 Service contract: for [30]months from date of acceptance.
.3 During service contract period, monitor system operation off-site and perform repairs and system servicing within [24]hours of fault detection.
Part 2 Products
SPEC NOTE: This Section is a performance specification; do not add manufacturers names and avoid prescriptive statements where possible.
SPEC NOTE ENVIRONMENTAL: Choose products and materials with recycled content or resource efficient characteristics.
SPEC NOTE ENVIRONMENTAL: Use least toxic sealants, adhesives, sealers and finishes necessary to comply with the requirements of the project.
2.1 MATERIALS
SPEC NOTE: SUSTAINABLE: Include in the following paragraph specific material and product requirements required by project.
.1 Materials and resources in accordance with Section [01 47 15- Sustainable Requirements: Construction].
SPEC NOTE: This Section is a performance specification; do not add manufacturers names and avoid prescriptive statements where possible.
2.2 COMPONENTS
.1 Sensors: use industry standard digital or analog signal ranges.
.2 Motors and Relays: electric-electronic type, heavy duty construction, designed for industrial environment.
.3 Computer: portable, complete with plug-in connection at control system panel.
.1 Processor: [fastest] [second fastest]commonly available processor speed.
.2 Random Access Memory (RAM): [two]times minimum capacity recommended by operating system manufacturer.
.3 Hard Disk Capacity: ensure minimum [80]% free space after required operating system and software is installed
.4 Removeable Drives:
.1 [DVD-ROM] [CD-ROM]reader drive.
.2 Diskette Drive: [1.44]Mb capacity.
.3 Backup Drive: [high capacity cartridge, minimum  [250] Mb capacity per disk] [Tape cartridge, minimum  [8] Gb capacity].
.5 Video: colour screen, with video output connection; capable of simultaneous signal to screen and output.
.6 Communications:
.1 Modem: internal, [56]kbps minimum, with auto-dial/answer capability.
.2 Network: internal, [100]Mbps network interface card.
.7 Software:
.1 Operating System: capable of file-level security, multi-user and multi-function operation.
.2 Communication: capable of transmitting data over telephone lines to [Central Control Monitoring System].
.8 Printer: minimum [600]dpi laser, 10,000 hour Mean Time Between Failure (MTBF) reliability for alarms. Locate as directed by [Departmental Representative] [Consultant] [DCC Representative].
.4 Monitoring Software:
.1 Adjustable, multi-level and multi-user security.
.2 Dynamic colour schematic graphics of controlled mechanical systems.
.3 Historical and point trending/tracking reports.
.4 Dynamic analysis of control loop.
.5 Manual override of controlled points.
.6 Alarm generation and transmission
2.3 CONTROLS
.1 Monitor status of and control following systems:
.1 Plumbing pumps, pit levels.
.2 HVAC systems and equipment including CO/NO [VOC]ventilation, heating and cooling equipment, dampers, valves, fans, VAV boxes, condensers, burners, filters.
.3 Lighting.
.4 Energy management and metering.
.2 Thermostats: wall mounted, equipped with lockable lexan guards. Use remote space temperature sensors in public areas.
.3 [Carbon Monoxide], [Nitrogen Dioxide] [Volatile Organic Compounds]Monitoring System:
.1 [One]control monitoring panels with remotely located CO (carbon monoxide) sensors/transmitters, electrochemical NO (nitrogen dioxide) sensor/transmitter sensing (CO, NO ) sensor/transmitter combination.
.2 Sensor/Transmitter: to receive power from and send signals, corresponding to CO, NO values, to monitor.
.3 CO Sensor: compatible linear signal output corresponding to [0]to [100]ppm CO.
.4 NO  Sensor/Transmitter:
.1 Compatible linear signal output corresponding to [0]to [10]ppm NO.
.2 DES 4 enclosure.
.3 Remotely calibrated with non-interactive zero and span.
.4 Protected against over voltage and polarity reversal.
.5 Monitoring range: up to [750]m2.
.5 Provide special calibration and maintenance equipment and instructions.
.4 Control Monitoring Panel:
.1 Cabinet: enclosed CES 4 cabinet, capable of monitoring a range up to [750]m2.
.2 Components:
.1 Dual trip points for CO and NO sensing.
.2 Relays for alarm actuation and ventilation control and/or auxiliary alarms.
.3 Indicators: LED, for power on, low alarms, high alarms and fail, plus audio indicator capable of being silenced for high alarms.
.4 Test button.
.5 Support for minimum [12]remote sensing points.
Part 3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS
.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.
3.2 INSTALLATION
.1 Install components to manufacturer's written instructions.
.2 Exposed wiring: run in conduit or EMT.
.3 Run control pipe and tubing parallel to building structure. Bundle tubing together and run in ladder trays where applicable.
3.3 FIELD QUALITY CONTROL
.1 Manufacturer's Field Services:
SPEC NOTE: Use the following paragraphs only when the manufacturer's services are desired to verify the quality of the installed components. Establish the number and duration of periodic site visits required by the manufacturer, and specify below. Consult with the manufacturer for services required. Delete if manufacturer's field services are not required.
.1 Have manufacturer of products, supplied under this Section, review Work involved in the handling, installation/application, protection and cleaning, of its product[s]and submit written reports, in acceptable format, to verify compliance of Work with Contract.
.2 Manufacturer's Field Services: provide manufacturer's field services consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with manufacturer's instructions.
.3 Schedule site visits, to review Work, at stages listed:
.1 After delivery and storage of products, and when preparatory Work, or other Work, on which the Work of this Section depends, is complete but before installation begins.
.2 [Twice]during progress of Work at [25%]and [60%]complete.
.3 Upon completion of the Work, after cleaning is carried out.
.4 Obtain reports, within [3]days of review, and submit, immediately, to [Consultant] [DCC Representative] [Departmental Representative].
SPEC NOTE: SUSTAINABLE: Include verification requirements specific to project or co-ordinate with appropriate NMS Section used in project.
.2 Verification requirements in accordance with Section [01 47 17- Sustainable Requirements: Contractor's Verification], include:
.1 Materials and resources.
.2 Storage and collection of recyclables.
.3 Construction waste management.
.4 Resource reuse.
.5 Recycled content.
.6 Local/regional materials.
.7 Certified Wood.
.8 Low-emitting materials.
.3 Performance Verification:
SPEC NOTE: Use this Article to include requirements to verify that the quality and performance of the installed components meet the criteria specified in this Section. Include testing criteria specific to equipment in this Section, which may be performed by a third party testing agency.
.1 Operate equipment and verify that performance criteria specified in this section has been achieved.
.2 Perform periodic site inspection visits by manufacturer's representative to verify that installation complies with manufacturer's instructions:
.1 After delivery and storage of products.
.2 When preparatory Work upon which product installation depends is complete.
.3 [Twice]during installation progress at [25%]and [60%]complete.
.4 After installation and cleaning is complete.
3.4 DEMONSTRATION
.1 Demonstrate equipment to [01 79 00- Demonstration and Training].
.2 Provide instructors to train designated personnel. Include adjustment, operation, maintenance and safety requirements of equipment and system provided, specific to this installation.
.3 Training Materials: provide training [French] [English] [Bilingual]manual for trainees.
.4 Training Schedule: two phases, over a [6]month period.
.1 Phase 1:
.1 Date: [four]day period prior to the 30 day test period.
.2 Duration: on job training during 30 day acceptance period.
.3 Topics: system architecture, communications, operation of computer and peripherals and detailed instruction in operator interface for control of HVAC systems, control logic for systems, and elementary preventive maintenance.
.2 Phase 2:
.1 Date: [sixteen] [twelve]weeks after system acceptance.
.2 Duration: minimum [four]days training
.3 Hardware Topics: general equipment layout, system component trouble shooting, component preventive maintenance, and maintenance and calibration of sensors and control devices.
.4 Software Topics: include application programs, programming of controllers and  trouble shooting and debugging system. Provide additional information necessary to respond to  concerns raised by trainees during operations period to date.
3.5 COMMISSIONING
SPEC NOTE: Use this article to specify requirements related to the proper and successful startup of equipment. Include requirements to adjust equipment until they perform at the operating points established by the design-build contractor and published by the manufacturer. Do NOT include statements here related to verification that equipment meets the system performance requirements specified in this Section.
.1 Commission equipment of this Section to [01 91 13- General Commissioning (Cx) Requirements].
.2 Verify operation of subsystems, including field components.
.3 Conduct final operational test of not less than [30]consecutive days, [24]hours per day, on entire control system.
.1 Average effectiveness level (AEL): minimum [99]%.
.2 Extend test period each day until required AEL is reached for 30 consecutive calendar days.
.4 Advise [DCC Representative] [Departmental Representative] [Consultant]when proper system operation is established. [DCC Representative] [Consultant] [Departmental Representative]will perform point by point check of hardware and software items including graphics and displayed data.
END OF SECTION

