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	PART 1 - GENERAL


	

	1.1  SUMMARY
  



	.1 
Section Includes: 

.1 
Materials and installation for: 

.1 
Controls and instrumentation. 

.2 
Energy monitoring and control system. 

.2 
Sustainable requirements for construction and verification. 

.1 
Energy metering, security interface, indoor air quality control, and performance optimization. 

.2 
Related Sections: 

.1 
Section 01 33 00 – Submittal Procedures. 
.2 
Section 01 47 13 – LEED Requirements. 
.3 
Section 01 47 17 – Sustainable Requirements: Contractor's Verification. 
.4
Section 01 74 11 – Cleaning.
.5 
Section 01 74 19 – Construction Waste Management and Disposal. 

.6 
Section 01 78 00 – Closeout Submittals. 

.7 
Section 01 91 13 – General Commissioning (Cx) Requirements. 

.8 
Section 23 05 00 – Design Requirements - HVAC. 



	1.2  REFERENCES
  



	.1 
Manitoba Workplace Safety and Health Workplace Hazardous Materials Information System (WHMIS) 

.1 
Material Safety Data Sheets (MSDS). 



	1.3  DEFINITIONS
  



	.1 
Average Effectiveness Level (AEL):   ratio between a 30 day test period less any system down time accumulated within that period, and the 30 day period. 



	1.4  DESIGN 
REQUIREMENTS
  



	.1 
Provide stand alone, direct digital system for control, management, and monitoring.  Must demonstrate seamless integration into the existing Metasys Extended Architecture Operator Interface acceptable to the Owner prior to any procurement.
.2 
Monitor HVAC Systems, lighting energy use, fire alarm status, security, generator, HVAC and overall energy consumption. 

.3 
Maintain design requirements identified in Section 23 05 00 – Design Requirements HVAC. 

.4 
System to be compatible with Johnson Controls MSEA Technology on the field device network using N2 Open or BACnet Protocol, BACnet preferred for new construction.  System to function as Energy Monitoring and Control System (EMCS) and communicate with a Johnson Control Metasys interface at a central monitoring location. LON protocols are not acceptable.
.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
Provide all drawings, graphics, in paper form and digital electronic form.  Drawings and graphics are to be created using Microsoft Visio 2007 software and be able to read and modified by the Contract Administrator.
.7 
Incorporate a secure high speed communications network using N2 Open or BACnet 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.  Responsibility for integration of field points and controllability of the equipment rests with the controls contractor, except for packaged unit controls.
.8 
Provide connection point in mechanical rooms for portable computer to permit access to information and system communications network. 

.9 
Provide for automated critical alarm communications to live operators at remote location.  Provide operating instructions associated with the alarms for the Owner to coordinate alarm response.
.10 
Provide for operator access from remote location. 

.11
This controls system must be compatible with the existing version and architecture of the Owner’s remote supervisory, monitoring and access system.  BACnet devices are to be compatible and communicate using the BACnet PIC statement, and provide documentation that all devices proposed will communicate with each other and the existing ADX server.  This must be accomplished with network automation engines (NAE/NIE/NCE) that do not require the Owner to upgrade the existing ADX server in order to access all user views, alarms and point monitoring.  Coordinate all versions of software and get approval of all user views and graphics from the Owner.


	1.5  SUBMITTALS
  



	.1 
Submittals in accordance with Section 01 33 00 – Submittal Procedures. 

.2 
Co-ordinate submittal requirements and provide submittals required by Section 01 47 13 – LEED Requirements. 

.3 
Product Data: 

.1 
Submit manufacturer's printed product literature, specifications and data sheet for: 

.1 
Provide for purchased components. 

.2
Submit customer drawings prepared for this project to document the system architecture and component interconnection requirements.

.3 
Include complete technical information regarding operating ranges, input and output capabilities. 

.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. 

.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: 

.1 
Do construction occupational health and safety in accordance with Manitoba Workplace Safety and Health regulations.
.2 
Verification: Contractor's verification in accordance with Section 01 47 17 – Sustainable Requirements: Contractor's Verification. 



	1.7  WARRANTY
  



	.1 
For Work of this Section 25 01 00 – Controls and Instrumentation, 24 months warranty period prescribed in the RFP requirements is extended to 60 months. 


	1.8  DELIVERY, 
STORAGE AND 
HANDLING
  



	.1 
Maintain equipment conditions and cleanliness by protecting all openings and surfaces from fouling by dust, water, debris, corrosion, or vermin during delivery, storage and handling.

.2
Materials damaged in transit or during storage or handling are to be replaced prior to installation.


	1.9  MAINTENANCE 
SERVICE
  



	.1 
Extended Services: 

.1 
Provide extended service contract to conditions in Section 01 78 00 – Closeout Submittals. 

.2 
Service contract: for 24 months from date of acceptance. 

.3 
During service contract period, monitor system operation off-site and perform repairs and system servicing within 8 hours of fault detection or service call. 



	PART 2 - PRODUCTS


	

	2.1  MATERIALS
  



	.1 
Materials and resources in accordance with Section 01 47 17 – Sustainable Requirements: Contractor’s verification. 


	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 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 
CD-ROM, DVD-ROM reader drive. 

.2 
Diskette Drive:  1.44 USB Mb capacity. 

.3 
Backup Drive: high capacity USB, minimum 8 GB capacity per module. 
.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 Consultant. 

.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.  Provide high level alarms and automatic pump duty alternation.
.2 
HVAC systems and equipment including CO2/CH4/CO/NOx/ VOC sensors, ventilation, heating and cooling equipment, dampers, valves, fans, VAV boxes, condensers, burners, filters. 

.1
VAV boxes to have a digital controller mounted directly to the VAV box Actuator.
.3 
Lighting. 

.4 
Energy management and metering. 

.2 
Thermostats: wall mounted, equipped with lockable lexan guards. Use remote space temperature sensors in public areas.  All room temperature readings shall be monitored through the control system.
.3 
Carbon Monoxide, Nitrogen Oxides, and Volatile Organic Compounds Monitoring System: 

.1 
One control monitoring panel with remotely located CO (carbon monoxide) sensors/transmitters, electrochemical NOx (nitrogen dioxide) sensor/transmitter sensing (CO, NOx), and VOC (volatile organic compounds) sensor/transmitter combination. 

.2 
Sensor/Transmitter: to receive power from and send signals, corresponding to CO, NOx values, to monitor. 

.3 
CO Sensor:  compatible linear signal output corresponding to 0 to 100 ppm CO. 

.4 
NOx Sensor/Transmitter: 

.1 
Compatible linear signal output corresponding to 0 to 10 ppm NOx. 

.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
Carbon dioxide (CO2) Control:


.1
Provide carbon dioxide (CO2) sensors in the spaces and within return air ductwork to control the introduction of outdoor air through ventilation system.



.1
Range of measurement: 0 to 3000 ppm with user selectable ranges.



.2
Accuracy: +/-25 ppm between 15-30(C indoor air temperature, repeatability +/- 5 ppm.



.3
Operating temperature from -10(C to 50(C at +/-0.5(C accuracy on temperature reading.



.4
Outputs to be 4-20 mA, 0-10 V analog or RS232 digital.



.5
Metal housing for wall or duct mounting with mounting kit.



.6
CSA certified for operation on 12-24 VDC or 24 VAC power.

.5
VOC control:


.1
Provide volatile organic compound (VOC) sensors in spaces where sources of VOC’s are used, stored, or intermittently present.


.1
Range of measurement: 50 to 100 ppm full scale.


.2
Accuracy: +/-5 ppm between 15-30(C indoor air temperature, repeatability +/-2 ppm.


.3
Operating temperature from -20 to 50(C.


.4
Response time to be <1 minute at 95 ppm.


.5
Humidity range: 0 to 90% relative humidity, non-condensing.


.6
CSA certified for operation on 9 to 24 VDC.


.7
Output to be 0-5 VDC analog.


.8
Power consumption approximately 400 mW including integral heater load.

.6
Methane (CH4) Control:

.1
Provide non-explosive level monitoring sensors for methane level within air in crawlspace/void areas and within space at highest common level.



.1
Range of measurement: 0 to 100% of lower explosive limit (0 to 50,000 ppm).



.2
Accuracy of measurement: +/- 0.5% LEL between 15 and 30 degrees C range, +/-1% outside.



.3
Operating temperature range: -30(C to 50(C at +/-0.5(C accuracy on temperature reading.


.4
Outputs to be 4-20 mA, 0-10 V analog or RS232 digital.



.5
Metal housing for wall mounting in non-hazardous areas.



.6
CSA Certified for operation on 12-24 VDC or 24 VAC power.

.7
All variable speed/frequency drives must have a BACnet or N2 Open compatible interface built into the device.

.8 
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 NO2 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. 



	2.4  POINT SCHEDULE


	.1
Where factory packaged control systems with BACnet or N2 Open communications are not provided.  Provide the following points on all types of equipment listed as a minimum, quantities will vary as defined during design:




	System
	Device Type
	AI
	AO
	DI
	DO

	Outdoor air Reference
	Air temperature sensor
	X
	
	
	

	Air Handling Unit
	Differential filter pressure
Mixed Air Temperature
Mixing dampers + position indicator
Heating coil discharge air

Heating coil control valve

Cooling coil discharge air

Cooling coil control valve

Low limit thermostat

Fan motor start/stop

Fan motor amperage

Fan motor speed control

Fan differential pressure

Fan discharge temperature
	X
X

X
X

X

X

X

X
	X

X

X

X
	X
	X

	Make-Up Air Unit
	Differential filter pressure
Motorized inlet dampers

Damper position sensor/sw

Burner enable circuit

Burner control valve

Low limit thermostat

Fan motor start/stop

Fan motor amperage

Fan differential pressure
Fan discharge air temperature

Exhaust fan start interlock

Exhaust fan running interlock
	X
X
X

X

X
	X
	X

X
	X

X

X

X

	Exhaust Fan
	Fan motor start/stop

Fan interlock start input

Fan motor amperage

Fan differential pressure

Damper control output c/w limit sw.

Motor speed control input

Motor speed control output
	X

X

X
	X
	X

X
	X
X

	Boiler
	Flow switch input

Pump start interlock

Entering fluid temp.

Leaving fluid temp.

Burner control setpoint

Stack temperature

Condensate pH

Fuel flow rate
Alarm Indication
	X

X

X

X

X
	X
	X
X
	X

	Chillers
	Flow Switch Input

Chiller Status

Entering Fluid Temp (Evaporator)

Leaving Fluid Temp (Evaporator)

Entering Fluid Temp (Condenser)
Leaving Fluid Temp (Condenser)

Chiller Discharge Setpoint (Evap)

Cooling Tower Status

Chiller Alarm Indication
	X

X

X

X
	X
	X

X

X

X
	

	Space Condition Control
	Thermostat/sensor
Humidity

Carbon dioxide ppm

VOC ppm

NO2 ppm

CH4 ppm

VOC alarm contact

NO2 alarm contact

CH4 alarm contact

Outdoor pressure reference

Space pressure – office

Space pressure – shop

Space pressure – crawlspace/void

Lighting
	X
X

X

X

X

X

X

X

X

X
	
	X

X

X
	X

	Pumps
	Level measurement

Low level cutoff 

Pump motor start/stop

Differential pressure

Motor amperage

Speed control input

Speed control output
	X

X

X

X
	X
	X
	X

	Domestic Water Production
	Discharged water temperature

Energy demand of heater(s)
	X

X
	
	
	

	Alarms
	Low space temperature sensor

Alarm output contact
Security system status

Fire alarm system status 
- trouble
	X
	
	X

X

X
	X

	Heat Exchanger Systems
	Inlet temperature – hot

Outlet temperature – hot

Inlet temperature – cold

Outlet temperature – cold

Differential pressure – hot

Differential pressure – cold

Control valve output
	X

X

X

X

X

X
	X
	
	

	Zone Control Systems
	Control reference temperature

Control valve output
	X


	X
	
	

	Vehicle Wash System
	In-use contact

Service required contact
	
	
	X

X
	


	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: 

.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. 

.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: 

.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 the Owner and Owner’s Advisor. 
.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 English and French (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:  12 weeks after system acceptance. 

.2 
Duration: minimum 4 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
  



	.1 
Commission equipment of this Section to 01 91 13 – General Commissioning (Cx) Requirements.  Controls, contractor to provide commissioning sheets for all points on field devices as well as head end equipment.
.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 Consultant when proper system operation is established. Consultant will perform point by point check of hardware and software items including graphics and displayed data. 





