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SPECIFICATIONS FOR

TENDER #0871-1145
Controls Upgrade
FOR 

WESTERN HEALTH

CLOSING DATE:
29 August 2011
CLOSING TIME:

11:00 AM (Newfoundland Time)
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Invitation to Tender for Controls Upgrade
1.0 General Provisions

1.1 Intent

This invitation to Tender is for the Supply, Installation, and Commissioning of new Energy Monitoring and Control Systems for the Western Regional Health Authority (Western Health) at the Rufus Guinchard Health Care Center, Port Saunders, NL and at the Calder Health Care Center, Burgeo, NL.

This Tender is concerned with the acquisition of Energy Monitoring Control Systems for the Rufus Guinchard Health Care Center and the Calder Health Care Center with consideration of the following:

· Ongoing service and maintenance support.

· All manuals, documents and initial supplies.

· The right to reproduce any printed materials supplied with the product for the purpose of using the product.

· Training and training manuals.

· Future enhancement availability.

1.2 Client Background

Western Health was established in 2005 and is responsible for the delivery of Health and Community Services in the Western Region.

1.3 Vendor Response

1.3.1
Vendor’s tender must contain an Executive Summary which shall contain:


a. A brief description of the product being quoted.

b. The name, title and address of the Vendor’s representative responsible for the preparation of the Tender.

1.3.2 All prices quoted for goods and services must be specified in Canadian dollars, FOB Rufus Guinchard Health Care Center and Calder Health Care Center.  All Tenders will be held to be valid for ninety (90) days following the Tender closing date.

1.3.3 Tenders must be received in full on or before the exact closing time and date indicated.  TENDERS RECEIVED AFTER THAT TIME WILL NOT BE CONSIDERED.
1.3.4
All costs relating to the work and materials supplied by the Vendor in responding to this Invitation to Tender must be borne by the Vendor.

1.4
Release of Information

1.4.1 While Tender is Open:



The names of individuals or companies who have picked up the tender documents will be released for construction tenders only.



Individual Authorities may determine that this information will not be released in situations where it is not in the best interest of the Authority to do so.



Upon request, this information may be released to designate(s) of the Newfoundland and Labrador Construction Association (NLCA) only.  The designate(s) will be agreed upon by the Authorities and the NLCA.



This information will be released upon request from the NLCA designate(s) at a maximum once per week.



No information will be released in the seven calendar days preceding tender opening.


1.4.2
At Tender Opening:


1.  The names of the bidders, and overall bid price(s) will be read out.



2.  Where the overall bid price(s) cannot be readily determined, no pricing will be released.


1.4.3
After Tender Opening:



1.
No further information will be released until after the contract is awarded.



2.
After award, only the name and bid price of the successful bidder will be made available.



3.
Information will be made available for a 90 day period only.



4.
Successful Awards will be posted on Web Site.

1.5
Communication During Tendering


1.5.1
All communications with Western Health with respect to this invitation to Tender must be directed in writing to the attention of:

Mr. Paul Wight

Regional Purchasing Manager

Western Health

P.O. Box 2005

1 Brookfield Avenue

Corner Brook, Newfoundland

A2H 6J7

Tel:  (709) 637-5511

Fax:  (709) 634-2649

Email:  paulwight@westernhealth.nl.ca

1.5.2
Western Health may, during the assessment period, request meetings with the Vendors to clarify points in the Tender.  No changes by the Vendor will be permitted after the Tender closing date.

1.5.3
Faxed Tender responses will be accepted with the condition that the original Tender documents are received at Western Health’s Materiels Management Department no later than Five working days following the Tender closing date.

1.5.4
All bids must be sent in a sealed envelope clearly marked with Tender Name and Number to:
Materiels Management Department, Western Health, Western Memorial Regional Hospital, Lower Level, P.O. Box 2005, Corner Brook, NL  A2H 6J7.

1.5.5 Bids submitted by electronic transmission (e-mail) will not be accepted.

1.5.6 Companies submitting fax Tenders are doing so at their own risk and the fax Tender must be at the public opening as specified in the Tender information.  This Authority will not be responsible for in-house courier services if companies submit quotations by fax machine.  The time stated on the fax Tender will become null and void since it is the responsibility of the company placing the Tender to have their Tender at the public opening, therefore, this Authority will not be responsible for any damages or liabilities.

1.5.7 In order to contribute to waste reduction and promote environmental protection, the Western Health will endeavour to acquire goods and services that support these principles, therefore, product(s) quoted should include:

· maximum level of post-consumer waste and/or recyclable content

· minimal packaging

· minimal environmental hazards

· maximum energy efficiency

· potential for recycling

· disposal costs

· must not reduce the quality of the product required or affect the intended use of the product

· must not significantly impact the acquisition cost

1.5.8 Are the quoted price(s) on this tender (where applicable) available to our employees?

Yes
      
No 
       N/A

Administratively the Western Health Authority will not be involved in ordering, servicing, warranty and payment; the employee(s) would deal directly with the company.


1.6
Tender Acceptance

1.6.1
Any acquisitions resultant from this invitation to Tender shall be subject to the Public Tendering Act.

1.6.2 The Tenders shall be opened in the Private Dining Room at The Western Memorial Regional Hospital on the scheduled date and time.

1.6.3 Any Tender may be accepted in whole or in part.  The lowest Tender may not necessarily be accepted and Western Health reserves the right to cancel the Tender call.  Western Health shall not be held responsible or liable for the payment of any costs that are incurred by the bidder in preparing a Tender in response to this invitation to Tender.

1.7
Warranty
1.7.1
The Vendor shall warrant that the product supplied to Western Health shall equal the published specifications.

1.7.2 Vendor shall indicate the warranty start date ________________.

1.7.3 Vendor shall indicate the individual who will be providing the service and the nearest service location.  

______________________

_____________________

2.0 Specifications

PART 1

GENERAL

2.1 SUMMARY
Section Includes:

General requirements for building Energy Monitoring and Control System

(EMCS) that is common to NMS EMCS Sections.

2.2 RELATED SECTIONS
· The contractor is to ensure that all work is co-ordinated among all specification sections, as well as between other Divisions, and that the tender price includes all related work. The referenced sections below are for guidance only and are not necessarily a complete list of related sections.

· Health and Safety Requirements (Contractor Safety Handbook)

· EMCS: Start-up, Verification and Commissioning

· EMCS: Training

· EMCS: Submittals and Review Process

· EMCS: Project Record Documents

· EMCS: Field Installation.

· EMCS: Warranty and Maintenance.

· EMCS: Local Area Network (LAN).

· EMCS: Operator Work Station (OWS).

· EMCS: Building Controllers

· EMCS: Field Control Devices.

· EMCS: Site Requirements, Applications and Systems Sequences of Operation.

2.3 REFERENCES
1.
International Society of Automation

1. 
ISA 5.1, Instrumentation Symbols and Identification

2. 
ISA 5.5, Graphic Symbols for Process Displays.

2. 
American National Standards Institute (ANSI)/ Institute of Electrical and Electronics Engineers (IEEE).

1. 
ANSI/IEEE 260.1, American National Standard Letter Symbols Units of

Measurement (SI Units, Customary Inch-Pound Units, and Certain Other Units).

3. 
American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.

(ASHRAE).

1. 
ASHRAE STD 135, BACNET - Data Communication Protocol for Building Automation and Control Network.

4. 
Canadian Standards Association (CSA International).

1. 
CAN/CSA-Z234.1, Canadian Metric Practice Guide.

5. 
Consumer Electronics Association (CEA).

1. 
CEA-709.1-B, Control Network Protocol Specification.

6. 
Department of Justice Canada (Jus).

1. 
Canadian Environmental Assessment Act (CEAA).

2. 
Canadian Environmental Protection Act (CEPA).

7. 
Health Canada/Workplace Hazardous Materials Information System (WHMIS).

1. 
Material Safety Data Sheets (MSDS).

8. 
Transport Canada (TC).

1. 
Transportation of Dangerous Goods Act (TDGA).

9. 
National Electrical Manufacturers Association (NEMA)

2.4 ACRONYMS, ABBREVIATIONS AND DEFINITIONS
1. 
Acronyms used in EMCS:

1. 
AEL - Average Effectiveness Level

2. 
AI - Analog Input

3.
AO - Analog Output

4.
BACnet - Building Automation and Control Network

5.
BC(s) - Building Controller(s)

6. 
BECC - Building Environmental Control Centre

7. 
CAB - Canadian Automated Building (CAB) Protocol

8.
CAD - Computer Aided Design

9.
CDL - Control Description Logic

10.
CDS - Control Design Schematic

11. 
COSV - Change of State or Value

12. 
CPU - Central Processing Unit

13. 
DI - Digital Input

14. 
DO - Digital Output

15. 
DP - Differential Pressure

16. 
ECU - Equipment Control Unit

17. 
EMCS - Energy Monitoring and Control System

18. 
HVAC - Heating, Ventilation, Air Conditioning

19. 
IDE - Interface Device Equipment

20. 
I/O - Input/Output

21. 
ISA - Industry Standard Architecture

22. 
LAN - Local Area Network

23. 
LCU - Local Control Unit

24. 
MCU - Master Control Unit

25. 
NC - Normally Closed

26. 
NO - Normally Open

27. 
OS - Operating System

28. 
O&M - Operation and Maintenance

29. 
OWS - Operator Work Station

30.
PC - Personal Computer

31. 
PCI - Peripheral Control Interface

32. 
PCMCIA - Personal Computer Micro-Card Interface Adapter

33. 
PID - Proportional, Integral and Derivative.

34. 
RAM - Random Access Memory

35. 
ROM - Read Only Memory

36. 
SP - Static Pressure

37. 
TCU - Terminal Control Unit

38. 
USB - Universal Serial Bus

39. 
UPS - Uninterruptible Power Supply

40. 
WAN- Wide Area Network

2.5 DEFINITIONS
1. 
Point: may be logical or physical.

1. 
Logical points: values calculated by system such as setpoints, totals, counts, derived corrections and may include, but not limited to result of and statements in CDL’s.

2. 
Physical points: inputs or outputs which have hardware wired to controllers which are measuring physical properties, or providing status conditions of contacts or relays which provide interaction which related equipment (stop, start) and value or damper actuators.

2. 
Point Name: composed of two parts, point identifier and point expansion

1. 
Point identifier: comprised of three descriptors, “area” descriptor, “system” descriptor and “point” descriptor, for which database to provide 25 character field for each point identifier. “System” is system that point is located on.

1.   Area descriptor: building or part of building where point is located.

2.   System descriptor: system that point is located on.

3.   Point descriptor: physical logical point description. For point identifier

      “area”, “system” and “point” will be shortforms or acronyms. Database

      must provide 25 character field for each point identifier.

2. 
Point expansion: comprised of three fields, one for each descriptor. Expanded form of shortform or acronym used in “area”, “system”, and “point” descriptors is placed into appropriate point expansion field. Database must provide 32 character field for each point expansion.

3. 
Bilingual systems to include additional point identifier expansion fields of equal capacity for each point name for second language.

1. 
System to support use of numbers and readable characters including 
blanks, periods or underscores to enhance user readability for each of the 
above strings.

3. 
Point Object Type: points fall into following object types:

1. 
AI (analog input)

2.
AO (analog output)

3. 
DI (digital input)

4. 
DO (digital output)

5. 
Pulse inputs

4. 
Symbols and engineering unit abbreviations utilized in displays: to ANSI/ISA S5.5.

1. 
Printouts: to ANSI/IEEE 260.1.

2. 
Refer also to Section 25 05 54 - EMCS: Identification.

2.6 SYSTEM DESCRIPTION
1. 
Refer to control schematics, sequences of operation and related Divisions of

specifications for system architecture.

2. 
Work covered by sections referred to above consists of fully operational EMCS,

including, but not limited to, following:

1. 
Building Controllers.

2. 
Control devices as listed in I/O point summaries and/or shown on the control

drawings.

3. 
OWS

4. 
Data communications equipment necessary to affect EMCS data transmission

system.

5. 
Field control devices.

6. 
Software/Hardware complete with full documentation.

7. 
Complete operating and maintenance manuals.

8. 
Training of personnel.

9. 
Acceptance tests, technical support during commissioning, full documentation.

10. 
Wiring interface co-ordination of equipment supplied by others.

11. 
Miscellaneous work as specified in these sections and as indicated.

3. 
Design Requirements:

1. 
Design and provide conduit and wiring linking elements of system, as necessary.

2. 
Supply sufficient programmable controllers of types to meet project

requirements. Quantity and points contents as reviewed prior to installation.

3. 
Locate controllers in electrical closets, data closets, mechanical rooms, as

reviewed by Owner’s Representative prior to installation.

4. 
Provide utility and emergency power to EMCS.

5. 
Metric references: in accordance with CAN/CSA Z234.1.

6. 
Provide output for all objects and variables in BACNet protocol for remote

access and monitoring resources by Owner’s remote central Johnson Controls

DDC System. Allow adequate time to assist Owner in incorporating data into their
system.  Furthermore, the building management system must integrate into Western Health’s ADX server in Western Memorial Regional Hospital.  Contractor to prove that control system can integrate into existing system before contractor is awarded the contract.

4. 
Language Operating Requirements:


1. 
Provide English interface to system through operator selectable access codes.

2. 
Use non-linguistic symbols for displays on graphic terminals wherever possible.

Other information to be in English.

3. 
Operating system executive: provide primary hardware-to-software interface

specified as part of hardware purchase with associated documentation to be in

English.

4. 
System manager software: include in English system definition point database,

additions, deletions or modifications, control loop statements, use of high level

programming languages, report generator utility and other OS utilities used for

maintaining optimal operating efficiency.

5. 
Include, in English:

1. 
Input and output commands and messages from operator-initiated functions and

field related changes and alarms as defined in CDL's or assigned limits (i.e.

commands relating to day-to-day operating functions and not related to system

modifications, additions, or logic re-definements).

2. 
Graphic "display" functions, point commands to turn systems on or off, manually

override automatic control of specified hardware points. To be in English at

specified OWS. Point name expansions in English.

3. 
Reporting function such as trend log, trend graphics, alarm report logs, energy

report logs, maintenance generated logs.

6. 
The network design to be a fully distributed network, with each primary system having

its own locally mounted dedicated controller. Any failure in the network shall not in any

way affect the control of these primary systems. Connecting hardware points from one

system to more than one controller is not acceptable. Any points associated with a

system are to be connected to one dedicated controller. Each dedicated controller to have

a locally mounted control and display device to allow the operator to view and adjust any

point on the controller.

7. 
All wiring associated with the EMCS communication network as well as all control

wiring and conduit associated with the EMCS at 50 volts or less. Wire and conduit above

50 volts by Electrical Division which will also be the responsibility of the contractor under this contract.

8. 
BACnet compliance: full compliance to the BACnet standard (ANSA/ASHRAE) 135,

BACnet – A Data communication Protocol for Building Automation and Control

Networks is mandatory. Down to the field device level, the EMCS system must meet

BACnet standards for system architecture and administration, and use open

communication protocols and user friendly programming and graphics. Install the EMCS

installed to communicate at the supervisory layer to the WAN using the BACnet TCP/IP

protocol implemented on Ethernet.

9. 
The EMCS system for this facility to be accessible by designated personnel via the WAN

for monitoring and programming purposes. The EMCS contractor to provide all the

required hardware, software, gateways, etc. needed to permit connection of the EMCS to

the WAN. This shall include all hardware, software, programming, start-up and

commissioning required. The contractor to supply and install all the required hardware

and software on the WAN file server to allow for this remote operation monitoring and

programming to take place. The contractor to supply and install all the required hardware

and software on the operator workstation(s) located in the Owner’s facilities management

department. In addition, a remote dial in access directly to the system shall be provided.

2.7
Contractor Safety Handbook
INTRODUCTION:

All contractors while on Western Health property must abide by the regulations of the Newfoundland and Labrador Occupational Health and Safety Act.   Any contractors or their employees, including sub-contractors, breaching the Act or Western Health safety regulations will be required to stop work.   Prior to commencement of any contracted work, contractors are required to complete and sign the Contractor’s Safety Handbook. 
DEFINITIONS:

CONTRACTORS

Any person or representative of a firm which is engaged by contract or purchase order to perform repairs and/or maintenance or capital works (i.e. repairs to plant, buildings and works or machine installations, new or modified buildings and works).

SITE REPRESENTATIVE

The individual identified by Western Health as its’ contact person for the contract.

PROJECT SPECIFIC INFORMATION

SITE REPRESENTATIVE:
_________________________ Date:_____________

CONTRACTOR:

_________________________ Date:_____________

SUB-CONTRACTORS: 
_________________________ Date:_____________





_________________________ Date:_____________





_________________________ Date:_____________





_________________________ Date:_____________

PROPERTY PROTECTION

Site Entry

Contractors must, under no circumstances, move outside the area allocated for the work at hand, unless approval is obtained from the Site Representative.  Only

the contractor, their designated employees and related Sub-Contractors and their employees are permitted on site.  Under no circumstances are contractors to bring other people onto site without prior approval from the Site Representative.

Note: That the term “personnel” used in this document refers to the Contractors and related Sub-Contractor employees for the work at hand. 

When on Facility premises:

· Only vehicles required to facilitate the work at hand should be at the work site.

· Contractor's employees are to park private vehicles in the Western Health general parking areas.
· Posted speed limits are to be observed while travelling on Facility property.

Identification

While on Western Health property the contractor and their employees shall be required to wear appropriate identification.  The Infrastructure Support Department shall be contacted regarding identification prior to the commencement of any work.  The site representative shall require a list of all personnel of the contractor on site.  Infrastructure Support will provide all contractors and their personnel with a contractor ID which must be returned to Infrastructure Support, at the completion of the project or when the personnel are no longer required for the work at hand.

Contractor's Tools and Equipment

Contractors must supply all tools and equipment while working on Facility property.

Contractors are to ensure that all tools and equipment comply with the appropriate CSA standard and OH&S legislation.

The Site Representative in charge will prohibit the use of equipment including hand tools, which are considered to be faulty or dangerous.

Water for use is available in most locations within the facility.  Use of water from these locations must have prior approval of the Site Representative.

Cartridges and Fasteners

Contractors shall ensure that any work with cartridges and fasteners shall conform to OH&S regulations and Western Health’s policy regarding cartridges and fasteners. 

Equipment and Material Deliveries

Contractors are to make all arrangements for delivery, off loading, storage of equipment and stocktaking, etc., prior to its arrival on site with the Site Representative. Storage shall be in those areas approved by the Site Representative.

UNIVERSAL EMERGENCY CODES

Western Health has implemented a Universal Emergency Code system which must be followed by all contractors working for Western Health.  Shown below are those relevant to contractors working within Western Health facilities.

Code Red (Fire)

A fire, or threat of fire (smoke, sparks etc.).

Code Grey (External Air Exclusion)

Noxious fumes or smoke outside the building or moving in the direction of the building. The response involves shutting down the mechanical systems for movement of air into and out of the building, as well as closing off windows and doorways (Button Down). The decision to “Shelter in Place” is usually based on inadequate time for a full evacuation.

Code Brown (Chemical Spill or Leak)

A toxic chemical spill or leak inside a facility of Western Health. The response involved would exceed that usually able to be contained by the staff working in that area. It may involve a partial or total evacuation of the building, and possibly a Hazardous Material (HAZMAT) response by an external agency (Fire Department).

Code Orange (External Disaster/Mass Casualty Incident)

An external disaster with the potential for a mass casualty response (multiple people injured including multiple fatalities) from acute care. This type of event involves scaling back of regular services, mobilizing extra staff, and redeploying existing staff. It may also involve rapid redistribution of in-patients throughout the region and to adjacent health regions.

Code Green (Evacuation)

An evacuation of the facility/building operated by Western Health. This can be partial, precautionary, or STAT based on the nature and imminence of the threat. This type of response will involve the location to evacuate to, the processes involved for orderly movement, and the transfer of critical processes to the evacuation site.

Code Black (Bomb Threat/Suspicious Package)

A bomb threat or bio-terrorism threat which involves a facility of Western Health. This response will involve notification of police and fire authorities early. Partial or complete evacuation of the facility may be prudent depending on the nature of the perceived threat.

Code Purple (Hostage Taking/Abduction)

A hostage taking or abduction occurring in a facility operated by Western Health. This is generally exclusive of children (Code Amber), and involves the hostage taker, with his/her hostage, in a stand off position within a facility operated by Western Health. Police are generally involved early in this type of response.

SAFE WORK PRACTICES

Asbestos Awareness

Traces of asbestos have been found throughout some of the Facilities operated by Western Health.  If the contracted work involves potential asbestos exposure then appropriate asbestos abatement procedures must be complied with to ensure that contracted personnel are not exposed to asbestos hazards.  The Site Representative must be consulted prior to any work commencing that involves potential asbestos exposure.  The site representative shall contact the Asbestos Abatement Coordinator to obtain Asbestos Abatement Permit #.

If a contractor needs to perform work outside of the scope of the tender document then the Site Representative must be notified so that it can be determined if there is a potential for asbestos exposure.  If there is potential for asbestos exposure then appropriate asbestos abatement procedures must be followed.

Dust Control

Work completed in Western Health facilities must be done in compliance with the standards established under Canadian Standards Association, reference number CSA Z317.13-03 - Infection Control during Construction or Renovation of Health Care Facilities: A Practical Reference Guide

Medical Gases

Any contractor performing work in walls or ceilings must be aware of the presence of medical gas piping in many of the facilities under Western Health jurisdiction and procedures must be implemented to ensure that all medical gas codes are met.  The Site Representative must be consulted before work proceeds in any area where medical gases are present.

Qualified Personnel

All contracted work must be undertaken by appropriately qualified personnel.  The contractor’s personnel shall hold any professional designations required to perform the contracted work.

Plant and Machinery

Locks and appropriate tags shall be used to isolate hazardous plant or machinery after contacting the Site Representative first to arrange appropriate isolation.

Isolation equipment and safety guards shall not be removed without special permission from the Site Representative.

Operating Equipment

Contracted employees shall not attempt to operate any equipment, machinery, switches, valves, etc, owned by the Facility without prior approval of the Site Representative.  Under no circumstances are contractors or their employees to operate or ride on elevated work platforms without prior approval of the Site Representative.

Any powered lifting equipment or vehicle supplied by contractors will be permitted on site only if the driver is licensed.

Electrical Equipment

Contracted employees shall not tamper with or remove any electrical wires / tagging or equipment, nor operate any electrical switch gear on the Facility premises without the permission of the Site Representative.

The contractor is to be conversant with the law in relation to the use of electrical hand tools and appliances as well as the Canadian Electrical Code, in particular Section 24 applicable to Health Care facilities.

Entry into any electrical or mechanical room is prohibited unless:

a) The person is certified to work on electrical equipment and

b) Permission is obtained from the Site Representative.

Welding and Cutting

Welding and cutting with the use of arcs, naked flames or grinders is prohibited in some areas. These methods are permissible in other areas, but only if the Site Representative has been notified and advised of any such work. Fire Detection systems shall be isolated as necessary before work starts.  The Site Representative in charge will prescribe precautions and refer the contractor to the Hot Work Policy (Appendix 1).

Faulty Equipment

Any Facility equipment being used by the contractor which is damaged must be reported to the Site Representative.

Combustible Substances

Contractor shall work with combustible substances in accordance with OH & S Regulations and Western Health’s Policy regarding combustible substances (Appendix 1).

WORK SITES

Appropriate barriers and signage must be erected when work is performed in occupied areas, particularly in patient care units and areas where the general public are present.

If protection around the work area is required, it should be in a form that complies with applicable Occupational Health and Safety Regulations and CSA Standards.

Equipment and work barriers must not be erected in such a way as to restrict access to patient rooms, lounges, nursing stations, examination rooms, offices, fire exit stairs and other occupied areas.

If patients have to be relocated the Site Representative must be notified.  The Site Representative will make the appropriate arrangements with nursing staff.

Appropriate warning notices must be erected.

No work may commence along access routes or operating areas without prior approval from the Site Representative once all necessary precautions have been put in place.

Equipment must not be thrown from elevated structures - use lifting gear to lower.

Work which will be noisy or creates excessive vibration within the facility must be first coordinated with the Site Representative. Work may be stopped at any time if this affects the ongoing hospital’s activities.

Ladders and Scaffolding

All scaffolding must be erected in accordance with OH&S requirements and CSA standards.

All ladders must be in good condition and must comply with CSA Standards and OH&S legislation.

Ladders must be of a type deemed appropriate for the type of work taking place.

Ladders are not to be used as a substitute for scaffolding.

Portable ladders, while in use, shall be secured in accordance with OH&S legislation.

Confined Space

When work is to be carried out in a confined space (as defined by the Canada Labour Code, Part II), the Site Representative must be informed prior to the commencement of work so that appropriate confined space entry procedures are implemented in accordance with Western Health’s Confined Space Entry Policy  (Appendix 1).

Roof Access

Access to the roof is only permitted after the Site Representative has been informed.  Fall protection procedures and equipment must be used as required by the applicable Occupational Health and Safety Regulations and in accordance with Western Health’s Fall Arrest Policy (Appendix 1).

Housekeeping

Contractors must maintain a clean and tidy work area at all times.

Corridors, exits, vestibules, stairs, aisles, walkways, roads, and other means of access paths must be kept clear of tools and material at all times.

When it is necessary to leave the site before completion, all materials, tools, rigging, boards and other debris must be carefully removed from the occupied work area unless in a designated construction zone.  There shall be no materials or equipment left overhead or on the roof unless these are secured in place.

Adequate barricades and warnings must be erected around all openings, excavations and obstructions.

On completion of the Project, at the end of each shift and/or while the work area is unattended, the site is to be left clean and tidy.

Reporting Injuries

All injuries must be reported as soon as possible to the Site Representative who will in turn conduct an investigation and report the finding immediately to the Regional Director of Employee Wellness/Health & Safety.
Personal Protective Equipment

Hard hats must be worn in areas where designated by the OH & S Regulations.  

Safety glasses must be worn whenever there is a risk of damage to eyes, i.e. grinding, chipping, etc.  Contractors are to supply their own employees with safety glasses.

Appropriate safety footwear must be worn at all times on site.

Hearing protection (i.e. ear muffs or plugs) is to be worn when noise hazards are created.  Contractors are to supply their personnel with such devices.

Respiratory protection must be worn whenever there are respiratory hazards present.  Before respiratory protection is worn appropriate training and fit-testing must be performed as per the applicable Occupational Health and Safety Regulations and CSA Standards.  Western Health reserves the right to delay any job as a result of an outbreak of an infectious disease (i.e. SARS) that requires the use of respiratory protection.

All Personal Protective Equipment must meet CSA, NIOSH or other accepted standard where applicable.

Smoking

Contractors and their employees shall comply with Western Health’s Smoke-Free Policy (see attached).

Intoxicating Liquor or Drugs

The contractor will not be permitted to enter the site with any intoxicating liquor or drugs or be under the influence of same.

Compressed Air

Contracted employees will not use compressed air for any purpose other than what it is provided for.  A stream of compressed air shall not be directed towards any person, or to clean down clothing.

Horseplay

Practical jokes and horseplay on the job can be dangerous and are prohibited.

Hazardous Goods

No material of a hazardous nature is to be brought on site until approval is obtained from the Site Representative.

All Material Safety Data Sheets (MSDS)/information relating to any such materials be located on site and be known to the user employees prior to beginning work.

Persons handling or transporting hazardous materials must be trained in WHMIS, TDG and/or other pertinent regulations and standards.

Notification of a Series Injury / Illness

Contractor shall report to the site representative any serious injury or noticeable occupational disease.

Directives:
The Site Representative shall be informed of any Directives received by the contractor from an OH & S Inspector.  The Site Representative shall copy the Directives to the Regional Director ~ Employee Wellness/Health & Safety.

Inspection:
All contractor work sites shall be inspected by Western Health Site Representative on a weekly basis.
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	TITLE:
	SMOKE - FREE PROPERTIES


PURPOSE

Western Health is committed to providing a smoke-free environment for its patients, clients, residents, employees, physicians, volunteers, students, visitors and the general public by:

· offering tobacco cessation counselling and referral,

· protecting all from tobacco smoke on Western Health property,

· supporting our employees in adopting healthy lifestyles, and

· providing leadership in tobacco reduction initiatives.

POLICY

Smoking is not permitted in or on all Western Health owned or operated premises and facilities including the interior, exterior grounds and parking lots. Smoke-free grounds will be clearly indicated by appropriate signage. For any lease agreements entered into on behalf of Western Health, Facilities staff must ensure that the building meets the Smoke Free Environment Act 2005 and must promote smoke free properties.

All clients, patients, residents, employees, physicians and visitors must comply with the smoke free properties policy unless they are located in an exempted area. Employees must not facilitate a client/patient/resident’s smoking.  For example, employees must not escort a client/patient/resident to the property perimeter so the client/patient/resident can smoke.

All clients, patients, residents, employees, physicians, volunteers and the general public have shared responsibility for supporting and complying with the Smoke-Free Properties policy.

In areas where security staff exists they must patrol entrances and grounds to ensure that all persons are in compliance with the policy. At sites where security services are not provided, management must enforce the policy.

Employees who do not comply with the policy are subject to disciplinary action as per collective agreements and the organization’s human resources policies. Employees who continue to violate this policy may be subject to discharge. Subject to operational requirements, employees may be permitted to attend Smoking Cessation Group classes on work time.

The smoke free properties policy applies to the following categories of Western Health owned and/or operated facilities/sites:

a) Hospitals

b) Health Centres

c) Community Clinics

d) Long Term Care Facilities (staff only)

e) Office buildings

f) Parking lots and vehicles parked on Western Health property.

g) All Western Health outbuildings, such as sheds, etc.

h) Accommodations (staff and physicians):

· Transient (< 3 months) accommodations 

· Accommodations physically attached to health facilities

· Multi unit accommodations

· Single unit accommodations:  Smoking is not permitted indoors but tenants are not required to go off the property. 
i) Vehicles owned, operated or leased by Western Health no matter where they are located.

Exemptions: 

a) Buildings not owned or operated by Western Health such as leased space, which may have multiple tenants, and the landlord cannot provide a smoke free property because of other lease requirements. 

b) Long Term Care facilities with respect to residents may be phased in dependent on regulations/legislation. 
c)
Patients on the Mental Health Unit at Western Memorial Regional Hospital.
PROCEDURE

A.   Clients/Patients/Residents:

Inpatients

1. Inpatient staff must advise all patients of the smoke free properties policy and their obligations under the policy on admission.  This discussion must be documented in the inpatient health record.

2. Inpatient staff must screen all patients for tobacco use upon admission. Tobacco use must be documented in the inpatient health record or physician’s progress notes.

3. Inpatient staff must provide a supportive environment to inpatients who smoke during their involuntary tobacco abstinence, including referral to smoking cessation programs.

4. Voluntary patients, who wish to leave the premises for any purpose, including smoking, do so at their own risk.

5. As appropriate, inpatient staff will refer patients for smoking cessation support in keeping with the Smoking Cessation Support: Community Action and Referral Effort (CARE) policy # 6 – 01 – 25.

Outpatients

1. Outpatient staff must advise all outpatients/clients of the smoke free properties policy and their obligations under the policy on registration and/or admission.  This discussion must be documented in the health record.

2. Outpatients, who wish to leave the premises for any purpose, including smoking, do so at their own risk.

3. As appropriate, outpatient staff will refer outpatients/clients for smoking cessation support in keeping with the Smoking Cessation Support: Community Action and Referral Effort (CARE) policy # 6 – 01 – 25.

Residents

1.  Long term care staff must advise all new applicants of the smoke free properties policy and their obligations upon admission to long term care.  

2.  Long term care staff must provide a supportive environment to residents   who smoke including provision of smoking cessation support in keeping with the Smoking Cessation Support: Community Action and Referral Effort (CARE) policy # 6 – 01 – 25.
3.  Residents who wish to smoke must smoke in a designated area, and do so at their own risk. Long term care staff must inform families and residents of the lack of supervision in the designated smoking area. 

Clients

1. Community staff must post the smoke free properties signage in all waiting areas to advise clients of the smoke free properties policy and their obligations under the policy.

2. Clients, who wish to leave the premises for any purpose, including smoking, do so at their own risk.

3. As appropriate, community staff will refer clients for smoking cessation support in keeping with the Smoking Cessation Support: Community Action and Referral Effort (CARE) policy # 6 – 01 – 25.

4. For staff who work in clients’ homes, please refer to Smoke Free Environment For Home Based Service Provider Policy # 6 – 01 – 21.

B.   Employees and Physicians

Smoking Cessation Support

As appropriate, a workplace smoking cessation program may be offered to employees and physicians.  The program includes self-help materials and referral to the Smokers Help Line in keeping with the Smoking Cessation Support: Community Action and Referral Effort (CARE) policy # 6 – 01 – 25. 

C. Compliments and Complaints

1. All staff must document compliments and complaints with respect to this policy and its implementation, from clients, patients, residents and other members of the public through the existing complaints process.

2. Supervisors must document all compliments and complaints with respect to this policy from employees through the existing complaints process.

LEGISLATIVE CONTEXT

Smoke Free Environment Act 2005

KEYWORDS 

Smoke Free Properties, Smoking Cessation Support, Community Action and Referral Effort (CARE)
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2.8 SUBMITTALS
1.
Make submittals in accordance with EMCS: Submittals and Review Process.

2. 
Submit for review:

1. 
Equipment list and systems manufacturers within 10 days after award of contract.

3. 
Quality Control:

1. 
Provide equipment and material from manufacturer's regular production, CSA certified, manufactured to standard quoted plus additional specified requirements.

2. 
Where CSA certified equipment is not available submit such equipment to

inspection authorities for special inspection and approval before delivery to site.

3.
Submit proof of compliance to specified standards with shop drawings and product data in accordance with Section 25 05 02 – EMCS: Submittals and Review Process. Label or listing of specified organization is acceptable evidence.

4. 
In lieu of such evidence, submit certificate from testing organization, approved by third party Engineer registered in Canada, certifying that item was tested in accordance with their test methods and that item conforms to their standard/code.

5. 
For materials whose compliance with organizational standards/codes/

specifications is not regulated by organization using its own listing or label as proof of compliance, furnish certificate stating that material complies with applicable referenced standard or specification.

6. 
Permits and fees: in accordance with general conditions of contract.

7. 
Existing devices intended for re-use: submit test report.

2.9 QUALITY ASSURANCE
1. 
Have local office for at least 5 years staffed by factory trained personnel capable of

installing and providing instruction, routine maintenance and emergency service on

systems.

2. 
Provide record of successful previous installations submitting tender showing experience with similar installations utilizing computer-based systems.

3. 
Have access to local supplies of essential parts and provide 7 year guarantee of

availability of spare parts after obsolescence.

4. 
Ensure factory qualified supervisory personnel continuously direct and monitor 

work and attend site meetings.

5. 
Health and Safety:

1. 
Do construction occupational health and safety in accordance with Health and Safety Requirements.

6. 
Be able to provide factory trained personnel on site within 24 hours notice or provide instructions on maintenance and emergency service on system.

7. 
BACnet devices to bear BACnet testing laboratories BTL mark and listed on BACnet manufacturers association web site.

2.10 
DELIVERY, STORAGE AND HANDLING
1. 
Material Delivery Schedule: provide Owner’s Representative with “Materials Delivery Schedule” within 2 weeks after award of contract.

2. 
Waste Management and Disposal:

1. 
Separate waste materials for reuse and recycling 

2. 
Remove from site and dispose of packaging materials at appropriate recycling facilities.

3. 
Collect and separate for disposal paper, plastic, polystyrene and corrugated

cardboard packaging material in appropriate on-site bins for recycling in

accordance with Waste Management Plan.

4. 
Separate for reuse and recycling and place in designated containers Steel, Metal, Plastic waste in accordance with Waste Management Plan.

5. 
Place materials defined as hazardous or toxic in designated containers.

6. 
Handle and dispose of hazardous materials in accordance with CEPA, TDGA, Regional, Municipal, and Provincial regulations.

7. 
Label location of salvaged material's storage areas and provide barriers and security devices.

8. 
Ensure emptied containers are sealed and stored safely.

9. 
Divert unused metal materials from landfill to metal recycling facility as


approved by Departmental Representative Owner’s Representative.

10. 
Fold up metal and plastic banding, flatten and place in designated area for

Recycling

PART 2
PRODUCTS
2.11
ACCEPTABLE SYSTEMS

1. 
Proposed system to have communication capability utilizing BACnet Protocol.

2. 
Panel to be NEMA rated to suit environmental requirements.

3. 
Panels to have hinged doors equipped with standard keyed-alike cabinet locks, keyed to same key.

4. 
Wiring within panels to be contained within properly sized rigid PVC slotted wall wire duct. All wiring within the wire duct to be concealed with a non-slip cover.

5. 
Terminations for the connection of power wiring, communication wiring and field mounted devices to be at properly identified terminal blocks mounted within the control panel.

6. 
All control panels to be provided with an internally mounted 120 volt duplex power receptacle.

7. 
All control panels to be identified with permanently mounted Lamecoid tags to identify the control panel and the systems served by the control panel. Submit schedule of labels with shop drawing submission.

8. 
Provide low voltage transformers in panels or elsewhere as required.

9. 
Provide adaptors between metric and imperial components.

PART 3
EXECUTION

2.12 
MANUFACTURER'S RECOMMENDATIONS

1. 
Installation to be to manufacturer's recommendations. Provide printed copies of recommendations with shop drawings or product data.

2.13 
PAINTING

1. 
Painting to be in accordance with NEMA, supplemented as follows:

2. 
Clean and touch up marred or scratched surfaces of factory finished equipment to match original finish.

3. 
Restore to new condition, finished surfaces which have been damaged too extensively to be primed and touched up to make good. 

4. 
Clean and prime exposed hangers, racks, fastenings, and other support components.

5. 
Paint all unfinished equipment installed indoors to NEMA

2.14
DISPOSAL OF EQUIPMENT (OLD)

1.
Contractor shall be responsible to remove and dispose existing controls system that cannot be salvaged in conjunction with the new controls system; including all controls, electrical and mechanical associated components.

PART 4
EMCS:  START UP, VERIFICATION AND COMMISSIONING
2.15
Section Includes
1. 
Methods and procedures for start-up, verification and commissioning, for

building Energy Monitoring and Control System (EMCS) and includes:

1. 
Start-up testing and verification of systems

2. 
Check-out demonstration or proper operation of components.

3. 
On-site operational tests

2.16
 RELATED SECTIONS

1. 
The contractor is to ensure that all related work is co-ordinated among all

specification sections, as well as between all Divisions, and that the tender price

includes all related work. 

2.17 DEFINITIONS

1. 
For additional acronyms and definitions refer to EMCS: General Requirements.

2. 
AEL (Average Effectiveness Level): ratio between total test period less any system

downtime accumulated within that period and test period.

3. 
Downtime: results whenever EMCS is unable to fulfill required functions due to

malfunction of equipment defined under responsibility of EMCS contractor. Downtime is measured by duration, in time, between time that Contractor is notified of failure and time system is restored to proper operating condition. Downtime not to include following:

1. 
Outage of main power supply in excess of back-up power sources, provided that:

1. Automatic initiation of back-up was accomplished.

2. Automatic shut-down and re-start of components was as specified.

2. 
Failure of communications link, provided that:

1. Controller automatically and correctly operated in stand-alone mode.

2. Failure was not due to failure of any specified EMCS equipment.

3. 
Functional failure resulting from individual sensor inputs or output devices, provided that:

1. System recorded said fault.
2. Equipment defaulted to fail-safe mode.

3. AEL of total of all input sensors and output devices is at least 99 %

    during test period.

2.18
DESIGN REQUIREMENTS

1. 
Confirm with Owner’s Representative that Design Criteria and Design Intents are still

applicable.

2. 
Commissioning personnel to be fully aware of and qualified to interpret Design Criteria

and Design Intents.

2.19
SUBMITTALS
1. 
Submittals in accordance with Submittal Procedures.

2. 
Final Report: submit report to Owner’s Representative.

1. Include measurements, final settings and certified test results.

2. Bear signature of commissioning technician and supervisor

3. Report format to be approved by Owner’s Representative before commissioning is 

    started.

4. Revise "as-built" documentation, commissioning reports to reflect changes,

    adjustments and modifications to EMCS as set during commissioning and submit

    to Owner’s Representative in accordance with Closeout Submittals.

5. Recommend additional changes and/or modifications deemed advisable in order

    to improve performance, environmental conditions or energy consumption.

2.20
CLOSEOUT SUBMITTALS

1. 
Provide documentation, O&M Manuals, and training materials of O&M personnel for

review by Owner’s Representative before interim acceptance in accordance with Closeout Submittals and EMCS: Project Record Documents.

2.21
COMMISSIONING

1. 
Do commissioning in accordance with General Commissioning (Cx) Requirements.

2. 
Carry out commissioning under direction of Owner’s Representative and in presence of

Owner’s Representative and Commissioning Co-ordinator.

3. 
Inform, and obtain approval from, Owner’s Representative in writing at least 14 days

prior to commissioning or each test. Indicate:

1. Location and part of system to be tested or commissioned.

2. Testing/commissioning procedures, anticipated results.

3. Names of testing/commissioning personnel.

4. 
Correct deficiencies, re-test in presence of Owner’s Representative until satisfactory

performance is obtained.

5. 
Acceptance of tests will not relieve Contractor from responsibility for ensuring that

complete systems meet every requirement of Contract.

6.
Load system with project software. Install software for access to EMCS via high speed internet Owner’s designated site for use during commissioning and for their use afterwards. Use web browser software, compatible with Windows via Internet Explorer (latest edition).

7. 
Perform tests as required.

2.22
COMPLETION OF COMMISSIONING

1.
Commissioning to be considered as satisfactorily completed when objectives of

commissioning have been achieved and reviewed by Owner’s Representative and

Commissioning Co-ordinator.

2.23
ISSUANCE OF FINAL CERTIFICATE OF COMPLETION

1. 
Final Certificate of Completion will not be issued until receipt of written approval

indicating successful completion of specified commissioning activities including receipt

of commissioning documentation.

PART 5 
PRODUCTS
2.24
EQUIPMENT

1. 
Provide sufficient instrumentation to verify and commission the installed system. Provide

two-way radios.

2. 
Instrumentation accuracy tolerances: higher order of magnitude than equipment or system being tested.

3. 
Independent testing laboratory to certify test equipment as accurate to within approved

tolerances no more than 2 months prior to tests.

4. 
Locations to be approved, readily accessible and readable.

5. 
Application: to conform to normal industry standards.

PART 6
 EXECUTION
2.25
PROCEDURES

1. 
Test each system independently and then in unison with other related systems.

2. 
Commission each system using procedures prescribed by the Commissioning Coordinator and/or Owner’s Representative.

3. 
Commission integrated systems using procedures prescribed by Commissioning Coordinator and/or Owner’s Representative.

4. 
Debug system software.

5. 
Optimize operation and performance of systems by fine-tuning PID values and modifying

CDLs as required.

6. 
Test full scale emergency evacuation and life safety procedures including operation and

integrity of smoke management systems under normal and emergency power conditions

as applicable.

PART 7

2.26
FIELD QUALITY CONTROL

1. 
Pre-Installation Testing
1.
General: consists of field tests of equipment just prior to installation.

2.
Testing may be on site or at Contractor's premises as approved by Owner’s Representative.

3.   Configure major components to be tested in same architecture as designed system.   Include all required network and control components.

4.
Equip each Building Controller with sensor and controlled device of each type (AI, AO, DI, DO).

5.
Additional instruments to include:

1. DP transmitters.

2. VAV supply duct SP transmitters.

3. DP switches used for dirty filter indication and fan status.

6.
In addition to test equipment, provide inclined manometer, digital micromanometer,

milli-amp meter, source of air pressure infinitely adjustable between 0 and 500 Pa, to        hold steady at any setting and with direct output to milli-amp meter at source.

7.
After setting, test zero and span in 10 % increments through entire range while


both increasing and decreasing pressure.

8.   Owner’s Representative to mark instruments tracking within 0.5 % in both directions as 
“approved for installation".

9.
Transmitters above 0.5 % error will be rejected.

10.
DP switches to open and close within 2% of setpoint.

2. 
Completion Testing
1.
General: test after installation of each part of system and after completion of   


mechanical and electrical hook-ups, to verify correct installation and functioning.

2. 
Include following activities:


1.
Test and calibrate field hardware including stand-alone capability of each

controller.

2.
Verify each A-to-D convertor.

3.
Test and calibrate each AI using calibrated digital instruments.

4.
Test each DI to ensure proper settings and switching contacts.

5.
Test each DO to ensure proper operation and lag time.

6.
Test each AO to ensure proper operation of controlled devices. Verify

       tight closure and signals.

7.
Test operating software.

8.
Test application software and provide samples of logs and commands.

9.   Verify each CDL including energy optimization programs.

10. Debug software.

11. Blow out flow measuring and static pressure stations with high pressure

      air at 700 kPa.

12. Provide point verification list in table format including point identifier,


point identifier expansion, point type and address, low and high limits and   
Engineering units. This document will be used in final startup testing.

3. 
Final Startup Testing: Upon satisfactory completion of tests, perform point-bypoint test of entire system under direction of Owner’s Representative and Commissioning 

Co-ordinator and provide:

1.
2 technical personnel capable of re-calibrating field hardware and


modifying software.

2. 
Detailed daily schedule showing items to be tested and personnel available.

3.   Owner’s Representative's acceptance signature to be on executive and


applications programs.

4.
Commissioning to commence during final startup testing.

5. 
O&M personnel to assist in commissioning procedures as part of training.

6.   Commissioning to be supervised by qualified supervisory personnel and


Owner’s Representative.

7.   Commission systems considered as life safety systems before affected


parts of the facility are occupied.

8.   Operate systems as long as necessary to commission entire project.

9.   Monitor progress and keep detailed records of activities and results.

4. 
Final Operational Testing: to demonstrate that EMCS functions in accordance


with contract requirements.


1.
Prior to beginning of 30 day test demonstrate that operating parameters (setpoints, 

alarm limits, operating control software, sequences of operation, trends, graphics 

and CDL's) have been implemented to ensure proper operation and operator 


notification in event of off-normal operation.


1. 
Repetitive alarm conditions to be resolved to minimize reporting 
of 



nuisance conditions.


2.
Test to last at least 30 consecutive 24 hour days.


3. 
Tests to include:

1. 
Demonstration of correct operation of monitored and controlled points.



2. 
Operation and capabilities of sequences, reports, special control 



    
algorithms, diagnostics, software.


2.
System will be accepted when:


1. 
EMCS equipment operates to meet overall performance requirements.

Downtime as defined in this Section must not exceed allowable time calculated for this site.


2. 
Requirements of Contract have been met.


3.
In event of failure to attain specified AEL during test period, extend test period on 

day-to-day basis until specified AEL is attained for test period.


4. 
Correct defects when they occur and before resuming tests.

5. 
Commissioning Co-ordinator and/or Owner’s Representative to verify reported results.

2.27
ADJUSTING

1. 
Final adjusting: upon completion of commissioning as reviewed by Owner’s


Representative set and lock devices in final position and permanently mark settings.

2.28
DEMONSTRATION

1. 
Demonstrate to Commissioning Manager and/or Owner’s Representative operation of

systems including sequence of operations in regular and emergency modes, under normal
and emergency conditions, start-up, shut-down interlocks and lock-outs in accordance with General Commissioning Requirements.

PART 8
 GENERAL
2.29
SUMMARY

1. 
Section Includes.

1.   Requirements and procedures for training program, instructors and training


      materials, for building Energy Monitoring and Control System (EMCS) Work.

2.30
RELATED SECTIONS


EMCS: General Requirements.

2.31
DEFINITIONS

1. 
CDL - Control Description Logic.

2. 
For additional acronyms and definitions refer to EMCS: General 
Requirements

2.32
SUBMITTALS

1. 
Submittals in accordance with Submittal Procedures and supplemented and modified by 
requirements of this Section.

2. 
Submit training proposal complete with hour-by-hour schedule including brief overview of 
content of each segment to Owner’s Representative 30 days prior to anticipated date of


beginning of training.


1. 
List name of trainer, and type of visual and audio aids to be used.


2. 
Show co-ordinated interface with other EMCS mechanical and electrical training  


programs.

3. 
Submit reports within one week after completion of Phase 1 and Phase 2 training


program that training has been satisfactorily completed.

2.33
QUALITY ASSURANCE

1. 
Provide competent instructors thoroughly familiar with aspects of EMCS installed in 
facility.

2. 
Owner’s Representative reserves right to approve instructors.

2.34       INSTRUCTIONS

1. 
Provide instruction to designated personnel in adjustment, operation, maintenance and


pertinent safety requirements of EMCS installed.

2. 
Training to be project-specific.

2.35
TIME FOR INSTRUCTION

1. 
Number of days of instruction to be as specified in this section (1 day = 7 hours including


two 15 minute breaks and excluding lunch time).

2.36
TRAINING MATERIALS

1. 
Provide equipment, visual and audio aids, and materials for classroom training.

2. 
Supply manual for each trainee, describing in detail data included in each training


program.


1. Review contents of manual in detail to explain aspects of operation and


     maintenance (O&M).

2.37       TRAINING PROGRAM

1. 
To be in 2 phases over 6 month period.

2. 
Phase 1: 2 day program to begin before 30 day test period at time mutually agreeable to


Contractor, Owner’s Representative and Commissioning Co-ordinator.


1.

Train O&M personnel in functional operations and procedures to be employed




for system operation.


2. 
Supplement with on-the-job training during 30 day test period.


3.
Include overview of system architecture, communications, operation of computer



and peripherals, report generation.


4. 
Include detailed training on operator interface functions for control of mechanical



systems, CDL's for each system, and elementary preventive maintenance.


5. 
Introduction to Direct Digital Controls and BACnet protocol.


6. 
Identification of Control Components.


7. 
Review of DDC Network Diagram for building.


8. 
Review of shop drawings for building.


9. 
Detailed discussion of sequences of operation


10. 
Walk through of mechanical systems.

3.
Phase 2: 5 day program to begin 8 weeks after acceptance for operators, equipment


maintenance personnel and programmers.


1. 
Provide multiple instructors on pre-arranged schedule. Include at least



1. 
Operator training: provide operating personnel, maintenance personnel




and programmers with condensed version of Phase 1 training.



2. 
Equipment maintenance training: provide personnel with 2 days training




within a 5 day period in maintenance of EMCS components,




maintenance and calibration of sensors and controls.

3. 
Programmers: provide personnel with 2 days training within a 5 day period in following subjects in approximate percentages of total course shown:

1.   Software and architecture: 10%




2.   Application programs: 15%




3.   Controller programming: 50%




4.   Trouble shooting and debugging:10%




5.   Colour graphic generation: 15%




6.   Display and interpret summaries




7.   Command points




8.   Modify points and point groups




9.   Define trend logs




10. Schedule and print reports

2.38
ADDITIONAL TRAINING

1. 
List courses offered by name, duration and approximate cost per person per week. Note


courses recommended for training supervisory personnel.

2.39
MONITORING OF TRAINING

1. 
Engineer/ Architect to monitor training program and may modify schedule and content.

PART 9
GENERAL
2.40
SUMMARY

1. 
Section Includes.

1. 
Methods and procedures for shop drawings submittals, preliminary and detailed



review process include review meetings for building Energy Monitoring and



Control System (EMCS).

2.41 
RELATED SECTIONS

1. 
The contractor is to ensure that all related work is co-ordinated among all specification sections as well as between all Divisions, and that the tender price includes all related work. The referenced sections below are for guidance only and are not necessarily a complete list of related sections.


1. 
EMCS: Start-up, Verification and Commissioning.


2. 
EMCS: General Requirements.

2.42 
DEFINITIONS

1. 
Acronyms and definitions: refer to EMCS: General Requirements.

2.43
DESIGN REQUIREMENTS

1. 
Preliminary Design Review: to contain following contractor and systems information.


1. 
Location of local office.


2. 
Description and location of installing and servicing technical staff.

3. 
Location and qualifications of programming design and programming support staff.


4. 
List of spare parts.


5. 
Location of spare parts stock.


6. 
Names of sub-contractors and site-specific key personnel.


7. 
Sketch of site-specific system architecture.

8. 
Specification sheets for each item including memory provided, programming language, speed, type of data transmission.


9. 
Descriptive brochures.


10. 
Sample CDL and graphics (systems schematics).


11. 
Response time for each type of command and report.


12. 
Item-by-item statement of compliance.


13. 
Proof of demonstrated ability of system to communicate utilizing BACnet 


protocol.

2.44
SUBMITTALS

1. 
Submittals in accordance with Submittal Procedures and coordinate with requirements in 
this Section.

2. 
Submit preliminary design document within 30 working days after contract award for


review by Owner’s Representative.

3. 
Shop Drawings to consist of 3 hard copies and 1 soft copy of design documents, shop


drawings, product data and software.

4. 
Hard copy to be completely indexed and coordinated package to assure compliance with

contract requirements and arranged in same sequence as specification and cross-referenced to specification section and paragraph number.

5. 
Soft copy to be in AutoCAD - latest version and Microsoft Word latest version format, or


PDF structured using menu format for easy loading and retrieval on OWS.

6. 
Submittals shall consist of:


1. 
Data sheets of all products.


2. 
Wiring and piping interconnection diagrams including panel and device power, 


and sources.


3. 
List of materials of all proposed devices and equipment.


4. 
Software documentation:


5. 
Sequence of operation, in text form.


6.
Application programs.


7. 
Point Schedules


8. 
Controls schematics and system diagrams.


9. 
Project installation schedule.


10.
 Names of subtrades working for EMCS contractor.


11. 
Mounting support details for components installed in airflow, waterflow and



steam systems.

7. 
Submit shop drawings in a package which contains the various schedules and drawings


which completely describe the control system installed. 

8. 
Network drawing showing the network connection of all network control units, 
programmable control units, terminal control units and operator workstations to indicate


the location of each of these elements.

9. 
Schematic control diagram for each system being controlled. Where there are typical

systems a drawing to be provided for each system. This drawing to be on a AB size sheet (11 x 17) and shall include a title block which includes as a minimum the drawing title, drawing number, project title, contractor’s name, contractor’s address, contractor’s phone and fax numbers, contractor’s project number and a section to provide a record for revision information.

10. 
The schematic control diagram to include a bill of materials which provides a list of all


part numbers and descriptions for the control components on the drawing list to include


field equipment as well as panel mounted components.

11. 
The schematic control diagram to include a complete wiring diagram for all electrical


connections, including motor starters, heating coils, coiling coils etc.

12. 
The schematic control diagram to include a layout of the control panels for each system.


This layout to show the mounting of all panel equipment, including transformers, power

supplies, controllers, transducers, sensors, relays, contactors and any other panel mounted equipment.

13. 
The contractor to include with the shop drawing submittal drawings, showing all wiring

details for the connections of sensors, transducers, relays and contactors these details to show terminal numbers and be referenced to the appropriate schedules and drawings.

14.
The contractor to supply with the shop drawing package a complete point schedule to


show every point connected to the system. This schedule to be in tabular format and


provide the point identification, point type, wire tag, termination details reference,


referenced drawings, device mounting location and device code numbers.

15. 
The point schedule to provide at a minimum the following information on the software


attributes of the point:


1.  
Tag name – ex. EPT-1


2. 
Point type – ex. AO-3


3. 
System name – ex. A/C-1


4. 
Object name – H-VLV.


5. 
Expanded ID- Heating control valve


6.
Units of measurement - %

16. 
The point schedule to provide at a minimum the following information on the digital


controller to which the point is connected:


1. 
Controller type – ex. Unitary controller


2. 
Controller address ex. 256


3. 
Cable destination – the termination at the controller, ex. AO-1


4. 
Terminal numbers – the termination at the controller

17. 
The point schedule to provide at minimum the following information on the control


panel:


1. 
Panel identification


2. 
Panel location


3. 
Reference drawing

18. 
The point schedule to provide at a minimum the following information on any intermediate device which may be associated with the point:


1. 
Type of wiring or tubing used


2. 
Device part number


3. 
Location of the device


4. 
Reference details

19. 
The point schedule to provide at a minimum the following information on any field


device which may be associated with the point:


1. 
Type of wiring or tubing used


2.
Device part number


3. 
Location of the devices


4. 
Reference details

20. 
The contractor to supply with the shop drawing package a complete room schedule, to


show the equipment associated with the room controls. Schedule to be in tabular format


and provide the room number and location, terminal unit number, part numbers for the


terminal unit controller, sensors and actuators. Included on this schedule terminal unit


type, size, minimum flow and maximum flow.

21. 
Sequence of operation for each system controlled. Sequence to be in complete


conformance with the sequence of operations included with this specification. Any


changes require the approval of the Owner’s Representative in writing. Sequence to


include all modes of operation including fail safe, emergency and fire modes.

22. 
Valve schedule including design flow, CV, size, type, actuator, pressure drop and


maximum shut off pressure differential for each control valve.

23. 
Damper schedule including design air flow, size, type actuator and torque requirements


for each control damper.

24. 
Provide one permanent, not fading, as built copy of each control drawing, enclosed by an aluminum frame with glass cover, or sealed by plastic laminate in rigid metal bound


frame. To be installed at each respective control panel location.

25. 
Catalogue cut sheets of all equipment used. This includes, but is not limited to DDC


panels, peripherals, sensors, actuators, dampers, control air system components, etc.

26. 
Range and scale information for all transmitters and sensors. This sheet to clearly


indicate one device and any applicable options. Where more than one device to be used


is on a single sheet, submit two sheets, individually marked.

27. 
Hardware data sheets for all operator workstations, local access panels, and portable


operator terminals.

28. 
Software manuals for all applications programs to be provided as a part of the operator


workstations, portable operator terminals, programming devices, and so forth.

2.45
PRELIMINARY SHOP DRAWING REVIEW

1. 
Submit preliminary shop drawings within 30 working days of award of contract and


include following:


1. 
Specification sheets for each item. To include manufacturer's descriptive



literature, manufacturer's installation recommendations, specifications, drawings,



diagrams, performance and characteristic curves, catalogue cuts, manufacturer's



name, trade name, catalogue or model number, nameplate data, size, layout,



dimensions, capacity, other data to establish compliance.

2. 
Detailed system architecture showing all points associated with each controller



including, signal levels, pressures where new EMCS ties into existing control



equipment.

3. Spare point capacity of each controller by number and type.

4. 
Controller locations.

5. 
Auxiliary control cabinet locations.


6. 
Single line diagrams showing cable routings, conduit sizes, spare conduit



capacity between control centre, field controllers and systems being controlled.

7. 
Valves: complete schedule listing including following information: designation,



service, manufacturer, model, point ID, design flow rate, design pressure drop, 


required Cv, Valve size, actual Cv, spring range, pilot range, required torque,



actual torque and close off pressure (required and actual).

8. 
Dampers: sketches showing module assembly, interconnecting hardware,



operator locations, operator spring range, pilot range, required torque, actual



torque.

9. 
Flow measuring stations: complete schedule listing designation, service, point



ID, manufacturer, model, size, velocity at design flow rate, manufacturer, model



and range of velocity transmitter.

10. 
Compressor schematic and sizing data.

2.46
DETAIL SHOP DRAWING REVIEW

1. 
Submit detailed shop drawings within 60 working days after award of contract and before


start of installation and include following:


1. 
Corrected and updated versions (hard copy only) of submissions made during



preliminary review.

2. 
Wiring diagrams.

3. 
Piping diagrams and hook-ups.

4.
Interface wiring diagrams showing termination connections and signal levels for



equipment to be supplied by others.

5. 
Shop drawings for each input/output point, sensors, transmitters, showing



information associated with each particular point including:

1. 
Sensing element type and location.



2. 
Transmitter type and range.



3. 
Associated field wiring schematics, schedules and terminations.



4. 
Pneumatic schematics and schedules.



5. 
Complete Point Name Lists.



6. 
Setpoints, curves or graphs and alarm limits (high and low, 3 types




critical, cautionary and maintenance), signal range.



7. 
Software and programming details associated with each point.



8. 
Manufacturer’s recommended installation instructions and procedures.



9. 
Input and output signal levels or pressures where new systems ties into




existing control equipment.

6. 
Control schematics, narrative description, CDL’s fully showing and describing



automatic and manual procedure required to achieve proper operation of project,



including under complete failure of EMCS.

7. 
Graphic system schematic displays of air and water systems with point identifiers



and textual description of system, and typical floor plans as specified.

8. 
Complete system CDL’s including companion English language explanations on



same sheet but with different font and italics. CDL’s to contain specified energy



optimization programs.

9. 
Listing of and example of specified reports.

10. 
Listing of time of day schedules.

11.
Mark up to-scale construction drawing to detail control room showing location of



equipment and operator work space.


12. 
Type and size of memory with statement of spare memory capacity.

13. 
Full description of software programs provided.

14. 
Sample of “Operating Instructions Manual” to be used for training purposes.

15.
Outline of proposed start-up and verification procedures. Refer to EMCS: Start-up, Verification and Commissioning.

2.47
QUALITY ASSURANCE

1. 
Preliminary Design Review Meeting: Convene meeting within 45 working days of award


of contract to:


1. 
Undertake functional review of preliminary design documents, resolve 



inconsistencies.

2. 
Resolve conflicts between contract document requirements and actual items (e.g. points list inconsistencies).


3.
Review interface requirements of materials supplied by others.


4.
Review "Sequence of Operations".

2. 
Contractor's factory trained programmer to attend meeting.

3. 
Owner’s Representative retains right to revise sequence or subsequent CDL prior to


software finalization without cost to Owner.
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2.48 
SUMMARY

1. 
Section Includes:

1.
Requirements and procedures for final control diagrams and operation and maintenance (O&M) manual, for building Energy Monitoring and Control System (EMCS) Work.

2.49 
RELATED SECTIONS

1. 
Closeout Submittals.

2. 
EMCS: Start-up, Verification and Commissioning.

3. 
EMCS: General Requirements.

4. 
EMCS: Submittals and Review Process.

2.50
DEFINITIONS

1. 
BECC - Building Environmental Control Centre.

2. 
OWS - Operator Work Station.

3.
 For additional acronyms and definitions refer to EMCS: General Requirements

2.51
SUBMITTALS

1. 
Submittals in accordance with Closeout Procedures, supplemented and modified by requirements of this Section.

2. 
Submit Record Documents, As-built drawings, Operation and Maintenance Manual to

Owner’s Representative in English.

3.
Provide soft copies and hard copies in hard-back, 50 mm 3 ring, D-ring binders.

1. 
Binders to be 2/3 maximum full.

2.
Provide index to full volume in each binder.

3. 
Identify contents of each manual on cover and spine.

4. 
Provide Table of Contents in each manual.

5. 
Assemble each manual to conform to Table of Contents with tab sheets placed

before instructions covering subject.

2.52
AS-BUILTS

1. 
Provide 1 copy of detailed shop drawings generated in EMCS: Submittals and Review Process and include:

1. 
Changes to contract documents as well as addenda and contract extras.

2. 
Changes to interface wiring.

3. 
Routing of conduit, wiring and control air lines associated with EMCS

installation.

4. 
Locations of obscure devices to be indicated on drawings.

5. 
Listing of alarm messages.

6. 
Panel/circuit breaker number for sources of normal/emergency power.

7. 
Names, addresses, telephone numbers of each sub-contractor having installed

equipment, local representative for each item of equipment, each system.

8. 
Test procedures and reports: provide records of start-up procedures, test

procedures, checkout tests and final commissioning reports as specified in

EMCS: Start-up, Verification and Commissioning.

9. 
Basic system design and full documentation on system configuration.

2. 
Submit for final review by Owner’s Representative.

3. 
Provide before acceptance 4 hard and 1 soft copy incorporating changes made during

final review.

2.53
O&M MANUALS

1. 
Custom design O&M Manuals (both hard and soft copy) to contain material pertinent to

this project only, and to provide full and complete coverage of subjects referred to in this

Section.

2. 
Provide 2 complete sets of hard and soft copies prior to system or equipment tests.

3. 
Include complete coverage in concise language, readily understood by operating personnel using common terminology of functional and operational requirements of system. Do not presume knowledge of computers, electronics or in-depth control theory.

4.
 Functional description to include:

1. 
Functional description of theory of operation.

2. 
Design philosophy.

3. 
Specific functions of design philosophy and system.

4. 
Full details of data communications, including data types and formats, data

processing and disposition data link components, interfaces and operator tests or

self-test of data link integrity.

5. 
Explicit description of hardware and software functions, interfaces and

requirements for components in functions and operating modes.

6. 
Description of person-machine interactions required to supplement system

description, known or established constraints on system operation, operating

procedures currently implemented or planned for implementation in automatic

mode.

5. 
System operation to include:

1. 
Complete step-by-step procedures for operation of system including required

actions at each OWS.

2. 
Operation of computer peripherals, input and output formats.

3. 
Emergency, alarm and failure recovery.

4. 
Step-by-step instructions for start-up, back-up equipment operation, execution of

systems functions and operating modes, including key strokes for each command

so that operator need only refer to these pages for keystroke entries required to

call up display or to input command.

6. 
Software to include:

1. 
Documentation of theory, design, interface requirements, functions, including test and verification procedures.

2. 
Detailed descriptions of program requirements and capabilities.

3. 
Data necessary to permit modification, relocation, reprogramming and to permit new and existing software modules to respond to changing system functional requirements without disrupting normal operation.

4. 
Software modules, fully annotated source code listings, error free object code files ready for loading via peripheral device

5. 
Complete program cross reference plus linking requirements, data exchange requirements, necessary subroutine lists, data file requirements, other information necessary for proper loading, integration, interfacing, program execution.

6. 
Software for each Controller and single section referencing Controller common parameters and functions.

7.  
Maintenance: document maintenance procedures including inspection, periodic preventive maintenance, fault diagnosis, repair or replacement of defective components, including calibration, maintenance, repair of sensors, transmitters, transducers, controller and interface firmware, plus diagnostics and repair/replacement of system hardware.

8. 
System configuration document:

1. 
Provisions and procedures for planning, implementing and recording hardware

and software modifications required during operating lifetime of system.

2. 
Information to ensure co-ordination of hardware and software changes, data link

or message format/content changes, sensor or control changes in event that

system modifications are required.

9. 
Programmer control panel documentation: provide where panels are independently

interfaced with BECC, including interfacing schematics, signal identification, timing

diagrams, fully commented source listing of applicable driver/handler.
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2.54 
SUMMARY

1. 
Section Includes.

1. 
Requirements and procedures for identification of devices, sensors, wiring,

tubing, conduit and equipment, for building Energy Monitoring and Control System (EMCS) Work and nameplates, materials, colours and lettering sizes.

2.55
RELATED SECTIONS

1.
EMCS: General Requirements.

2.56
REFERENCES

1. 
Canadian Standards Association (CSA International)

2. 
CSA C22.1, The Canadian Electrical Code, Part I, Safety Standard for Electrical

Installations.

2.57
DEFINITIONS

1. 
For acronyms and definitions refer to EMCS: General Requirements.

2.58
SYSTEM DESCRIPTION

1. 
Language Operating Requirements: provide identification for control items in English.

2.59 
SUBMITTALS

1. 
Submittals in accordance with EMCS: Submittals and Review process supplemented and modified by requirements of this Section.

2. 
Submit to Owner’s Representative for approval samples of nameplates, identification tags and list of proposed wording.

PART 12 
PRODUCTS

2.60
NAMEPLATES FOR PANELS

1. 
Identify by plastic laminate, 3 mm thick melamine, matt white finish, black core, square

corners, lettering accurately aligned and engraved into core, mechanically attached with

self-tapping screws.

2. 
Sizes: 25 x 67 mm minimum.

3. 
Lettering: minimum 7 mm high, black.

4. 
Inscriptions: machine engraved to identify function.

2.61
NAMEPLATES FOR FIELD DEVICES

1. 
Identify by plastic encased cards attached by plastic tie.

2. 
Sizes: 50 x 100 mm minimum.

3. 
Lettering: minimum 5 mm high produced from laser printer in black.

4. 
Data to include: point name and point address, make, model number.

5. 
Companion cabinet: identify interior components using plastic enclosed cards with point

name and point address.

2.62
NAMEPLATES FOR ROOM SENSORS

1. 
Identify by stick-on labels using point identifier.

2. 
Location: as directed by Owner’s Representative.

3. 
Letter size: to suit, clearly legible.

2.63
WARNING SIGNS

1. 
Equipment including motors, starters under remote automatic control: supply and install

orange coloured signs warning of automatic starting under control of EMCS.

2. 
Sign to read: "Caution: This equipment is under automatic remote control of EMCS" as

reviewed by Owner’s Representative.

2.64
WIRING

1. 
Supply and install numbered tape markings on wiring at panels, junction boxes, splitters,

cabinets and outlet boxes.

2. 
Colour coding: to CSA C22.1. Use colour coded wiring in communications cables,

matched throughout system.

3. 
Power wiring: identify circuit breaker panel/circuit breaker number inside each EMCS

panel.

2.65
PNEUMATIC TUBING

1. 
Numbered tape markings on tubing to provide uninterrupted tracing capability.

2.66
CONDUIT

1. 
Colour code EMCS conduit.

2. 
Pre-paint box covers and conduit fittings.

3. 
Coding: use fluorescent orange paint and confirm colour with Owner’s Representative

during "Preliminary Design Review".

PART 13 
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2.67
NAMEPLATES AND LABELS

1. 
Ensure that manufacturer's nameplates, CSA labels and identification nameplates are

visible and legible at all times.

2.68
EXISTING PANELS

1. 
Correct existing nameplates and legends to reflect changes made during work.
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2.69
REFERENCES

1. 
American National Standards Institute (ANSI)

1. 
ANSI/ASME B16.22, Wrought Copper and Copper Alloy Solder Joint Pressure

Fittings.

2. 
ANSI C2, National Electrical Safety Code.

3. 
ANSI/NFPA 70, National Electrical Code.

2. 
Canadian Standards Association (CSA)

1. 
CSA C22.1, Canadian Electrical Code, Part 1.

2. 
CAN/CSA C22.3 No.1, Overhead Systems.

3. 
CSA C22.3 No. 7, Underground Systems.

2.70
SYSTEM DESCRIPTION

1. 
Electrical:

1. 
Provide power wiring from emergency power panels where emergency power is

provided to EMCS field panels. If no emergency power provided, install UPS

Device. Circuits to be for exclusive use of EMCS equipment. Panel breakers to

be identified on panel legends tagged and locks applied to breaker switches.

2. 
Hard wiring between field control devices and EMCS field panels.

3. 
Communication wiring between EMCS field panels and OWS’s including main

control centre BECC.

4. 
Modify existing starters to provide for EMCS as indicated in I/O Summaries and 
as indicated.

5. 
Refer to wiring diagrams included as part of flow diagrams. Trace existing control 
wiring installation and provide updated wiring schematics including additions 
and/or deletions to control circuits for approval by Owner’s Representative before 
commencing work.

6. 
All control and non control wiring for implementation of the system and components shall be the responsibility of the contractor. All necessary materials required shall be the responsibility of contractor.
7.
All new sensors and transducers to be installed throughout scope of work.

2. 
Pneumatic:

1. 
Pneumatic tubing, valves and fittings for field control devices.

3. 
Mechanical:

1. 
Pipe taps required for EMCS equipment will be supplied and installed by 
contractor.

2. 
Wells and control valves shall be supplied by EMCS Contractor and installed by

contractor.

3. 
Installation of air flow stations, dampers, and other devices requiring sheet metal

trades to be mounted by contractor. Costs to be carried by contractor.

4. 
VAV Terminal Units:

1. 
Air flow probe for VAV boxes to be supplied and installed under contractor. Air flow dp sensor, actuator and associated VAV controls to be supplied and installed by contractor. Tubing from air probe to dp sensor as well as installation and adjustment of air flow sensors and actuators to be the responsibility of contractor.  Coordinate air flow adjustments with contractor.

2.
New VAV controllers and control thermostats shall be replaced and the responsibility of contractor.

5. 
Structural:

1. 
Special steelwork as required for installation of work.

2.71
PERSONNEL QUALIFICATIONS

1. 
Qualified factory trained supervisory personnel to:

1. 
Continuously direct and monitor all work.

2. 
Attend site meetings.

2.72
EXISTING CONDITIONS

1. 
Repair all surfaces damaged during execution of work.

2. 
Turn over to Owner’s Representative existing materials removed from work not

identified for re-use.
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2.73 
PIPING

1. 
Domestic H&CWS: refer to Domestic Water Piping Copper.

2. 
Sanitary, storm water: refer to Drainage Waste and Vent Piping – Cast Iron and Copper.

3. 
Hot water heating, chilled water: refer to Hydronic Systems: Steel.

4. 
Condenser water: refer to Hydronic Systems: Steel.

5. 
Refrigeration: refer to Copper Tubing and Fittings Refrigerant.

6. 
Sleeves, escutcheons: refer to Installation of Pipework.

7. 
Hangers and supports: refer to Hangers and Supports for HVAC Piping and Equipment.

8. 
Insulation: refer to Thermal Insulation for Piping and Thermal Insulation for Ducting.

2.74
SPECIAL SUPPORTS

1. 
Structural grade steel, primed and painted after construction and before installation.

2.75
PIPING FOR PNEUMATIC CONTROL SYSTEMS

1. 
Copper:


1. 
Tubing: Type L Hard Drawn



1. 
Fittings: wrought copper solder type to ANSI/ASME B16.22, and 95.5




antimonial tin solder. At instruments use compression fittings.



2. 
At panels and junction boxes where there is a transition from plastic to




copper use bulkhead fittings.

2. 
Plastic:


1.
Flame retardant, black PVC with minimum burst strength 1.3 MPa at 



23ΕC installed in conduit.


2.
Fittings: compression or barbed type as required.

2.76
WIRING

1. 
As per requirements of contractor.

2. 
For 50V and above copper conductor with chemically cross-linked thermosetting


polyethylene insulation rated RW90 and 600V. Colour code to CSA 22.1.

3. 
For wiring under 50 volts use FT6 rated wiring where wiring is not run in conduit. All


other cases use FT4 wiring.

4. 
Sizes:

1.
120V Power supply: to match or exceed breaker, size #12 minimum.


2. 
Wiring for safeties/interlocks for starters, motor control centres, to be stranded,



#14 minimum.


3. 
Field wiring to digital device: #18AWG or 20AWG stranded twisted pair.


4. 
Analog input and output: shielded #18 minimum solid copper or #20 minimum



stranded twisted pair. Wiring must be continuous without joints.


5.
 More than 4 conductors: #22 minimum solid copper.

5. 
Terminations:

1. 
Terminate wires with screw terminal type connectors suitable for wire size, and



number of terminations.

2.77
CONDUIT

1. 
As per requirements of contractor.

2. 
Electrical metallic tubing to CSA C22.2 No. 03. Flexible and liquid tight flexible metal


conduit to CSA C22.2 No.56. Rigid steel threaded conduit to CSA C22.2 No. 45.

3. 
Junction and pull boxes: welded steel.

1. 
Surface mounting cast FS: screw-on flat covers.


2. 
Flush mounting: covers with 25 mm minimum extension all round.

4. 
Cabinets: sheet steel, for surface mounting, with hinged door, latch lock, 2 keys, complete with perforated metal mounting backboard. Panels to be keyed alike for similar functions and or entire contract as approved.

5. 
Outlet boxes: 100 mm minimum, square.

6. 
Conduit boxes, fittings:

1. 
Bushings and connectors: with nylon insulated throats.


2. 
With push pennies to prevent entry of foreign materials.

7. 
Fittings for rigid conduit:

1. 
Couplings and fittings: threaded type steel.


2. 
Double locknuts and insulated bushings: use on sheet metal boxes.


3. 
Use factory "ells" where 90 degree bends required for 25 mm and larger



conduits.

8. 
Fittings for thin wall conduit:

1.
Connectors and couplings: steel, set screw type.

2.78
WIRING DEVICES, COVER PLATES

1. 
Conform to CSA.

2. 
Receptacles:

1. 
Duplex: CSA type 5-15R.


2. 
Single: CSA type 5-15R.


3. 
Cover plates and blank plates: finish to match other plates in area.

2.79
SUPPORTS FOR CONDUIT, FASTENINGS, EQUIPMENT

1. 
Solid masonry, tile and plastic surfaces: lead anchors or nylon shields.

1.
 Hollow masonry walls, suspended drywall ceilings: toggle bolts.

2. 
Exposed conduits or cables:

1. 
50 mm diameter and smaller: one-hole steel straps.

2.
Larger than 50 mm diameter: two-hole steel straps.

3. 
Suspended support systems:

1.
 Individual cable or conduit runs: support with 6 mm diameter threaded rods and



support clips.

2.
Two or more suspended cables or conduits: support channels supported by 6 mm diameter threaded rod hangers.
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2.80
INSTALLATION

1. 
Install equipment, components so that manufacturer's and CSA labels are visible and


legible after commissioning is complete.

2.81
PIPING

1. 
Domestic H&CWS: refer to Domestic Water Piping Copper.

2. 
Sanitary, storm water: refer to Drainage Waste and Vent Piping – Cast Iron and Copper.

3. 
Hot water heating, chilled water: refer to Hydronic Systems:Steel.

4. 
Condenser water: refer to Hydronic Systems:Steel.

5. 
Refrigeration: refer to Copper Tubing and Fittings Refrigerant.

6. 
Insulation: refer to Section Thermal Insulation for Piping and Thermal Insulation for 
Ducting.

2.82
MECHANICAL PIPING

1. 
Install piping in accordance with Installation of Pipework.

2.83
SUPPORTS

1. 
Install special supports as required and as indicated.

2.84
PNEUMATIC CONTROL SYSTEMS

1. 
General:


1. 
Install tubing in accessible concealed locations, straight, parallel and close to



building structure with required grades for drainage and venting.


2. 
Install drip legs and drains at low points.


3. 
Tubing to be free from surface damage.


4. 
Tubing NOT to pass through or touch unheated ducts or enclosures.


5. 
Do not cover pneumatic tubing with insulation.


6. 
Test tubing, check joints after connection to system.

2. 
Copper tubing:

1. 
Not to come into contact with dissimilar metal. Use non-metallic stand-offs on air



handling systems.


2. 
Install dielectric couplings where dissimilar metals are connected.

3. 
Plastic tubing:

1. 
Inaccessible locations: install plastic tubing in conduit.


2.
Inside panels: install in tube trays or racks, or clip individually to back of



panel.


3. 
Multiple tube bundles: install in tube trays, conduit or armoured flexible cable.

2.85
ELECTRICAL GENERAL

1. 
Do complete installation in accordance with requirements of:

1. 
CSA 22.1 Canadian Electrical Code, latest edition


2. 
ANSI/NFPA 70


3. 
ANSI C2

2. 
Fully enclose or properly guard electrical wiring, terminal blocks, high voltage (above 50


V) contacts and mark to prevent accidental injury.

3. 
Do underground installation to CAN/CSA C22.3 No.7, except where otherwise specified.

4. 
Conform to manufacturer's recommendations for storage, handling and installation.

5. 
Check factory connections and joints. Tighten where necessary to ensure continuity.

6. 
Install electrical equipment between 1000 and 2000 mm above finished floor wherever


possible and adjacent to related equipment.

7. 
Protect exposed live equipment such as panel, mains, outlet wiring during construction


for personnel safety.

8. 
Shield and mark live parts "LIVE 120 VOLTS" or other appropriate voltage.

9. 
Install conduits and sleeves prior to pouring of concrete.

10. 
Holes through exterior wall and roofs: flash and make weatherproof.

11. 
Make necessary arrangements for cutting of chases, drilling holes and other structural


work required to install electrical conduit, cable, pull boxes, outlet boxes.

12. 
Install cables, conduits and fittings which are to be embedded or plastered over, neatly


and closely to building structure to minimize furring.

2.86
CONDUIT SYSTEM

1. 
Communication wiring shall be installed in conduit. Provide complete conduit system to


link Building Controllers to BECC. Conduit sizes to suit wiring requirements and to


allow for future expansion capabilities specified for systems. Maximum conduit fills not


to exceed 40%. Design drawings do not show conduit layout.

2. 
Install conduits parallel or perpendicular to building lines, to conserve headroom and to


minimize interference.

3. 
Do not run exposed conduits in normally occupied spaces unless otherwise indicated or


unless impossible to do otherwise. Obtain approval from Owner’s Representative before


starting such work. Provide complete conduit system to link field panels and devices with


main control centre. Conduit size to match conductors plus future expansion capabilities


as specified.

4. 
Locate conduits at least 150 mm from parallel steam or hot water pipes and at least 50 mm at crossovers.

5. 
Bend conduit so that diameter is reduced by less than 1/10th original diameter.

6. 
Field thread on rigid conduit to be of sufficient length to draw conduits up tight.

7. 
Limit conduit length between pull boxes to less than 30 m.

8. 
Use conduit outlet boxes for conduit up to 32 mm diameter and pull boxes for larger sizes.

9. 
Fastenings and supports for conduits, cables, and equipment:

1. 
Provide metal brackets, frames, hangers, clamps and related types of support



structures as indicated and as required to support cable and conduit runs.


2. 
Provide adequate support for raceways and cables, sloped vertically to



equipment.


3. 
Use supports or equipment installed by other trades for conduit, cable and



raceway supports only after written approval from Owner’s Representative.

10. 
Install polypropylene fish cord in empty conduits for future use.

11. 
Where conduits become blocked, remove and replace blocked sections.

12. 
Pass conduits through structural members only after receipt of Owner’s Representative’s


written approval.

13. 
Conduits may be run in flanged portion of structural steel.

14. 
Group conduits wherever possible on suspended or surface channels.

15. 
Pull boxes:

1. 
Install in inconspicuous but accessible locations.


2. 
Support boxes independently of connecting conduits.


3. 
Fill boxes with paper or foam to prevent entry of construction material.


4. 
Provide correct size of openings. Reducing washers not permitted.


5.
Mark location of pull boxes on record drawings.


6. 
Identify AC power junction boxes, by panel and circuit breaker.

16.
Install terminal blocks or strips indicated in cabinets.

17. 
Install bonding conductor for 120 volt and above in conduit.

2.87
WIRING

1. 
Install multiple wiring in ducts simultaneously.

2. 
Do not pull spliced wiring inside conduits or ducts.

3. 
Use CSA certified lubricants of type compatible with insulation to reduce pulling tension.

4. 
Tests: use only qualified personnel. Demonstrate that:

1. 
Circuits are continuous, free from shorts, unspecified grounds.


2. 
Resistance to ground of all circuits is greater than 50 Megohms.

5. 
Provide Owner’s Representative with test results showing locations, circuits, results of


tests.

6. 
Remove insulation carefully from ends of conductors and install to manufacturer's recommendations. Accommodate all strands in lugs. Where insulation is stripped in excess, neatly tape so that only lug remains exposed.

7. 
Wiring in main junction boxes and pull boxes to terminate on terminal blocks only, clearly and permanently identified. Junctions or splices not permitted for sensing or control signal 
covering wiring.

8. 
Do not allow wiring to come into direct physical contact with compression screw.

9. 
Install ALL strands of conductor in lugs of components. Strip insulation only to extent


necessary for installation.

2.88 
WIRING DEVICES, COVER PLATES

1. 
Receptacles:

1.
Install vertically in gang type outlet box when more than one receptacle is



required in one location.

2. 
Cover plates:

1. 
Install suitable common cover plate where wiring devices are grouped.


2. 
Flush type cover plates only on flush type outlet boxes.

2.89
STARTERS, CONTROL DEVICES

1. 
Install and make control connections as indicated. Power connections above 50V by


contractors.

2. 
Install correct over-current devices.

3. 
Identify each control wire, terminal for external connections with permanent number


marking identical to diagram.

4. 
Performance Verification:

1. 
Operate switches and controls to verify functioning.


2. 
Perform start and stop sequences of contactors and relays.


3. 
Check that interlock sequences, with other separate related starters, equipment



and auxiliary control devices, operate as specified.

2.90
GROUNDING

1. 
Install complete, permanent, continuous grounding system for equipment, including


conductors, connectors and accessories.

2. 
Install separate grounding conductors in conduit within building.

3.
 Install ground wire in all PVC ducts and in tunnel conduit systems.

4. 
Tests: perform ground continuity and resistance tests, using approved method appropriate to site conditions.

2.91 
TESTS

1. 
General:


1. 
Perform following tests in addition to tests specified EMCS:



Warranty and Maintenance.


2. 
Give 14 days written notice of intention to test.


3. 
Conduct in presence of Owner’s Representative and authority having jurisdiction.


4. 
Conceal work only after tests satisfactorily completed.


5. 
Report results of tests to Owner’s Representative in writing.


6. 
Preliminary tests:

1.
 Conduct as directed to verify compliance with specified requirements.



2.
 Make needed changes, adjustments, replacements.



3. 
 Insulation resistance tests:

1. 
Megger all circuits, feeders, equipment for 120 - 600V with





1000V instrument. Resistance to ground to be more than





required by Code before energizing.




2. 
Test insulation between conductors and ground, efficiency of





grounding system to satisfaction of Owner’s Representative and





authority having jurisdiction.

2.92 
IDENTIFICATION

1. 
Refer to EMCS: Identification.

PART 17 
GENERAL

2.93 
SUMMARY

1. 
Section Includes.


1. 
Requirements and procedures for warranty and activities during warranty period



and service contracts, for building Energy Monitoring and Control System 


(EMCS).

2.94 
RELATED SECTIONS

1. 
EMCS: General Requirements.

2.95 
REFERENCES

1. 
Canada Labour Code (R.S., c. L-2)/Part I - Industrial Relations.

2. 
Canadian Standards Association (CSA)

1. 
CSA Z204 – Guidelines for Managing Indoor Quality in Buildings

2.96 
DEFINITIONS

1. 
OWS - Operator Work Station.

2. 
For additional acronyms and definitions refer to EMCS: General
Requirements.

2.97 
SUBMITTALS

1. 
Submittals in accordance with Submittal Procedures.

2. 
Submit detailed preventative maintenance schedule for system components to Owner’s


Representative.

3. 
Submit detailed inspection reports Owner’s Representative.

4. 
Submit dated, maintenance task lists to Owner’s Representative and include the following sensor and output point detail, as proof of system verification:

1. 
Point name and location.


2. 
Device type and range.


3. 
Measured value.


4. 
System displayed value.


5. 
Calibration detail


6. 
Indication if adjustment required,


7. 
Other action taken or recommended.

5. 
Submit network analysis report showing results with detailed recommendations to correct problems found.

6. 
Records and logs: in accordance with Closeout Submittals.

1. 
Maintain records and logs of each maintenance task on site.


2. 
Organize cumulative records for each major component and for entire EMCS



chronologically.


3. 
Submit records to Owner’s Representative, after inspection indicating that



planned and systematic maintenance have been accomplished.

7. 
Revise and submit to Owner’s Representative in accordance with Closeout Submittals "As-built drawings" documentation and commissioning reports to reflect changes, adjustments and modifications to EMCS made during warranty period.

2.98
MAINTENANCE SERVICE DURING WARRANTY PERIOD

1. 
Provide services, materials, and equipment to maintain EMCS for warranty period of one


year after date of substantial completion. Provide detailed preventative maintenance


schedule for system components as described in Submittal article.

2. 
Emergency Service Calls:

1. 
Initiate service calls when EMCS is not functioning correctly.


2. 
Qualified control personnel to be available during warranty period to provide



service to "CRITICAL" components whenever required at no extra cost.


3. 
Furnish Owner’s Representative with telephone number where service personnel



may be reached at any time.


4. 
Service personnel to be on site ready to service EMCS after receiving request for



service.


5. 
Perform work continuously until EMCS restored to reliable operating condition.

3. 
Operation: foregoing and other servicing to provide proper sequencing of equipment and

satisfactory operation of EMCS based on original design conditions and as recommended by manufacturer.

4. 
Work requests: record each service call request, when received separately on approved


form and include:

1. 
Serial number identifying component involved.


2.
Location, date and time call received.


3. 
Nature of trouble.


4. 
Names of personnel assigned.


5. 
Instructions of work to be done.


6. 
Amount and nature of materials used.


7. 
Time and date work started.


8. 
Time and date of completion.

5. 
Provide system modifications in writing.

1. 
No system modification, including operating parameters and control settings, to



be made without prior written approval of Owner’s Representative.

2.99 
SERVICE CONTRACTS

1. 
Provide in-depth technical expertise and assistance to Owner’s Representative and 
Commissioning Manager in preparation and implementation of service contracts and 
in-house preventive maintenance procedures. Service contracts duration is for the 
warranty period.

2.
Service Contracts to include:

1. 
Annual verification of field points for operation and calibration.


2. 
4 visits per year.


3. 
2 responses to emergency calls during day, per year.


4. 
2 responses to emergency calls during silent hours, per year.


5. 
Silent hours defined as 1630 h – 0800 h and on weekends and statutory holidays.


6. 
Complete inventory of installed system.
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2.100 
FIELD QUALITY CONTROL

1. 
Perform as minimum (3) three minor inspections and one major inspection (more often if


required by manufacturer) per year. Provide detailed written report to Engineer/ Architect


as described in Submittal article.

2. 
Perform inspections during regular working hours, 0800 to 1630 h, Monday through


Friday, excluding statutory holidays.

3. 
Following inspections are minimum requirements and should not be interpreted to mean


satisfactory performance:

1. 
Perform calibrations using test equipment having traceable, certifiable accuracy



at minimum 50% greater than accuracy of system displaying or logging value.


2. 
Check and calibrate random sample of 10% field input/output devices in



accordance with Canada Labour Code - Part I and CSA Z204.


3. 
Provide dated, maintenance task lists, as proof of execution of complete system



verification.

4.
Minor inspections to include, but not limited to:

1. 
Perform visual, operational checks to BC's, peripheral equipment, interface



equipment and other panels.


2. 
Check equipment cooling fans as required.


3. 
Visually check for mechanical faults, air leaks and proper pressure settings on



pneumatic components.


4. 
Review system performance with Operations Supervisor and/or Engineer/



Architect to discuss suggested or required changes.

5. 
Major inspections to include, but not limited to:

1. 
Minor inspection.


2. 
Clean OWS(s) peripheral equipment, BC(s), interface and other panels, 



microprocessor interior and exterior surfaces.


3. 
Check signal, voltage and system isolation of BC(s), peripherals, interface and



other panels.


4. 
Verify calibration/accuracy of each input and output device and recalibrate or



replace as required (as per 3.1. 3.2).


5. 
Provide mechanical adjustments, and necessary maintenance on printers.


6. 
Run system software diagnostics as required.


7. 
Install software and firmware enhancements to ensure components are operating



at most current revision for maximum capability and reliability.

1. 
Perform network analysis and provide report as described in Submittal




article.

6. 
Rectify deficiencies revealed by maintenance inspections and environmental checks.

7. 
Continue system debugging and optimization.

8. 
Testing/verification of occupancy and seasonal-sensitive systems to take place during


four (4) consecutive seasons, after facility has been accepted, taken over and fully 
occupied.

1. 
Test weather-sensitive systems twice: first at near winter design conditions and



secondly under near summer design conditions.
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2.101 
SUMMARY

1. 
Section Includes:


1. 
System requirements for Local Area Network (LAN) for Building Energy



Monitoring and Control System (EMCS).


2. 
Related Sections:

1.
EMCS: General Requirements.

2.102 
REFERENCES

1. 
Canadian Standards Association (CSA International).

1. 
CSA T529, Telecommunications Cabling Systems in Commercial Buildings



(Adopted ANSI/TIA/EIA-568-A with modifications.

2. 
CSA T530, Commercial Building Standard for Telecommunications Pathways



and Spaces (Adopted ANSI/TIA/EIA – 569-A with modifications.

2. 
Institute of Electrical and Electronics Engineers (IEEE)/Standard for Information


Technology – Telecommunications and information exchange between systems – Local


and metropolitan area networks – Specific requirements.

1. 
IEEE Std 802.3TM, Part 3: Carrier sense multiple access with collision detection



(CSMA/CD) access method and physical layer specifications.

3. 
Telecommunications Industries Association (TIA)/Electronic Industries Alliance (EIA).

1. 
TIA/EIA-568, Commercial Building Telecommunications Cabling Standards Set,



Part 1 General Requirements, Part 2 Balanced Twisted- Pair Cabling



Components, Part 3 Optical Fiber Cabling Components Standard.


2. 
TIA/EIA-569-A, Commercial Building Standard for Telecommunications



Pathways and Spaces.

4. 
Treasury Board Information Technology Standard (TBITS).

1. 
TBITS 6.9, Profile for the Telecommunications Wiring System in Government



Owned and Leased Buildings-Technical Specifications.

2.103 
DEFINITIONS

1. 
Acronyms and definitions: refer to EMCS: General Requirements.

2.104 
SYSTEM DESCRIPTION

1. 
Data communication network to link Operator Workstations and Master Control Units


(MCU) in accordance with CSA T529, TIA/EIA-568, CSA T530 and TIA/EIA-569-A.

1. 
Provide reliable and secure connectivity of adequate performance between



different sections segments of network.


2. 
Allow for future expansion of network, with selection of networking technology



and communication protocols.

2. 
Data communication network to included, but not limited to:

1. 
EMCS-LAN.


2. 
Modems.


3. 
Network interface cards.


4. 
Network management hardware and software.


5. 
Network components necessary for complete network.

2.105 
DESIGN REQUIREMENTS

1. 
EMCS Local Area Network (EMCS-LAN).

1. 
High Speed, high performance, local area network over MS/TP with MCUs and 


OWSs communicate with each other directly on peer to peer basis in accordance



with IEEE 802.3/Ethernet Standard.


2. 
EMCS-LAN to be: BACnet Protocol


3. 
Each EMCS-LAN to be capable of supporting at least 50 devices.


4. 
Support of combination of MCUs and OWSs directly connected to EMCS-LAN.


5. 
High speed data transfer rates for alarm reporting, quick report generation from



multiple controllers, upload/download information between network devices. Bit



rate to be 10 Megabits per second minimum.


6. 
Detection and accommodation of single or multiple failures of either OWSs,



MCUs or network media. Operational equipment to continue to perform



designated functions effectively in event of single or multiple failures.


7. 
Commonly available, multiple sourced, networking components and protocols to



allow system to co-exist with other networking applications including office



automation.

2. 
Dynamic Data Access.

1. 
LAN to provide capabilities for OWSs, either network resident or connected



remotely to access point status and application report data or execute control



functions for other devices via LAN.


2. 
Access to data to be based upon logical identification of building equipment.

3. 
Network Medium.

1. 
Network medium: twisted cable, shielded twisted cable, or fibre optic cable



compatible with network protocol to be used within buildings. Fibre optic cable



to be used between buildings.
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2.106
SUMMARY

1. 
Section Includes:


1. 
Materials and installation for building automation controllers including:



1. 
Master Control Unit (MCU).



2. 
Local Control Unit (LCU)



3. 
Equipment Control Unit (ECU).



4. 
Terminal Control Unit (TCU).

2.107
RELATED SECTIONS

1. 
EMCS: General Requirements.

2. 
EMCS: Submittals and Review Process.

3. 
EMCS: Project Records Documents.

4. 
EMCS: Field Control Devices.

5. 
EMCS: Site Requirements, Applications and Systems Sequences of Operation.

2.108
REFERENCES

1. 
American Society of Heating, Refrigeration, and Air-Conditioning Engineers, Inc.


(ASHRAE).

1. 
ASHRAE, Applications Handbook, SI Edition.


2. 
ASHRAE Standard 135 – BAC net – A Data Communications Protocol for



Building Automation and Control Networks.


3. 
ASHRAE Standard 135.1 Method of Test Conformance to BAC net.

2. 
Canadian Standards Association (CSA)

1. 
C22.2 No.205, Signal Equipment.

3. 
Institute of Electrical and Electronics Engineers (IEEE)

1. 
IEEE C37.90.1, Surge Withstand Capabilities Test for Protective Relays and



Relays Systems.

2.109 
DEFINITIONS

1. 
Acronyms used in this section include: see EMCS: General Requirements.

2.110 
SYSTEM DESCRIPTION

1. 
General: Network of controllers comprising of MCU(‘s), LCU(‘s), ECU(‘s) or TCU(‘s)


to be provided as indicated in System Architecture Diagram to support building systems


and associated sequence(s) of operations as detailed in these specifications.

1. 
Provide sufficient controllers to meet intents and requirements of this section.


2. 
Controllers quantity, and point contents to be approved by Owner’s



Representative at time of preliminary design review.

2. 
Controllers: stand-alone intelligent Control Units:

1. 
Incorporate programmable microprocessor, non-volatile program memory, RAM,



power supplies, as required to perform specified functions.


2. 
Incorporate communication interface ports for communication LANs to exchange



information with other Controllers.


3. 
Capable of interfacing with operator interface device.


4. 
Execute its logic and control using primary inputs and outputs connected directly



to its onboard input/output field terminations or slave devices, and without need



with other controller. Secondary input used for reset such as outdoor air



temperature may be located in other Controller(s).

2.111
DESIGN REQUIREMENTS

1. 
To include:

1. 
Scanning of AI and DI connected inputs for detection of change of value and



processing the detection of alarm conditions.


2. 
Perform On-Off digital control of connected points, including the resulting



required states generated through programmable logic output.


3. 
Perform Analog control using programmable logic, (including PID) with



adjustable dead bands and deviation alarms.


4. 
Control of systems as described in sequence of operations.


5. 
Execution of optimization routines as listed in this section.

2. 
Total spare capacity for MCUs and LCUs: at least 25% of each point type distributed


throughout the MCUs and LCUs.

3. 
Field Termination and Interface Devices.

1. 
To conform to CSA C22.2 No. 205.


2. 
Electronically interface sensors and control devices to processor unit.


3. 
Include, but not be limited to, following:

1. 
Programmed firmware or logic circuits to meet functional and technical




requirements.



2. 
Power supplies for operation of logic devices and associated field




equipment.



3. 
Lockable wall cabinet.



4. 
Required communications equipment and wiring .



5. 
Leave controlled system in "fail-safe" mode in event of loss of




communication with, or failure of, processor unit.



6. 
Input/Output interface to accept as minimum AI, AO, DI, DO functions




as specified.



7. 
Wiring terminations: use conveniently located screw type or spade lug




terminals.


4. 
AI interface equipment to:

1. 
Convert analog signals to digital format with 12 bit analog-to-digital 


resolution.

2.
Provide for following input signal types and ranges:

1. 
4 - 20 mA




2. 
0 - 10V DC




3.
10 K ohm



3. 
Meet IEEE C37.90.1 surge withstand capability.



4. 
Have common mode signal rejection greater than 60 dB to 60 Hz.



5. 
Where required, dropping resistors to be certified precision devices




which complement accuracy of sensor and transmitter range specified.

5. 
AO interface equipment:

1. 
Convert digital data from controller processor to acceptable analog




output signals using 12 bit digital-to-analog resolution.



2. 
Provide for following output signal types and ranges:

1. 
4 - 20 mA.




2. 
0 - 10 V DC.




3. 
Meet IEEE C37.90.1 surge withstand capability.

6. 
DI interface equipment:

1. 
Able to reliably detect contact change of sensed field contact and




transmit condition to controller.



2. 
Meet IEEE C37.90.1 surge withstand capability.



3. 
Accept pulsed inputs up to 2 kHz.


7. 
DO interface equipment:

1. 
Respond to controller processor output, switch respective outputs. Each




DO hardware to be capable of switching up to 0.5 amps at 24 V AC.



2. 
Switch up to 5 amps at 220 V AC using optional interface relay.

4. 
Controller’s and associated hardware and software: operate in conditions of 0ΕC to


44ΕC and 20 % to 90 % non-condensing RH.

5. 
Controllers (MCU, LCU): mount in wall mounted cabinet with hinged, keyed-alike


locked door.

1. 
Provide for conduit entrance from top, bottom or sides of panel.


2. 
ECUs to be mounted in equipment enclosures or separate enclosures.


3.
Mounting details as approved by Owner’s Representative for ceiling



mounting.

6. 
Cabinets to provide protection from water dripping from above, while allowing sufficient


airflow to prevent internal overheating.

7. 
Provide surge and low voltage protection for interconnecting wiring connections.

2.112
SUBMITTALS

1. 
Make Submittals in accordance with Submittal Procedures and EMCS: Submittals and 
Review Process.

1. 
Submit product data sheets for each product item proposed for this project.

2.113
MAINTENANCE PROCEDURES

1. 
Provided manufacturers recommended maintenance procedures for insertion in EMCS: 
Project Record Documents.
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2.114 
MASTER CONTROL UNIT (MCU)

1. 
Primary function of MCU is to provide co-ordination and supervision of subordinate


devices. Supervisory role shall include coordination of subordinate devices in the


execution of optimization routines such as demand limiting or enthalpy control.

2. 
Include high speed communication LAN Port for Peer to Peer communications with


OWS(s) and other MCU level devices. Include support for Open System Protocols,


BACnet.

3. 
MCU shall have local I/O capacity as follows;

1. 
To have at least 16 I/O points of which minimum to be 2AO, 6AI, 4DI, 4DO.


2. 
LCU’s to be added to support system functions as indicated in I/O Summary List.

4. 
Central Processor Unit (CPU)

1. 
Processor to consist of at minimum a 16 bit microprocessor capable of supporting software to meet specified requirements.


2. 
CPU idle time to be more than 30 % when system configured to maximum input



and output with worst case program use.


3. 
Minimum addressable memory to be at manufacturer's discretion but to support



at least all performance and technical specifications. Memory to include:

1. 
Non-volatile EEPROM to contain operating system, executive,




application, sub-routine, other configurations definition software. Tape




media not acceptable.



2.
Battery backed (72 hr minimum capacity) RAM (to reduce the need to




reload operating data in event of power failure) RAM to contain CDLs,




application parameters, operating data or software that is required to be

modifiable from operational standpoint such as schedules, setpoints, alarm  limits, PID constants and CDL and hence modifiable on-line through operator panel or remote operator's interface. RAM to be downline loadable from OWS, CAB-Gateway, or locally installed floppy disk.

5.
Include uninterruptible clock accurate to plus or minus 5 secs/month, capable of


deriving month/day/hour/minute/second, with rechargeable batteries for


minimum 72 hr operation in event of power failure.

6. 
Local Operator Terminal (OT)

1. 
OT to:

1. 
Have integral access/display panel where immediate access to OWS is




not available.



2. 
Support operator's terminal for local command entry, instantaneous and




historical data display, programs additions and modifications.



3. 
Simultaneously display minimum of 16 points with full English




identification to allow operator to view single screen dynamic displays




depicting entire mechanical systems.

2. 
Functions to include, but not be limited to, following:

1.
Start and stop points.



2. 
Modify setpoints.



3. 
Modify PID loop setpoints.



4. 
Override PID control.



5. 
Change time/date.



6. 
Add/modify/start/stop weekly scheduling.



7. 
Add/modify setpoint weekly scheduling.



8. 
Enter temporary override schedules.



9. 
Define holiday schedules.



10. 
View analog limits.



11. 
Enter/modify analog warning limits.



12. 
Enter/modify analog alarm limits.



13. 
Enter/modify analog differentials.


3. 
OT to provide access to real and calculated points in controller to which it is



connected or to any other controller in network. This capability not to be



restricted to subset of predefined "global points" but to provide totally open



exchange of data between OT and any other controller in network.

4. 
Operator access to OTs to the same as OWS user password. Password changes to automatically be downloaded to controllers on network.


5. 
OT to provide prompting to eliminate need for user to remember command

format or point names. Prompting to be consistent with user's password clearance and types of points displayed to eliminate possibility of operator error.


6. 
Identity of real or calculated points to be consistent with network devices. Use



same point identifier as at OWS’s for access of points at OT to eliminate 



crossreference or look-up tables.

2.115 
LOCAL CONTROL UNIT (LCU)

1. 
Provide multiple control functions for typical built-up and package HVAC, hydronic and


electrical systems.

2. 
Minimum of 16 I/O points of which minimum be 4 AOs, 4 AIs, 4 DIs, 4 DOs.

3. 
Points of one Building System to be connected to one controller as listed in I/O Summary designations.

4. 
Microprocessor capable of supporting necessary software and hardware to meet  specified requirements. As per MCU requirements (section 2.3.4) above with the following additions:

1.
Include as minimum 2 interface ports for connection to local computer terminal.


2. 
Design so that shorts, opens or grounds on any input or output will not interfere



with other input or output signals.


3. 
Physically separate line voltage (50V and over) circuits from DC logic circuits to



permit maintenance on either circuit with minimum hazards to technician and



equipment.


4. 
Include power supplies for operation of LCU and associated field equipment.


5. 
In event of loss of communications with, or failure of, MCU, LCU to continue to



perform control. Controllers that use defaults or fail to open or close positions



not acceptable.


6. 
Provide conveniently located screw type or spade lug terminals for field wiring.


7. 
LCU to have 25 % spare input and 25 % output point capacity without addition



of cards, terminals, etc.

2.116 
TERMINAL/EQUIPMENT CONTROL UNIT (TCU/ECU)

1. 
Microprocessor capable of supporting necessary software and hardware to meet


TCU/ECU functional specifications.

1. 
The TCU definition to be consistent with those defined in ASHRAE HVAC



Applications Handbook.

2. 
Controller to communicate directly with EMCS through EMCS LAN and provide 

access from EMCS OWS for setting occupied and unoccupied space temperature 

setpoints, flow setpoints, and associated alarm values, permit reading of sensor 


values, field control values (% open) and transmit alarm conditions to EMCS 


OWS.

3. 
VAV Terminal Controller

1. 
Microprocessor based controller with integral flow transducer, including



software routines to execute PID algorithms, calculate airflow for integral flow 


transducer and measure temperatures as per I/O Summary required inputs.  


Sequence of operation to ASHRAE HVAC Applications Handbook.


2. 
Controller to support point definition; in accordance with EMCS: General 



Requirements.


3. 
Controller to operate independent of network in case of communication failure.


4. 
Controller to include damper actuator and terminations for input and output



sensors and devices.

2.117 
SOFTWARE

1. 
General:

1. 
Include as minimum: operating system executive, communications, application



programs, operator interface, and systems sequence of operation - CDL's.


2. 
To include "firmware" or instructions which are programmed into ROM, EPROM, 


EEPROM or other non-volatile memory.


3. 
Include initial programming of all Controllers, for entire system.

2. 
Program and data storage:


1. 
Store executive programs and site configuration data in ROM, EEPROM or other



non-volatile memory.


2. 
Maintain CDL and operating data such as setpoints, operating constants, alarm



limits in battery-backed RAM or EEPROM for display and modification by



operator.

3. 
Programming languages:

1. 
Control Description Logic software to be programmed using English like or



graphical, high level, general control language.


2. 
Structure software in modular fashion to permit simple restructuring of program



modules if future software additions or modifications are required. GO TO 


constructs not allowed.

4. 
Operator terminal interface:

1. 
MCU to perform operating and control functions specified EMCS: Operator Work 


Stations (OWS), including:

1. 
Multi-level password access protection to allow user/manager to limit




workstation control.



2. 
Alarm management: processing and messages.



3. 
Operator commands.



4. 
Reports.



5. 
Displays.



6. 
Point identification.

5. 
Pseudo or calculated points:

1. 
Software to have access to any value or status in controller or other networked



controller so as to define and calculate pseudo point from other values/status of



controller. When current pseudo point value is derived, normal alarm checks



must be performed or value used to totalize.


2. 
Inputs and outputs for any process to be able to include data from controllers to



permit development of network-wide control strategies. Processes also to permit



operator to use results of one process as input to any number of other processes



(eg. cascading).

6.
 Control Description Logic (CDL):

1. 
Capable of generating on-line project-specific control loop algorithms (CDLs).



CDLs to be software based, programmed into RAM or EEPROM and backed up



to OWS. Owner must have access to these algorithms for modification or to be



able to create new ones and to integrate these into CDLs on BC(s) from OWS.


2. 
Write CDL in high level language that allows algorithms and interlocking



programs to be written simply and clearly. Use parameters entered into system



(eg. setpoints) to determine operation of algorithm. Operator to be able to alter



operating parameters on-line from OWS or BC(s) and to tune control loops.


3.
Perform changes to CDL on-line.


4. 
Control logic to have access to values or status of all points available to



controller including global or common values, allowing cascading or interlocking



control.


5. 
Energy optimization routines such as enthalpy control, supply temperature reset,



etc. to be LCU or MCU resident functions and form part of CDL.


6. 
MCU to be able to perform following pre-tested control algorithms:



1. 
Two position control.



2.
 Proportional Integral and Derivative (PID) control.



3. 
Automatic control loop tuning.


7. 
Control software to provide the ability to define the time between successive



starts for each piece of equipment to reduce cycling of motors.


8. 
Provide protection against excessive electrical-demand situations during start-up



periods by automatically introducing time delays between successive start



commands to heavy electrical loads.


9. 
Power Fail Restart: Upon detection of power failure system to verify availability



of emergency power as determined by emergency power transfer switches and



analyze controlled equipment to determine its appropriate status under



emergency power conditions and start or stop equipment as defined by I/O



Summary. Upon resumption of normal power as determined by emergency



power transfer switches, MCU to analyze status of controlled equipment,



compare with normal occupancy scheduling, turn equipment on or off as



necessary to resume normal operation.

7. 
Event and Alarm management: The system to use a management by exception concept


for Alarm Reporting. This is a system wide requirement. This approach will insure that


only principal alarms are reported to OWS. Events which occur as a direct result of the


primary event to be suppressed by the system and only events which fail to occur to be


reported. Such event sequence to be identified in I/O Summary and sequence of


operation. Examples of above are, operational temperature alarms limits which are


exceeded when main air handler is stopped, or General Fire condition shuts air handlers


down, only Fire alarm status shall be reported. The exception is, when an air handler


which is supposed to stop or start fails to do so under the event condition.

8. 
Energy management programs: The following programs shall include specific


summarizing reports, to include the date stamp indicating sensor details which activated


and or terminated the feature.

1. 
MCU in coordination with subordinate LCU, TCU, ECU to provide for the



following energy management routines:

1. 
Time of day scheduling.



2. 
Calendar based scheduling.



3. 
Holiday scheduling.



4.
 Temporary schedule overrides.



5. 
Optimal start stop.



6. 
Night setback control.



7. 
Enthalpy (economizer) switchover.



8. 
Peak demand limiting.



9. 
Temperature compensated load rolling.



10.
Fan speed/flow rate control.



11. 
Cold deck reset.



12. 
Hot deck reset.



13. 
Hot water reset.



14. 
Chilled water reset.



15. 
Condenser water reset.



16. 
Chiller sequencing.



17. 
Night purge.


2. 
Programs to be executed automatically without need for operator intervention



and be flexible enough to allow customization.


3. 
Apply programs to equipment and systems as specified or requested by the



Owner’s Representative.

9. 
Function/Event Totalization: features to provide predefined reports which show daily,


weekly, and monthly accumulating totals and which include high rate (time stamped) and


low rate (time stamped) and accumulation to date for month.

1. 
MCUs to accumulate and store automatically run-time for binary input and



output points.


2. 
MCU to automatically sample, calculate and store consumption totals on daily,



weekly or monthly basis for user-selected analog or binary pulse input-type



points.


3. 
MCU to automatically count events (number of times pump is cycled off and on)



daily, weekly or monthly basis.


4. 
Totalization routine to have sampling resolution of 1 min or less for analog



inputs.


5. 
Totalization to provide calculations and storage of accumulations up to 99,999.9



units (eg. kWH, litres, tonnes, etc.).


6. 
Store event totalization records with minimum of 9,999,999 events before reset.


7. 
User to be able to define warning limit and generate user-specified messages



when limit reached.

2.118
LEVELS OF ADDRESS

1. 
Upon operator’s request, EMCS to present status of any single ‘point’, ‘system’ or point


group, entire ‘area’, or entire network on printer or OWS as selected by operator.

1. 
Display analog values digitally to 1 place of decimals with negative sign as 


required.


2. 
Update displayed analog values and status when new values received.


3. 
Flag points in alarm by blinking, reverse video, different colour, bracketed or



other means to differentiate from points not in alarm.


4. 
Updates to be change-of-value (COV)-driven or if polled not exceeding 2 second



intervals.

2.119
POINT NAME SUPPORT

1. 
Controllers (MCU, LCU) to support point naming convention as defined in EMCS: 
General Requirements.

PART 22 
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2.120
LOCATION

1. 
Location of Controllers to be approved by Owner’s Representative.

2.121
INSTALLATION

1. 
Install Controllers in secure enclosures as indicated.

2. 
Provide necessary power from local 120 V branch circuit panel for equipment.

3. 
Install tamper locks on breakers of circuit breaker panel.

4. 
Use Uninterruptible Power Supply (UPS) and emergency power when equipment must


operate in an emergency and co-ordinating mode.

PART 23 
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2.122
SUMMARY
1. 
Section includes:

1. 
Hardware and software requirements for an Operator Work Station (OWS) in a



Building Energy Monitoring and Control System (EMCS).

2.123
RELATED SECTIONS

1. 
EMCS: General Requirements.

2. 
EMCS: Submittals and Review Process.

3. 
EMCS: Project Record Documents.

4. 
EMCS: Building Controllers.

5. 
EMCS: Site Requirements, Applications and Systems Sequences of Operation.

2.124
DEFINITIONS

1. 
Acronyms and definitions: refer to EMCS: General Requirements.

2. 
Remote Auxiliary OWS: performs identical user interface functions as primary OWS.
2.125
OWS SYSTEM DESCRIPTION

1. 
Consists of commercial personal computer (must be in current production) with sufficient


memory and processor capacity to perform all functions specified.

2.126
SUBMITTALS

1. 
In accordance with EMCS: Submittals and Review Process.

2.127
ENVIRONMENTAL CONDITIONS

1. 
OWS to operate in conditions of 10 ΕC to 32 ΕC and 20 % to 90 % non-condensing RH.

2.128
MAINTENANCE

1. 
In accordance with EMCS: Warranty and Maintenance and Section and EMCS: Project 
Records Documents.

PART 24 
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2.129
OWS HARDWARE

1. 
PC system to include:

1. 
Processor to be Core 2 Duo micro-processor, operating at clock speed of 2.2 GHz minimum, capable of supporting software necessary to perform functions specified in this section. System backplane bus (1066 Megahertz) to support PCI



boards.


2. 
Internal clock

1. 
Uninterruptible clock having accuracy of plus or minus 5 seconds/




month, capable of deriving year/month/day/ hour/minute/second.



2. 
Rechargeable batteries to provide minimum 48 h clock operation in event




of power failure.


3. 
Asynchronous interfaces for connection to listed peripheral devices including 


LAN and remote devices.

2. 
Power supply unit to accept 120 V 60 Hz source and include line surge and low voltage


protection for processor and its peripherals.

3. 
Include UPS to provide 30 minutes minimum operation of PC, CRT and communication


and peripheral devices. This shall apply to fixed (non portable) OWS and peripherals.

2.130
OWS PC COMPONENTS

1. 
Acceptable Product: Dell, HP, Compac

2. 
Components:

1. 
Processor: Intel™ Core 2 Duo Processor E6700 (4MB L2 Cache, 2.66 GHz, 1066 FSB)


2. 
Operating System: Contact Western Health Information Technology (IT) Group


3. 
Monitors: Dell, 22” Widescreen CRT.


4. 
Memory: 2 GB Dual Channel DDR2 SDRAM at 533 MHz – 2 DIMMs.


5. 
Hard Drives: 250 GB Serial ATA 3 Gb/s Hard Drive (7200 RPM) w/DataBurst 


Cache™.


6. 
CD or DVD Drive: 8x DVD+/-RW Drive.


7. 
Video Cards: 256 MB ATI Radeon X 1300 Pro.


8. 
Sound Cards: Integrated Sound Blaster Audigy™ HD Software Edition.


9. 
Network Card: Integrated Intel® PRO 10/100 Ethernet.

10.
Office Productivity Software (Pre-Installed): Microsoft® Works Suite 2006 –



Includes MS WORD 2002, Encarta 2006 + more.


11. 
Floppy Drive and Media Player: 3.5 inch Floppy Drive.


12. 
Keyboard: Dell USB Keyboard.


13. 
Mouse: Del Optical USB Mouse.


14. 
Modem: Integrated 56K Data/Fax modem.


15. 
Mouse: Microsoft Wireless Optical Mouse with Scroll-Ball. (see .14)


16.
Hardware Support Services: 2 Year Next Business Day Onsite/In Home Service



and Tech Support.


17. 
Power Protection: Belkin 7-Outlet Desktop Surge Protector.


18. 
Ports, Slots and Chassis:



1. 
Externally Accessible:




1. 
Video: VGA and 1 S-Video.




2. 
IEEE 1394 – 1 front-panel 6-pin serial connector.




3. 
USB: 8 Ports (2 Front, 6 Back) + 1 Internal.




4. 
Audio: Audio – Six back-panel connectors for line-in, line-out,





microphone, rear surround, side surround, SPDIF interface in





rear, two front-panel connectors for headphones/microphone,





integrated 7.1 channel sound.




5. 
Additional Jacks: 1 front headphone jack and 1 front / 1 back





microphone jack.




6. 
Network: Integrated Ethernet.




7.
Integrated 10/100 network interface.

2. 
Expansion Slots.




1. 
Half-height PCle x 1.




2. 
Half-height PCle x 16 (Graphics).

3. 
Power Supply




1. 
275 Watt DC Power Supply.





1. 
Voltage: 200 to 240 V and 100 to 120 V at 50/60 Hz.





2. 
Backup battery: 3-V CR2032 lithium coin cell.

4. 
Chassis:




1.
3.5” Bays: 2 bays (one external; one internal)




2. 
5.25 Bays: 1 Slimline bays.




3. 
Memory DIMM slots: 4 available.




4. 
Dimensions and Weight:





1. 
H: 31.5 cm (12.5”)





2. 
W: 9.4 cm (3.7”)





3. 
D: 36.5 cm (14.5”)





4. 
Weight: 7.7 kg (16.4 lbs)

2.131
PRINTERS

1. 
Print to file.

2.132
CONTROL DESK CONSOLE

1. 
Capable of accommodating OWS and peripheral equipment specified with provision for


operator desk work space.

2. 
Layout: to approval of Owner’s Representative.

3. 
Desk: steel office type, standard sizes 1 m x 2 m, factory-made, computer type, for


equipment mounting, with drawers on one side.

1. 
Keyboards to be in separate pull-out drawer.


2. 
Include above desk shelving to support contractor supplied manuals.

4. 
Chair: upholstered, swivel type, with adjustable arms back and seat, pneumatic seat


height adjustment and 5 castors.

2.133
OPERATING SYSTEM (OS) OR EXECUTIVE

1. 
To manage software operation of OWS.

1. 
OS to support complement of hardware terminals and software programs



specified.

2. 
OS to be true multitasking operating environment. MS DOS or PC DOS based software


platforms not permitted.

3. 
OWS Software to operate in a "Windows” based operating environment. Software to be


Windows (refer to Western Health IT Group), Business Edition.

2.134
OPERATOR’S CONTROL SOFTWARE

1. 
OWS is not to form part of real-time control functions either directly or indirectly or as


part of communication link. Real-time control functions to reside in MCUs, LCUs, and


TCUs with peer to peer communication occurring at MCU to MCU device level.

2. 
Time Synchronization Module.

1.
System to provide Time Synchronization of real-time clocks in controllers.


2. 
System to perform this feature on regular scheduled basis and on operator



request.

3. 
User Display Interface Module.


1. 
OWS software to support "Point Names" as defined in EMCS: General 



Requirements.


2. 
Upon operator's request in either text, graphic or table mode, system to present



condition of single point, system, area, or connected points on system to OWS.



Display analog values digitally to 1 place of decimal with negative sign as 



required. Update displayed analog values and status when new values received.



Flag points in alarm by blinking, reverse video, different colour, bracketed or



other means to differentiate from points not in alarm. For systems supporting



COSV, refresh rate of screen data not to exceed 5 seconds from time of field



change and system is to execute supervisory background scan every 20 seconds

to verify point data value. For other systems, refresh rate not to exceed 5 seconds for points displayed. Initial display of new system graphic display (with up to 30 active points), including presentation of associated dynamic data not to exceed 8 seconds.

4. 
General Event Log Module: to record system activities occurring at OWS or elsewhere in


the system including:

1. 
Operator Log-in from any user interface device.


2. 
Communication messages - errors, failures and recovery.


3. 
Event notifications and Alarms by category.


4. 
Record of Operator initiated commands.

5. 
The General Event Log:

1.
Able to be archived as necessary to prevent loss of information. Archiving to



occur automatically.


2. 
Hold minimum of 4 months’ information and be readily accessible to operator.

6. 
Operator Control Software Module: To support entry of information into system from


keyboard and mouse, disk, or from another network device. Display of information to


user: dynamic displays, textual displays, and graphic displays to display logging and


trending of system information and following tasks:

1. 
Automatic logging of digital alarms and change of status messages.


2. 
Automatic logging of analog alarms.


3. 
System changes: alarm limits, set-points, alarm lockouts.


4 
Display specific point values, states as selected.


5. 
Provide reports as requested and on scheduled basis when required.


6. 
Display graphics as requested, and on alarm receptions (user's option).


7. 
Display list of points within system.


8.
Display list of systems within building.


9. 
Direct output of information to selected peripheral device.


10. 
On-line changes:



1. 
Alarm limits.



2. 
Setpoints.



3. 
Deadbands.



4. 
Control and change of state changes.



5. 
Time, day, month, year.



6. 
Control loop configuration changes for controller-based CDLs.



7. 
Control loop tuning changes.



8. 
Schedule changes.



9. 
Changes, additions, or deletions, of points, graphics, for installed and 



future systems.


11. 
According to assigned user privileges (password definition) the following



functions to be supported:



1. 
Permit operator to terminate automatic (logic based) control and set




value of field point to operator selected value. These values or settings to




remain in effect until returned to automatic (logic based) control by the 



operator.



2. 
Requests for status, analog, graphic displays, logs, controls to be through




user interface screens.


12. 
Software and tools utilized to generate, modify and configure building controllers



to be installed and operational on the OWS.

7. 
Message Handling Module - and Error Messages: Message Handling Module to provide


message handling for the following conditions:


1. 
Message and alarm buffering to be provided to prevent any loss of information.


2. 
Error detection correction and retransmission to be included to guarantee data



integrity.


3. 
Informative messages to operator for data error occurrences, errors in keyboard



entry, failure of equipment to respond to requests or commands, and failure of



communications between EMCS devices.

8. 
Access Control to Field Equipment

1. 
Minimum 5 levels of password access protection to limit control, display, or data



base manipulation capabilities. The following is preferred format of progression



of password levels:

1. 
Guest: No password data access and display only.



2. 
Operator Level: Full operational commands including automatic




override.



3. 
Technician: Data base modifications.



4. 
Programmer: Data base generation.



5. 
Highest Level : System Administration - Password assignment, addition,




modification.

2. 
User-definable, automatic log-off timers from 1 to 60 min. to prevent operators



leaving devices on-line inadvertently. Default setting = 3 minutes.

9.
Trend Data Module: Includes Historical data collection utility, Trend data utility, Control


loop plot utility. Each utility to permit operator to add trend point, delete trend point, set


scan rate.

1. 
Historical data collection utility: collect concurrently operator selected real or



calculated point values at operator selectable rate 30-480 minutes. Samples to



include for each time interval (time-stamped), minimum present value, maximum



present value, and average present value for point selected. Rate to be



individually selectable for each point. Data collection to be continuous operation,



stored in temporary storage until removed from historical data list by operator.



Temporary storage to have at least 6 month capacity.

2. 
Trend data utility: continuously collect point object data variables for variables



from building controllers as selected by operator, including at minimum; present



value of the following point object types - DI, DO, AI, AO, AO set points value,



calculated values. Trend data utility to have capacity to trend concurrently points

at operator-selectable rate of 05 seconds to 3600 seconds, individually selectable for selected value, or use of COSV detection. Collected trend data to be stored on minimum 96 h basis in temporary storage until removed from trend data list by operator. Option to archive data before overwriting to be available.

3. 
Control Loop Plot Utility: For AO Points provide for the concurrent plotting of



the measured value input - present value, present value of the output, and AO



setpoint. The operator selectable sampling interval to be selectable between 1



second to 20 seconds. Plotting utility to scroll to left as the plot reaches right side



of display window. Systems not supporting control loop plot as separate function



must provide predefined groups of values. Each group to include values for one



control loop display.


4. 
Trend data Module to include display of historical or trend data to OWS screen



in X Y plot presentation. Plot utility to display minimum of 6 historical points or



up to 6 trend points concurrently or 1 control loop plot. For display output of



active trend data, display to automatically index to left when window becomes



full. Provide plotting capabilities to display collected data based on range of



selected value for (Y) component against time/date stamp of collected data for



(X) component.

5. 
Provide separate reports for each trend utility. Provide operator feature to specify



report type, by point name and for output device. Reports to include time, day,



month, year, report title, and operator's initials. Implement reports using report



module. Ensure trend data is exportable to third party spreadsheet or database



applications for PCs.

10. 
Report Module: reports for energy management programs, function totalization,


analog/pulse totalization and event totalization features available at MCU level. Refer


also to EMCS: Building Controllers.

1. 
Reports to include time, day, month, year, report title, operator's initials.

2. 
Software to provide capability to:



1. 
Generate and format reports for graphical and numerical display from




real time and stored data.



2. 
Print and store reports as selected by operator.



3.
Select and assign points used in such reports.



4. 
Sort output by area, system, as minimum.

3. 
Periodic/automatic report:



1. 
Generate specified report(s) automatically including options of start time




and date, interval between reports (hourly, daily, weekly, monthly),




output device. Software to permit modifying periodic/automatic




reporting profile at any time.

2. 
Reports to include:




1. 
Power demand and duty cycle summary: see application program





for same.




2. 
Disabled "Locked-out" point summary: include point name,





whether disabled by system or by operator.




3. 
Run time summary: summary of accumulated running time of





selected equipment. Include point name, run time to date, alarm





limit setting. Run time to accumulate until reset individually by





operator.




4. 
Summary of run time alarms: include point name, run time to





date, alarm limit.




5. 
Summary of start/stop schedules: include start/stop times and





days, point name.




6. 
Motor status summary.

4. 
Report types:

1. 
Dynamic reports: system to printout or display of point object data value




requested by operator. System to indicate status at time of request, when




displayed, updated at operator selected time interval. Provide option for




operator selection of report type, by point name, and/or output device.




Ensure reports are available for following point value combinations:




1. 
Points inaccessible from this OWS (total connected for this





location), multiple "areas".




2. 
Area (points and systems in Area).




3. 
Area, system (points in system).




4. 
System (points by system type).




5. 
System point (points by system and point object type).




6. 
Area point (points by system and point object type).




7. 
Point (points by point object type).

5. 
Summary report: printout or display of point object data value selected by



operator. Report header to indicate status at time of request. Ensure reports are



available on same basis as dynamic reports. Provide option as to report type,



point name, output device.

6. 
Include preformatted reports as listed in Event/Alarm Module.

11. 
Graphics Display Module: Graphics software utility to permit user to create, modify,


delete, file, and recall graphics required by EMCS: Site Requirements, Applications and 

Systems Sequences of Operation.

1. 
Provide capacity for 100% expansion of system graphics. Graphic interface to



provide user with multiple layered diagrams for site, building in plan view, floor



furniture plan view and building systems, overlayed with dynamic data



appropriately placed and permitting direct operator interaction. Graphic interface



to permit operator to start and stop equipment, change set points, modify alarm



limits, override system functions and points from graphic system displays by use



of mouse or similar pointing device.

2. 
Display specific system graphics: provide for manual and/or automatic activation



(on occurrence of an alarm). To include capability to call up and cancel display



of any graphic picture.

3. 
Library of pre-engineered screens and symbols depicting standard air handling



components (fans, coils, filters, dampers, VAV), complete mechanical system



components (chillers, boilers, pumps), electrical symbols.

4. 
Graphic development, creation, modification package to use mouse and drawing



utility to permit user to:



1. 
Modify portion of graphic picture/schematic background.



2. 
Delete graphic picture.



3.
Call up and cancel display of graphic picture.



4.
Define symbols.



5.
Position and size symbols.



6. 
Define background screens.



7.
Define connecting lines, curves.



8. 
Locate, orient, size descriptive text.



9. 
Define, display colours of all elements.



10. 
Establish co-relation between symbols or text and associated system




points or other graphic displays.


5. 
User to be able to build graphic displays showing on-line point data from



multiple MCU panels. Graphic displays to represent any logical grouping of



system points or calculated data based upon building function, mechanical



system, building layout, other logical grouping of points which aids operator in



analysis of facility operation. Data to be refreshed on screen as "changed data”



without redrawing of entire screen or row on screen.

6. 
Dynamic data (temperature, humidity, flow, status) to be shown in actual



schematic locations, to be automatically updated to show current values without



operator intervention.

7. 
Windowing environment to allow user to view several graphics simultaneously to



permit analysis of building operation, system performance, display of graphic



associated with alarm to be viewed without interrupting work in progress.

8. 
Utilize graphics package to generate system schematic diagrams as required in

EMCS: Site Requirements, Applications and Systems Sequences of Operation, and as directed by Owner’s Representative. In addition provide graphics for schematic depicted on mechanical plan flow diagrams, point lists and system graphics.  Provide graphic for floor depicting room sensors and control devices located in their actual location. For floor graphic include secondary diagram to show TCU-VAV box actuator and, flow sensor. Diagram to be single line schematic of ductwork as well as any associated heating coil or radiation valve. Owner’s Representative to provide CAD. Provide display of TCU -VAV’s in table form, include the following values as minimum; Space Temp, Setpoint mode, actual flow, min flow setpoint, max flow setpoint, cooling signal value, and heating signal value. Table to be organized by rooms and floor groupings.

9. 
Provide complete directory of system graphics, including other pertinent



information. Utilize mouse or pointing device to "point and click” to activate



selected graphic.

10. 
Provide unique sequence of operation graphic or pop-up window for each



graphic that is depicted on OWS. Provide access to sequence of operation



graphic by link button on each system graphic. Provide translation of sequence of



operation, a concise explanation of systems operation, from control descriptive



logic into plain English language.

12. 
Event/Alarm Module : displays in window alarms as received and stored in General


Event Log.

1. 
Classify alarms as "critical", "cautionary", "maintenance". Alarms and alarm



classifications to be designated by personnel requiring password level.

2. 
Presentation of alarms to include features identified under applicable report



definitions of report module paragraph.

3. 
Alarm reports:



1. 
Summary of points in critical, cautionary or maintenance alarm. Include




at least point name, alarm type, current value, limit exceeded.



2. 
Analog alarm limit summary: include point name, alarm limits, deviation




limits.

3. 
Summary of alarm messages: include associated point name, alarm




description.

4. 
Software to notify operator of each occurrence of alarm conditions. Each 
point to have its own secondary alarm message.

5. 
EMCS to notify operator of occurrence of alarms originating at any field device



within the following time periods of detection:



1. 
Critical - 5 seconds.



2. 
Cautionary - 10 seconds.



3. 
Maintenance - 10 seconds.

6. 
Display alarm messages in English.

7. 
Primary alarm message to include as minimum: point identifier, alarm



classification, time of occurrence, type of alarm. Provide for initial message to be



automatically presented to operator whenever associated alarm is reported.



Assignment of secondary messages to point to be operator-editable function.



Provide secondary messages giving further information (telephone lists,



maintenance functions) on per point basis.

8. 
System reaction to alarms: provide alarm annunciation by dedicated window



(activated to foreground on receipt of new alarm or event) of OWS with visual



and audible hardware indication. Acknowledgement of alarm to change visual



indicator from flashing to steady state and to silence audible device 



acknowledgement. Steady state to remain until alarm condition is corrected but



must not impede reporting of new alarm conditions. Notification of any type of



alarm not to impede notification of subsequent alarms or the function of



Controller’s/CDL. Random occurrence of alarms must not cause loss of any



alarm or over-burden system. Acknowledgement of one alarm not to be



considered as acknowledgement of any other alarms.

9. 
Controller network alarms: system supervision of controllers and communications 

lines to provide following alarms as minimum:



1.
Controller not responding - where possible delineate between controller




and communication line failure.



2. 
Controller responding - return to normal.



3. 
Controller communications bad - high error rate.



4. 
Controller communications normal - return to normal.

10. 
Digital/alarm status to be interrogated every 2 seconds as minimum or be direct



interrupting non-polling type (COV). Annunciate each non-expected status with



alarm message.

13.
Archiving and Restoration Module.

1. 
Primary OWS to include services to store back-up copies of controller databases.



Perform complete backup of OWS software and data files at time of system



installation and at time of final acceptance. Provide backup copies before and



after Controller's revisions or major modifications.

2. 
Provide continuous integrity supervision of controller data bases. When controller encounters database integrity problems with its data base, system to notify operator of need to download copy data base to restore proper operation.

3. 
Ensure data base back-up and downloading occurs over LAN without specialized



operator technical knowledge. Provide operator with ability to manually download 

entire controller data base, or parts thereof as required.

14. 
CDL Generator and Modifier Module.

1. 
CDL Generator module to permit generation and modification of CDLs.

2. 
Provide standard reference modules for text based systems module that will permit modification to suit site specific applications. Module to include cut, paste, search and compare utilities to permit easy CDL modification and verification.

3. 
Provide full library of symbols used by manufacturer for system product installed



accessible to operators for systems using graphical environment for creation of



CDLs Module to include graphic tools required to generate and create new object



code for downloading to building controllers.

4. 
Module to permit testing of code before downloading to building controllers.
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2.135
 INSTALLATION REQUIREMENTS

1. 
Provide necessary power as required from local 120 V emergency power branch circuit


panels for OWS's and peripheral equipment.

1. 
Install tamper locks on breakers of circuit panels.


2. 
Refer to UPS requirements stated under OWS Hardware in PART 2.
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2.136 
SUMMARY

1. 
Section Includes:


1. 
Materials and installation for building automation controllers including:



1. 
Master Control Unit (MCU).



2. 
Local Control Unit (LCU)



3. 
Equipment Control Unit (ECU).



4. 
Terminal Control Unit (TCU).

2.137
RELATED SECTIONS


1. 
EMCS: General Requirements.


2. 
EMCS: Submittals and Review Process.


3. 
EMCS: Project Records Documents.


4. 
EMCS: Field Control Devices.


5. 
EMCS: Site Requirements, Applications and Systems Sequences of Operation.

2.138
REFERENCES

1. 
American Society of Heating, Refrigeration, and Air-Conditioning Engineers, Inc.


(ASHRAE).

1.  ASHRAE, Applications Handbook, SI Edition.


2.  ASHRAE Standard 135 – BAC net – A Data Communications Protocol for

     Building Automation and Control Networks.


3.  ASHRAE Standard 135.1 Method of Test Conformance to BAC net.

2. 
Canadian Standards Association (CSA)

1.  C22.2 No.205, Signal Equipment.

3.
Institute of Electrical and Electronics Engineers (IEEE)

1. IEEE C37.90.1, Surge Withstand Capabilities Test for Protective Relays and Relays           Systems.

2.139 
DEFINITIONS

1. 
Acronyms used in this section include: see EMCS: General Requirements.

2.140 
SYSTEM DESCRIPTION

1. 
General: Network of controllers comprising of MCU(‘s), LCU(‘s), ECU(‘s) or TCU(‘s)


to be provided as indicated in System Architecture Diagram to support building systems


and associated sequence(s) of operations as detailed in these specifications.

1. 
Provide sufficient controllers to meet intents and requirements of this section.

2. 
Controllers quantity, and point contents to be approved by Owner’s



Representative at time of preliminary design review.

2. 
Controllers: stand-alone intelligent Control Units:

1. 
Incorporate programmable microprocessor, non-volatile program memory, RAM,



power supplies, as required to perform specified functions.

2. 
Incorporate communication interface ports for communication LANs to exchange



information with other Controllers.

3. 
Capable of interfacing with operator interface device.

4. 
Execute its logic and control using primary inputs and outputs connected directly



to its onboard input/output field terminations or slave devices, and without need



with other controller. Secondary input used for reset such as outdoor air



temperature may be located in other Controller(s).

2.141
DESIGN REQUIREMENTS

1. 
To include:

1. 
Scanning of AI and DI connected inputs for detection of change of value and



processing the detection of alarm conditions.

2. 
Perform On-Off digital control of connected points, including the resulting



required states generated through programmable logic output.

3. 
Perform Analog control using programmable logic, (including PID) with



adjustable dead bands and deviation alarms.

4. 
Control of systems as described in sequence of operations.

5. 
Execution of optimization routines as listed in this section.

2. 
Total spare capacity for MCUs and LCUs: at least 25% of each point type distributed


throughout the MCUs and LCUs.

3. 
Field Termination and Interface Devices.

1. 
To conform to CSA C22.2 No. 205.

2.
Electronically interface sensors and control devices to processor unit.

3. 
Include, but not be limited to, following:

1. 
Programmed firmware or logic circuits to meet functional and technical




requirements.



2. 
Power supplies for operation of logic devices and associated field




equipment.



3. 
Lockable wall cabinet.



4. 
Required communications equipment and wiring .



5. 
Leave controlled system in "fail-safe" mode in event of loss of




communication with, or failure of, processor unit.



6. 
Input/Output interface to accept as minimum AI, AO, DI, DO functions




as specified.



7. 
Wiring terminations: use conveniently located screw type or spade lug




terminals.

4. 
AI interface equipment to:

1. 
Convert analog signals to digital format with 12 bit analog-to-digital




resolution.



2. 
Provide for following input signal types and ranges:




1. 
4 - 20 mA;




2.
0-10V DC




3. 
10 K ohm.



3. 
Meet IEEE C37.90.1 surge withstand capability.



4. 
Have common mode signal rejection greater than 60 dB to 60 Hz.

5.
Where required, dropping resistors to be certified precision devices




which complement accuracy of sensor and transmitter range specified.

5. 
AO interface equipment:

1. 
Convert digital data from controller processor to acceptable analog




output signals using 12 bit digital-to-analog resolution.



2. 
Provide for following output signal types and ranges:




1. 
4 - 20 mA.




2. 
0 - 10 V DC.




3. 
Meet IEEE C37.90.1 surge withstand capability.

6. 
DI interface equipment:

1. 
Able to reliably detect contact change of sensed field contact and




transmit condition to controller.



2. 
Meet IEEE C37.90.1 surge withstand capability.



3. 
Accept pulsed inputs up to 2 kHz.

7.
DO interface equipment:

1. 
Respond to controller processor output, switch respective outputs. Each




DO hardware to be capable of switching up to 0.5 amps at 24 V AC.



2. 
Switch up to 5 amps at 220 V AC using optional interface relay.

4. 
Controller’s and associated hardware and software: operate in conditions of 0ΕC to


44ΕC and 20 % to 90 % non-condensing RH.

5. 
Controllers (MCU, LCU): mount in wall mounted cabinet with hinged, keyed-alike locked 
door.

1. 
Provide for conduit entrance from top, bottom or sides of panel.


2. 
ECUs to be mounted in equipment enclosures or separate enclosures.


3. 
Mounting details as approved by Owner’s Representative for ceiling



mounting.

6. 
Cabinets to provide protection from water dripping from above, while allowing sufficient


airflow to prevent internal overheating.

7.
 Provide surge and low voltage protection for interconnecting wiring connections.

2.142
SUBMITTALS

1. 
Make Submittals in accordance with Submittal Procedures and EMCS: Submittals and 
Review Process.

1. 
Submit product data sheets for each product item proposed for this project.

2.143 
MAINTENANCE PROCEDURES

1. 
Provided manufacturers recommended maintenance procedures for insertion in EMCS: 
Project Record Documents.
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2.144 
MASTER CONTROL UNIT (MCU)

1. 
Primary function of MCU is to provide co-ordination and supervision of subordinate


devices. Supervisory role shall include coordination of subordinate devices in the


execution of optimization routines such as demand limiting or enthalpy control.

2. 
Include high speed communication LAN Port for Peer to Peer communications with


OWS(s) and other MCU level devices. Include support for Open System Protocols,


BACnet.

3. 
MCU shall have local I/O capacity as follows;

1. 
To have at least 16 I/O points of which minimum to be 2AO, 6AI, 4DI, 4DO.


2. 
LCU’s to be added to support system functions as indicated in I/O Summary List.

4. 
Central Processor Unit (CPU)

1. 
Processor to consist of at minimum a 16 bit microprocessor capable of supporting software to meet specified requirements.

2. 
CPU idle time to be more than 30 % when system configured to maximum input



and output with worst case program use.

3. 
Minimum addressable memory to be at manufacturer's discretion but to support



at least all performance and technical specifications. Memory to include:

1. 
Non-volatile EEPROM to contain operating system, executive,




application, sub-routine, other configurations definition software. Tape




media not acceptable.

2. 
Battery backed (72 hr minimum capacity) RAM (to reduce the need to




reload operating data in event of power failure) RAM to contain CDLs,




application parameters, operating data or software that is required to be




modifiable from operational standpoint such as schedules, setpoints,




alarm limits, PID constants and CDL and hence modifiable on-line




through operator panel or remote operator's interface. RAM to be




downline loadable from OWS, CAB-Gateway, or locally installed floppy




disk.

4.
Include uninterruptible clock accurate to plus or minus 5 secs/month, capable of



deriving month/day/hour/minute/second, with rechargeable batteries for



minimum 72 hr operation in event of power failure.

5. 
Local Operator Terminal (OT)

1. 
OT to:

1. 
Have integral access/display panel where immediate access to 


OWS is not available.




2. 
Support operator's terminal for local command entry, 





instantaneous and historical data display, programs additions and 




modifications.




3. 
Simultaneously display minimum of 16 points with full English





identification to allow operator to view single screen dynamic 




displays depicting entire mechanical systems.

2. 
Functions to include, but not be limited to, following:

1. 
Start and stop points.




2. 
Modify setpoints.




3. 
Modify PID loop setpoints.




4. 
Override PID control.




5. 
Change time/date.




6. 
Add/modify/start/stop weekly scheduling.




7.
 Add/modify setpoint weekly scheduling.




8. 
Enter temporary override schedules.




9. 
Define holiday schedules.




10. 
View analog limits.




11. 
Enter/modify analog warning limits.




12. 
Enter/modify analog alarm limits.




13. 
Enter/modify analog differentials.


3. 

OT to provide access to real and calculated points in controller to which it 


 

is connected or to any other controller in network. This capability not to be



     
restricted to subset of predefined "global points" but to provide totally 



open exchange of data between OT and any other controller in network.



4. 
Operator access to OTs to the same as OWS user password. Password 



changes to automatically be downloaded to controllers on network.

5. 
OT to provide prompting to eliminate need for user to remember command format or point names. Prompting to be consistent with user's password clearance and types of points displayed to eliminate possibility of operator error.

6. 
Identity of real or calculated points to be consistent with network devices. 


Use same point identifier as at OWS’s for access of points at OT to 


eliminate crossreference or look-up tables.

2.145 
LOCAL CONTROL UNIT (LCU)

1. 
Provide multiple control functions for typical built-up and package HVAC, hydronic and


electrical systems.

2. 
Minimum of 16 I/O points of which minimum be 4 AOs, 4 AIs, 4 DIs, 4 DOs.

3. 
Points of one Building System to be connected to one controller as listed in I/O Summary designations.

4. 
Microprocessor capable of supporting necessary software and hardware to meet specified requirements. As per MCU requirements (section 2.3.4) above with the following additions:

1. 
Include as minimum 2 interface ports for connection to local computer terminal.

2. 
Design so that shorts, opens or grounds on any input or output will not interfere



with other input or output signals.

3. 
Physically separate line voltage (50V and over) circuits from DC logic circuits to



permit maintenance on either circuit with minimum hazards to technician and



equipment.

4. 
Include power supplies for operation of LCU and associated field equipment.

5.
 In event of loss of communications with, or failure of, MCU, LCU to continue to



perform control. Controllers that use defaults or fail to open or close positions



not acceptable.

6.
Provide conveniently located screw type or spade lug terminals for field wiring.

7. 
LCU to have 25 % spare input and 25 % output point capacity without addition



of cards, terminals, etc.

2.146
TERMINAL/EQUIPMENT CONTROL UNIT (TCU/ECU)

1. 
Microprocessor capable of supporting necessary software and hardware to meet


TCU/ECU functional specifications.

1. 
The TCU definition to be consistent with those defined in ASHRAE HVAC



Applications Handbook.

2. 
Controller to communicate directly with EMCS through EMCS LAN and provide access

from EMCS OWS for setting occupied and unoccupied space temperature setpoints, flow setpoints, and associated alarm values, permit reading of sensor values, field control
values (% open) and transmit alarm conditions to EMCS OWS.

3. 
VAV Terminal Controller

1. 
Microprocessor based controller with integral flow transducer, including



software routines to execute PID algorithms, calculate airflow for integral flow



transducer and measure temperatures as per I/O Summary required inputs.



Sequence of operation to ASHRAE HVAC Applications Handbook.

2. 
Controller to support point definition; in accordance with EMCS: General 



Requirements.

3. 
Controller to operate independent of network in case of communication failure.

4. 
Controller to include damper actuator and terminations for input and output



sensors and devices.

2.147
SOFTWARE

1. 
General:


1. 
Include as minimum: operating system executive, communications, application



programs, operator interface, and systems sequence of operation - CDL's.

2. 
To include "firmware" or instructions which are programmed into ROM,



EPROM, EEPROM or other non-volatile memory.

3. 
Include initial programming of all Controllers, for entire system.

2. 
Program and data storage:

1. 
Store executive programs and site configuration data in ROM, EEPROM or other



non-volatile memory.

2. 
Maintain CDL and operating data such as setpoints, operating constants, alarm



limits in battery-backed RAM or EEPROM for display and modification by



operator.

3. 
Programming languages:

1. 
Control Description Logic software to be programmed using English like or



graphical, high level, general control language.

2. 
Structure software in modular fashion to permit simple restructuring of program



modules if future software additions or modifications are required. GO TO



constructs not allowed.

4. 
Operator terminal interface:

1. 
MCU to perform operating and control functions specified EMCS: Operator Work 


Stations (OWS), including:

1. 
Multi-level password access protection to allow user/manager to limit




workstation control.



2. 
Alarm management: processing and messages.



3. 
Operator commands.



4. 
Reports.



5. 
Displays.



6. 
Point identification.

5. 
Pseudo or calculated points:

1. 
Software to have access to any value or status in controller or other networked



controller so as to define and calculate pseudo point from other values/status of



controller. When current pseudo point value is derived, normal alarm checks



must be performed or value used to totalize.

2. 
Inputs and outputs for any process to be able to include data from controllers to



permit development of network-wide control strategies. Processes also to permit



operator to use results of one process as input to any number of other processes



(eg. cascading).

6. 
Control Description Logic (CDL):

1. 
Capable of generating on-line project-specific control loop algorithms (CDLs).



CDLs to be software based, programmed into RAM or EEPROM and backed up



to OWS. Owner must have access to these algorithms for modification or to be



able to create new ones and to integrate these into CDLs on BC(s) from OWS.

2. 
Write CDL in high level language that allows algorithms and interlocking



programs to be written simply and clearly. Use parameters entered into system



(eg. setpoints) to determine operation of algorithm. Operator to be able to alter



operating parameters on-line from OWS or BC(s) and to tune control loops.

3. 
Perform changes to CDL on-line.

4. 
Control logic to have access to values or status of all points available to



controller including global or common values, allowing cascading or interlocking



control.

5. 
Energy optimization routines such as enthalpy control, supply temperature reset,



etc. to be LCU or MCU resident functions and form part of CDL.

6. 
MCU to be able to perform following pre-tested control algorithms:

1. 
Two position control.



2. 
Proportional Integral and Derivative (PID) control.



3. 
Automatic control loop tuning.

7. 
Control software to provide the ability to define the time between successive



starts for each piece of equipment to reduce cycling of motors.

8. 
Provide protection against excessive electrical-demand situations during start-up



periods by automatically introducing time delays between successive start



commands to heavy electrical loads.

9. 
Power Fail Restart: Upon detection of power failure system to verify availability



of emergency power as determined by emergency power transfer switches and



analyze controlled equipment to determine its appropriate status under



emergency power conditions and start or stop equipment as defined by I/O



Summary. Upon resumption of normal power as determined by emergency



power transfer switches, MCU to analyze status of controlled equipment,



compare with normal occupancy scheduling, turn equipment on or off as



necessary to resume normal operation.

7. 
Event and Alarm management: The system to use a management by exception concept


for Alarm Reporting. This is a system wide requirement. This approach will insure that


only principal alarms are reported to OWS. Events which occur as a direct result of the


primary event to be suppressed by the system and only events which fail to occur to be


reported. Such event sequence to be identified in I/O Summary and sequence of


operation. Examples of above are, operational temperature alarms limits which are


exceeded when main air handler is stopped, or General Fire condition shuts air handlers


down, only Fire alarm status shall be reported. The exception is, when an air handler


which is supposed to stop or start fails to do so under the event condition.

8. 
Energy management programs: The following programs shall include specific


summarizing reports, to include the date stamp indicating sensor details which activated


and or terminated the feature.

1. 
MCU in coordination with subordinate LCU, TCU, ECU to provide for the



following energy management routines:

1.
 Time of day scheduling.



2. 
Calendar based scheduling.



3. 
Holiday scheduling.



4. 
Temporary schedule overrides.



5. 
Optimal start stop.



6. 
Night setback control.



7. 
Enthalpy (economizer) switchover.



8. 
Peak demand limiting.



9. 
Temperature compensated load rolling.



10. 
Fan speed/flow rate control.



11. 
Cold deck reset.



12. 
Hot deck reset.



13. 
Hot water reset.



14. 
Chilled water reset.



15. 
Condenser water reset.



16. 
Chiller sequencing.



17. 
Night purge.


2. 
Programs to be executed automatically without need for operator intervention



and be flexible enough to allow customization.


3. 
Apply programs to equipment and systems as specified or requested by the 


Owner’s Representative.

9. 
Function/Event Totalization: features to provide predefined reports which show daily,


weekly, and monthly accumulating totals and which include high rate (time stamped) and


low rate (time stamped) and accumulation to date for month.

1. 
MCUs to accumulate and store automatically run-time for binary input and



output points.

2. 
MCU to automatically sample, calculate and store consumption totals on daily,



weekly or monthly basis for user-selected analog or binary pulse input-type



points.


3. 
MCU to automatically count events (number of times pump is cycled off and on)



daily, weekly or monthly basis.

4. 
Totalization routine to have sampling resolution of 1 min or less for analog



inputs.

5. 
Totalization to provide calculations and storage of accumulations up to 99,999.9



units (eg. kWH, litres, tonnes, etc.).

6. 
Store event totalization records with minimum of 9,999,999 events before reset.

7. 
User to be able to define warning limit and generate user-specified messages



when limit reached.

2.148 
LEVELS OF ADDRESS

1. 
Upon operator’s request, EMCS to present status of any single ‘point’, ‘system’ or point


group, entire ‘area’, or entire network on printer or OWS as selected by operator.

1. 
Display analog values digitally to 1 place of decimals with negative sign as



required.

2. 
Update displayed analog values and status when new values received.

3. 
Flag points in alarm by blinking, reverse video, different colour, bracketed or



other means to differentiate from points not in alarm.

4. 
Updates to be change-of-value (COV)-driven or if polled not exceeding 2 second



intervals.

2.149 
POINT NAME SUPPORT

1. 
Controllers (MCU, LCU) to support point naming convention as defined in 
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2.150 
LOCATION

1. 
Location of Controllers to be approved by Owner’s Representative.

2.151 
INSTALLATION

1. 
Install Controllers in secure enclosures as indicated.

2. 
Provide necessary power from local 120 V branch circuit panel for equipment.

3. 
Install tamper locks on breakers of circuit breaker panel.

4. 
Use Uninterruptible Power Supply (UPS) and emergency power when equipment must


operate in an emergency and co-ordinating mode.
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2.152 
RELATED SECTIONS

1. 
 EMCS: Submittals and Review Process.

2. 
EMCS: Project Records Documents.

2.153 
REFERENCES

1. 
American National Standards Institute (ANSI)

1. 
ANSI C12.7, Requirements for Watthour Meter Sockets.


2. 
ANSI/IEEE C57.13, Requirements for Instrument Transformers.

2. 
Canadian Standards Association

1. 
CSA Type 1 Enclosure


2. 
CSA Type 4X Enclosures


3. 
CSA Type 12 Enclosures

2.154 
SUBMITTALS

1. 
Submit shop drawings and manufacturer’s installation instructions in accordance with


EMCS: Submittals and Review Process.

2. 
Include:

1. 
Information as specified for each device.


2. 
Manufacturer's detailed installation instructions.

3. 
Pre-Installation Tests

1.
Submit samples at random from equipment shipped, as requested by Owner’s



Representative, for testing before installation. Replace devices not meeting



specified performance and accuracy.

4. 
Manufacturer’s Instructions

1. 
Submit manufacturer’s installation instructions for specified equipment and



devices.

2.156 
CLOSEOUT SUBMITTALS

1. 
Submit operating and maintenance data for inclusion in operation and maintenance


manual in accordance with EMCS: Project Records Documents.
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2.157 
GENERAL

1. 
Control devices of each category to be of same type and manufacturer.

2. 
External trim materials to be corrosion resistant. Internal parts to be assembled in


watertight, shockproof, vibration-proof, heat resistant assembly.

3. 
Operating conditions: 0 - 32 ΕC with 10 - 90 % RH (non-condensing) unless otherwise


specified.

4. 
Terminations: use standard conduit box with slot screwdriver compression connector


block unless otherwise specified.

5. 
Transmitters to be unaffected by external transmitters (eg. walkie talkies).

6. 
Account for hysteresis, relaxation time, maximum and minimum limits in applications of


sensors and controls.

7. 
Outdoor installations: use weatherproof construction in CSA 4X enclosures.

8. 
Devices to be installed in user occupied space must not exceed Noise Criteria (NC) of 35.  Noise generated by any device must not be detectable above space ambient conditions.

2.158 
TEMPERATURE SENSORS

1. 
General: except for VAV box control to be resistance or thermocouple type to following


requirements:

1. 
Thermisters 10 K ohm, + 0.2o C accuracy, less than 0.1o C drift over 10 year



span. Power supply 5 V dc, 10-35 Vdc, 24 Vac..

2. 
RTD's: 1000 ohm at 0 ΕC (plus or minus 0.2 ohms) platinum element with strain



minimizing construction, 3 integral anchored leadwires. Coefficient of resistivity:



0.00385 ohms/ohmΕC.

3.
Immersion wells: NPS 3/4, stainless steel spring loaded construction, with heat



transfer compound compatible with sensor. Insertion length 100 mm as indicated.

2. 
Sensors:

1. 
Room type: wall mounting, in slotted type covers, LCD display oC or oF, with



guard as indicated. Dual set point momentary push button, override switch.

2. 
Room type for VAV boxes: as for room type, above. Include setpoint adjustment,



local indication, push button override for night set back function.

3. 
General purpose duct type: suitable for insertion into ducts at any angle, insertion



length 460 mm.

4. 
Averaging duct type: continuous filament with minimum immersion length 6000



mm. Bend probe at field installation time to 100 mm radius at any point along



probe without degradation of performance.

5. 
Outside air type: complete with probe length 100 - 150 mm long, non-corroding



shield to minimize solar and wind effects, threaded fitting for mating to 13 mm



conduit, weatherproof construction in CSA 4X enclosure.

6. 
Immersion type: spring loaded probe, NPT ½ fitting insertion to suit pipe size.

2.159 
TEMPERATURE TRANSMITTERS

1.
Requirements:


1. 
Input circuit: to accept 3-lead, 100 ohm at 0 deg C, platinum resistance detector



type sensors.

2.
Power supply: 575 ohms at 24 V DC into load of 575 ohms. Power supply effect



less than 0.01 deg C per volt change.

3. 
Output signal: 4 - 20 mA into 500 ohm maximum load.

4. 
Input and output short circuit and open circuit protection.

5. 
Output variation: less than 0.2 % of full scale for supply voltage variation of plus



or minus 10 %.

6. 
Combined non-linearity, repeatability, hysteresis effects: not to exceed plus or



minus 0.5 % of full scale output.

7. 
Maximum current to 100 ohm RTD sensor: not to exceed 22.5 mA.

8. 
Integral zero and span adjustments.

9. 
Temperature effects: not to exceed plus or minus 1.0 % of full scale/ 50 ΕC.

10. 
Long term output drift: not to exceed 0.25 % of full scale/ 6 months.

11. 
Transmitter ranges: Select narrowest range to suit application from following:

1. 
Minus 50 _C to plus 50 _C, plus or minus 0.5 _C.



2. 
0 to 100 _C, plus or minus 0.5 _C.



3. 
0 to 50 _C, plus or minus 0.25 _C.



4. 
0 to 25 _C, plus or minus 0.1 _C.



5. 
10 to 35 _C, plus or minus 0.25_C.

2.160 
HUMIDITY SENSORS

1. 
Requirements:

1. 
Range: 5 - 95 % RH minimum.

2. 
Operating temperature range: -40oC to 85oC.

3. 
Absolute accuracy:

1. 
Duct sensors: plus or minus 5 %.



2. 
Room sensors: plus or minus 2 %.
4. 
Sheath: stainless steel with integral shroud for specified operation in air streams



of up to 10 m/s.

5. 
Maintenance: by simple field method such as washing with solvent or mild



detergent solution so as to remove anticipated airborne contaminants.

6. 
Maximum sensor non-linearity: plus or minus 0.5% RH with defined curves.

7. 
Room sensors: wall mounted.

8. 
Duct mounted sensors: locate so that sensing element is between 1/3 and 2/3



distance across any duct dimension.

9. 
Sensors to be unaffected by external transmitters such as walkie-talkies.



Demonstrate to Owner’s Representative.

10. 
Power supply: 18-35 Vdc, 18-32 Vac with temperature sensor.

2.161 
HUMIDITY TRANSMITTERS

1. 
Requirements:

1. 
Input signal: from 1000 ohm RTD.

2. 
Output signal: 4 - 20 mA into 1000 ohm maximum load, 0-5 Vdc, 0-10 Vdc.

3. 
Input and output short circuit and open circuit protection.

4. 
Output accuracy: not to exceed 0.1 % of full span.

5. 
Output linearity error: plus or minus 1.0 % maximum of full scale output.

6. 
Integral zero and span adjustment.

7. 
Temperature range: 0-70oC, -40oC to 85oC for outside air.

8. 
Long term output drift: not to exceed 0.25 % of full scale output/ 6 months.

2.162
PRESSURE/CURRENT (P/I) TRANSMITTERS

1. 
Requirements:

1. 
Range: as indicated in I/O summaries.

1. 
Pressure sensing elements: bourdon tube, bellows or diaphragm type.



2. 
Internal materials: suitable for continuous contact with industrial




standard instrument air, compressed air, water, steam, as applicable.

2. 
Output signal: 4 - 20 mA, 0-5V, 0-10V.

3. 
Output variations: + 1 % full scale for supply voltage variations of plus or minus



10 %.

4. 
Combined non-linearity, repeatability, and hysteresis effects: not to exceed plus



or minus 1% of full scale output over entire range.


5.
Integral zero and span adjustment.

6. 
Temperature effects: not to exceed plus or minus 1.5 % full scale/ 50 ΕC.

7. 
Over-pressure input protection to at least twice rated input pressure.

8. 
Output short circuit and open circuit protection.

9. 
Pressure ranges: see I/O Summaries.

10. 
Accuracy: plus or minus 1 % of full scale.

11. 
LCD Display.

2.163 
DIFFERENTIAL PRESSURE (KPA) TRANSMITTERS

1. 
Requirements:

1. 
Internal materials: suitable for continuous contact with industrial standard



instrument air, compressed air, water, steam, as applicable.

2. 
Output signal: 4 - 20 mA, 0-5V, 0-10V.

3. 
Output variations: + 1 % full scale for supply voltage variations of plus or minus



10 %.

4. 
Combined non-linearity, repeatability, and hysteresis effects: not to exceed plus



or minus 1 % of full scale output over entire range.

5. 
Integral zero and span adjustment.

6. 
Temperature effects: not to exceed plus or minus 1.5 % full scale/ 50 ΕC.

7. 
Over-pressure input protection to at least twice rated input pressure.

8. 
Output short circuit and open circuit protection.

9. 
The unit to have a NPT connection. The enclosure shall be an integral part of the



unit.

10. 
LCD Display.

2.164 
DIFFERENTIAL PRESSURE (PA) TRANSMITTERS

1. 
Requirements:

1. 
Output signal: 4 - 20 mA in 400 ohms, 0-5V into 5K ohms minimum, 0-10 V into



10K ohms minimum.

2. 
Output variations: + 1% full scale for supply voltage variations of plus or minus



10%.

3. 
Integral zero and span adjustment.

4. 
Temperature effects: not to exceed plus or minus 3% full scale/ 50 C.

5. 
Output short circuit and open circuit protection.

6. 
The unit to have a NPT ½ conduit connection. The enclosure shall be an integral



part of the unit.

7. 
Pressure ranges: see I/O Summaries.

8. 
LCD Display.

2.165 
FAN SYSTEM STATIC PRESSURE SENSORS

1. 
As per 2.10

2.166 
FAN SYSTEM STATIC PRESSURE TRANSMITTERS

1.
 Requirements:


1. 
Output signal: 4 - 20 mA in 400 ohms, 0-5V into 5K ohms minimum, 0-10 V into



10K ohms minimum.

2. 
Output variations: + 1% full scale for supply voltage variations of plus or minus



10%.

3. 
Integral zero and span adjustment.

4. 
Temperature effects: not to exceed plus or minus 3% full scale/ 50 C.

5. 
Output short circuit and open circuit protection.

6. 
The unit to have a NPT ½ conduit connection. The enclosure shall be an integral



part of the unit.

7. 
Pressure ranges: see I/O Summaries.

8. 
LCD Display.

2.167 
DUCT SYSTEM VELOCITY PRESSURE SENSORS

1. 
Requirements:


1. 
Multipoint static and total pressure sensing element with self-averaging manifold



with integral air equalizer and straightener section.

2. 
Maximum pressure loss: 37 Pa at 1000 m/s.

3. 
Accuracy: plus or minus 1 % of actual duct velocity.

2.168 
FAN SYSTEM VELOCITY PRESSURE TRANSMITTERS

1. 
Requirements:

1. 
Output signal: 4 - 20 mA linear into 500 ohm maximum load.

2. 
Calibrated span: not to exceed 25 % of duct velocity pressure at maximum flow.

3. 
Accuracy: 0.4 % of span.

4. 
Repeatability: within 0.1 % of output.

5. 
Linearity: within 0.5 % of span.

6. 
Deadband or hysteresis: 0.1 % of span.

7. 
External exposed zero and span adjustment.

8. 
The unit to have a NPT ½ conduit connection. The enclosure shall be an integral



part of the unit.

2.169 
TURBINE FLOW METERS

1. 
Requirements:

1. 
Flow range: as specified in I/O summaries.

2. 
Pressure rating: 1035 kPa (gauge) at 38 ΕC.

3. 
Temperature rating: 5 to 260 ΕC.

4. 
Repeatability: plus or minus 0.1 %.

5. 
Accuracy and linearity: plus or minus 0.5 %.

6. 
Flow rangability: at least 10:1.

7. 
Output voltage: 30 to 300 mV peak-to-peak into 10 Kohm load.

8. 
Body material: brass, bronze or cast iron.

9. 
Ends:

1. 
NPS 2 and under: screwed or flanged



2. 
NPS 2 1/2 and over: flanged.

2.170 
FREQUENCY-TO-DC TRANSMITTERS FOR TURBINE METERS

1.
 Requirements:

1. 
Input: greater than 5000 ohm.

1. Range: greater than 100 mV less than 20 V peak-to-peak, 200 through 
400

    Hz.

2. 
Span adjustment: fully adjustable.

3. 
Zero adjustment: 0 to 10% of output.

4. 
Output: 4 to 20 mA into 500 ohm load.

5. 
Load effect: plus or minus 0.1 % of span zero to maximum load resistance.

6. 
Linearity and repeatability: plus or minus 0.05 % of span.

7. 
Power input: 24 V DC plus or minus 10 %.

8. 
Input, output and power input transformer isolated.

9. 
Enclosure: general purpose CSA 1.

2.171 
PRESSURE AND DIFFERENTIAL PRESSURE SENSORS AND SWITCHES

1. 
Requirements:

1. 
Range: as indicated in I/O summaries.

1. Pressure sensing elements: bourdon tube, bellows or diaphragm type.

2. 
Adjustable setpoint and differential.

3. 
Switch: snap action type, rated at 120V, 15 amps AC or 24 V DC.

4. 
Sensor assembly: to operate automatically and reset automatically when conditions return to normal. Over-pressure input protection to at least twice rated input pressure.

5. 
Accuracy: within 2% repetitive switching.

6. 
Provide sensor pressure and accuracy ratings:

1. 
Chilled and condenser water: 860 kPa.



2. 
Hot water: 860 kPa.



3. 
Low pressure steam, compressed air: 1050 kPa. Range: 0 to 200 kPa.




Accuracy: plus or minus 3 kPa.

4. 
Medium pressure steam, compressed air: 1050 kPa. Range: 0 to 700 kPa.  Accuracy: plus or minus 7 kPa.



5. 
High pressure steam: 2100 kPa. Range: 0 to 2100 kPa. Accuracy: plus or




minus 14 kPa.



6. 
High temperature water: 2700 kPa. Range: 0-2700 kPa. Accuracy: plus




or minus 25 kPa.



7.
For fan operation: Range: 0 to 3000 Pa. Adjustable differential: 10 to 300 



Pa.

7. 
Provide sensors with isolation valve and snubber between sensor and pressure



source on liquid service.

8. 
Sensors on steam and high temperature hot water service: provide pigtail syphon.

2.172 
TEMPERATURE SWITCHES

1. 
Requirements:

1. 
Range: see I/O summaries.

2. 
Temperature sensor: liquid, vapour or bimetallic type. Operate automatically.



Reset automatically, except as follows:

1. 
Freeze protection: manual reset. Optional if software does not auto




restart.



2. 
Fire detection: manual reset. Optional if software does not auto restart.



3. 
Duct Heater: high limit manual reset in addition to automatic reset.

3. 
Adjustable setpoint and differential.

4. 
Accuracy: plus or minus 1 ΕC.

5.
Snap action rating: 120V, 15 amps or 24V DC as required. Switch to be DPST



for hardwire and EMCS connections.

6.
 Type as follows:

1.
Room: for wall mounting on standard electrical box with or without




protective guard as indicated.

2. 
Duct, general purpose: insertion length = 460 mm.

3. 
Thermowell: stainless steel, with compression fitting for NPS 3/4




thermowell. Immersion length: 100 mm.

4. 
Freeze detection: continuous element with 6000 mm insertion length,




duct mounting, to detect coldest temperature in any 300 mm length.

5. 
Strap-on: with helical screw stainless steel clamp.

2.173 
TANK LEVEL SWITCHES

1. 
Requirements:

1. 
Indicate high/low water level and to alarm.

2. 
For mounting on top of tank.

3. 
Maximum operating temperature: 120 ΕC.

4. 
Mechanical switch or snap action contacts rated 15 amp at 120 V.

5. 
Adjustable setpoint and differential.

2.174 
LIQUID LEVEL SWITCHES

1. 
Requirements:

1. 
Liquid level activated switch sealed in waterproof and shockproof enclosure.

2. 
Complete with float, flexible cord, weight. Instrument casing to be suitable for



immersion in measured liquid.

3. 
N.O./N.C. Contacts rated at 15 amps at 120V AC. CSA approval for up to 250



volt 10 amps AC.

2.175 
WIND VELOCITY TRANSMITTERS

1. 
Requirements:

1. 
3-cup anemometer and airfoil vane mounted on common vertical axis, designed



for mast mounting.

2. 
Anemometer:

1. 
Range: 0-160 km/h.



2. 
Threshold: 3.0 km/h.



3. 
Accuracy: +/- 2%.

3. 
Airfoil vane

1. 
Anemometer range: 0-360o with infinite resolution potentiometer with no




loss of reading at transition point.



2. 
Starting threshold: 1.1 m/s.



3. 
Accuracy: +/- 0.5%.



4. 
Output signal: 4 to 20 mA into 500 ohm load.



5.
Provide two output signals: velocity, direction.



6. 
Mast: aluminum, size and height as indicated. Provide at least 3 stainless




steel guys, turnbuckles, anchor bolts. Follow manufacturers installation




guidelines. Lightning protection as indicated on electrical drawings.

2.176 
CURRENT/PNEUMATIC (I/P) TRANSDUCERS

1. 
Requirements:

1. 
Input range: 4 to 20 mA.

2. 
Output range: proportional 20-104 kPa.

3. 
Housing: dustproof or panel mounted.

4. 
Internal materials: suitable for continuous contact with industrial standard



instrument air.

5. 
Combined non-linearity, repeatability, hysteresis effects: not to exceed plus or



minus 2 % of full scale over entire range.

6. 
Integral zero and span adjustment.

7. 
Temperature effect: plus or minus 2.0 % full scale/ 50 ΕC or less.

8. 
Regulated supply pressure: 206 kPa maximum.

9. 
Air consumption: 16.5 ml/s maximum.

10. 
Integral gauge manifold c/w gauge (0-206 kPa).

2.177 
SOLENOID CONTROL AIR VALVES

1. 
Coil: 120V AC or 24V DC, as indicated.

2. 
Complete with manual over-ride.

3. 
Shall have the capacity to pass .07 l/s air at 104 kPa differential.

2.178 
AIR PRESSURE GAUGES

1. 
Diameter: 38 mm minimum.

2. 
Range: zero to two times operating pressure of measured pressure media to nearest


standard range.

2.179 
ELECTRICAL RELAYS

1. 
Requirements:

1. 
Double voltage, DPDT, plug-in type with termination base.

2. 
Coils: rated for 120V AC or 24V DC. Other voltage: provide transformer.

3. 
Contacts: rated at 5 amps at 120 V AC.

4. 
Relay to have visual status indication

2.180 
SOLID STATE RELAYS

1. 
Requirements:

1. 
CSA approved.

2. 
Suitable to the application as recommended by manufacturer.

3. 
Voltage range: 75-265 VAC


4. 
Panel mounting.

5. 
Suitable for AC or DC loads.

6. 
Output surge absorbing element for inductive on/off loads.

7.
Input capacitor/resistor circuit for pulse noise absorption.

8. 
For input inductive noise use twisted-pair wires for electromagnetic noise and



shielded cable for static noise.

2.181 
CURRENT TRANSDUCERS

1. 
Requirements:

1. 
Range: in accordance with Equipment Schedules.

2. 
Purpose: measure line current and produce proportional signal in one of



following ranges:

1. 
4-20 mA DC.



2. 
0-5 volt DC.



3. 
0-10 volts DC.



4. 
2-10 volts DC.

3. 
Frequency insensitive from 10 - 80 hz.

4. 
Accuracy to 0.5% full scale.

5.
Zero and span adjustments. Field adjustable range to suit motor applications.

6. 
Adjustable mounting bracket to allow for secure/safe mounting inside the MCC



or starter enclosure.

2.182 
CURRENT SENSING RELAYS

1. 
Requirements:

1. 
Complete with metering transformer ranged to match load, plug-in base and



shorting shunt to protect current transformer when relay is removed from socket.

2. 
Suitable for single or 3 phase metering into single relay.

3. 
To have adjustable latch level, adjustable delay on latch and minimum



differential of 10 % of latch setting between latch level and release level.

4. 
3-Phase application: provide for discrimination between phases.

5. 
To have adjustable latch level to allow detection of worst case selection. To be

powered from control circuit of motor starter being metered. Relay and base to be mounted in adjacent auxiliary cabinet only if control circuit power to be brought into auxiliary cabinet. Adjustments to be acceptable from auxiliary cabinet.

6. 
Relay contacts: capable of handling 10 amps at 240 V AC.

2.
All exhaust fans to have CT sensors added for operating status

2.183 
CONTROL DAMPERS

1. 
Construction: blades, 152 mm wide, 1219 mm long, maximum. Modular maximum size,


1219 mm wide x 2438 mm high. Multiple sections to have stiffening mullions and jack


shafts.

2. 
Materials

1. 
Frame: 2.3 mm minimum thickness galvanized steel.

2. 
Blades: galvanized steel with two sheets 0.5 mm thick or otherwise reinforced to



ensure specified low leakage when fully closed.

3. 
Bearings: oil impregnated sintered bronze. Provide thrust bearings for vertical



blades.

4. 
Linkage and shafts: zinc plated steel.

5. 
Seals: replaceable neoprene or stainless steel spring on sides, top, bottom of



frame, along all blade edges and blade ends.

3. 
Performance:

1. 
Capacity: refer to I/O Summaries.

2. 
0.02 L/s.m 2 maximum allowable leakage against 1000 Pa static pressure.

4. 
Temperature range: minus 50°C to plus 100°C.

1. 
Arrangements: dampers mixing warm and cold air to be parallel blade, mounted



at right angles to each other, with blades opening to mix air stream.

2.184 
PNEUMATIC CONTROL DAMPER OPERATORS

1. 
Requirements:

1. 
Piston type with spring return for "fail-safe" in Normally Open or Normally



Closed position, as indicated.

2. 
Operator: size so as to control dampers against maximum pressure or dynamic



closing pressure (whichever is greater).

3. 
Adjustable spring and stroke external stops to limit strokes in either direction.

4. 
Full relay type positioner with interconnecting linkage for mechanical feedback of 


actual damper position.

5. 
Multiple section dampers over 1200 mm long: to be driven from both ends.

2.185
ELECTRONIC CONTROL DAMPER OPERATORS

1. 
Requirements:

1. 
Push-pull proportional type as indicated.

2.
Spring return for "fail-safe" in Normally Open or Normally Closed position as



indicated.

3. 
Operator: size so as to control dampers against maximum pressure or dynamic



closing pressure (whichever is greater).

4. 
Power requirements: 5 VA maximum at 24 V AC.

5. 
Operating range: 4-20 mA. 0-10 V DC, 2-10 V DC..

2.186 
CONTROL VALVES

1. 
Requirements:

1. 
NPS 2 and under: bronze with screwed ends.

2.
NPS 2 1/2 and over: cast iron with flanged ends.

3. 
Trim: type 316 stainless steel.

4. 
Leakage: 0.5 % of rated flow maximum.

5. 
Two or three port as indicated. Normally Open or Normally Closed, as indicated.

6. 
Flow characteristics: linear or equal percentage as indicated.

7. 
Rangeability: 50:1 minimum.

8. 
Performance: Capacity refer to I/O Summaries and Valve Schedule.

2.187 
PNEUMATIC VALVE ACTUATORS

1. 
Requirements:

1. 
Construction: steel, cast iron, aluminum.

2.
Diaphragm: moulded Buna-N rubber, nylon reinforced.

3. 
Spring return to normal position.

4. 
Spring range adjustment and position indicator.

2.188 
ELECTRONIC/ELECTRIC VALVE ACTUATORS

1. 
Requirements:

1. 
Construction: steel, cast iron, aluminum.

2. 
Control voltage: 0-5, 0-10, 2-10V DC, or 4-20 mA.

3. 
Positioning time: to suit application, 90 sec maximum.

4.
Spring return to normal position as indicated.

2.189 
WATTHOUR METERS AND CURRENT TRANSFORMERS

1. 
Requirements:

1. 
Include three phases, test and terminal blocks for watthour meter connections and connections to FID for monitoring of current. Provide three potentiometer



transformers for 600 V 4 wire systems for watthour meter use. Accuracy: plus or



minus 0.25 % of full scale. For chiller applications: To have instantaneous



indicator with analog or digital display.

2. 
Watthour meter sockets: to ANSI C12.7.

3. 
Potentiometer and current transformers: to ANSI/IEEE C57.13.

4. 
Potential transformers: provide two primary fuses.

5. 
Demand meters: configure to measure demand at 15 minute intervals.

2.190 
SURFACE WATER DETECTORS

1. 
Requirements:

1. 
Provide alarm on presence of water on floor.

2. 
Expendable cartridge sensor.


3. 
Internal waterproof switch.

4. 
One set of dry contacts 2 amps at 24 V.

5. 
Unaffected by moisture in air.

6. 
Self-powered.

2.191
PANELS

1. 
Either free-standing or wall mounted enameled steel cabinets with hinged and key-locked
front door.

2. 
To be modular multiple panels as required to handle requirements with additional space


to accommodate future capacity as required by Owner’s Representative without adding


additional cabinets.

3. 
Panels to be lockable with same key.

2.192 
ELECTRONIC VAV TERMINAL CONTROL BOX

1. 
Terminal box sized to deliver air quantities as per existing VAV units.

2. 
Box complete with factory installed averaging air velocity sensor.

1. 
Provide removable air flow sensor with minimum 4 point sensing with +/- 5%



accuracy at 10 deg C to 35 deg C and 40 to 1000 l/s.

3. 
Box to include direct damper shaft mounted actuator, of the non stall, full linear with


position feedback type. Actuator to de-energize when at desired position.

4. 
Box to be complete with power transformer and control wiring to damper actuator and

termination terminals for room sensors and other specified sensors and auxiliary devices.

5. 
Box to be retrofitted with new VAV Controller as described in EMCS: Building


Controllers with appropriate mounting plate and protective cover.

2.193 
ELECTRONIC AIR FLOW MEASUREMENT STATIONS AND


TRANSMITTERS

1. 
Each station to contain an array of velocity sensing elements and straightening vanes


inside a flanged sheet metal casing. The velocity sensing elements to be of the thermal,

temperature compensated thermistor type, with linearizing means. The sensing elements to be distributed across the duct cross section in the quantity and pattern set forth for measurements and instruments of ASHRAE and SMACNA for the traversing of ducted
air flows. The resistance to air flow through the airflow measurement station not to exceed 20 Pa gauge at an airflow of 10 m/s. Station construction suitable for operation at airflows of up to 25 m/s over a temperature range of 5 to 50 degrees C, and accuracy plus
or minus 3 percent over a range of 0.625 to 12.5 m/s scaled to air volume.

2. 
Transmitters to produce a linear, temperature compensated 4-20 mAdc output


corresponding to the required velocity pressure measurement. The transmitter to be a 2-


wire, loop powered device with local indication where indicated. The output error of the


transmitter not to exceed 0.5 percent of the calibrated measurement.

2.194
FUEL TANK LEVEL SENSOR

1. 
Provide suitable electronic, ULC approved oil tank level sensor to measure product and

water level in oil tank specified in Aboveground Fuel Storage Tanks.  Components in oil tank to be of stainless steel construction, electrical enclosures CSA rated. Float type probes
to be provided with riser to suit oil tank c/w suitable tapping adaptor and S.S. guide tube with foot.

2. 
Sensor to communicate with EMCS system for oil and water level in tank.

PART 31 EXECUTION

2.195 
INSTALLATION

1. 
Install field control devices, conduit and wire in accordance with manufacturers


recommended methods, procedures and instructions. Wiring and conduit above 50 volts


by contractor.

2. 
Temperature transmitters, humidity transmitters, current-to-pneumatic transducers,


solenoid air valves, controllers, relays: install in CSA 2 enclosures or as required for


specific applications. Provide for electrolytic isolation in all cases when dissimilar metals


make contact.

3.
 Support field-mounted transmitters, sensors on pipe stands or channel brackets.

4. 
Install wall mounted devices on plywood panel properly attached to wall.

2.196 
TEMPERATURE AND HUMIDITY SENSORS

1. 
Stabilize to ensure minimum field adjustments or calibrations.

2. 
To be readily accessible and adaptable to each type of application so as to allow for quick easy replacement and servicing without special tools or skills.

3. 
Outdoor installation:

1. 
Protect from solar radiation and wind effects by stainless steel shields.

2. 
Install in CSA 4X enclosures.

4. 
Duct installations:

1. 
Do not mount in dead air space.

2. 
Location to be within sensor vibration and velocity limits.


3. 
Securely mount extended surface sensor used to sense average temperature.

4. 
Thermally isolate elements from brackets and supports so as to respond to air



temperature only.

5. 
Support sensor element separately from coils, filter racks.

5. 
Averaging duct type temperature sensors:

1. 
Sensor length to be not less than 1000 mm per square metre of duct cross-sectional area.

2. 
Use multiple sensors where single sensor does not meet minimum length ratio.



Wire multiple sensors in series for freeze protection applications.

3. 
Wire multiple sensors separately for temperature measurement.

4. 
Use either software averaging algorithm to derive overall average for control



purposes or separate inputs, based on site requirements.

6. 
Thermowells: install for piping installations. Where pipe diameter is less than well


insertion length, locate well in elbow. Thermowell to restrict flow by less than 30%.

2.197
PANELS

1. 
Arrange for conduit and tubing entry from top, bottom or either side.

2. 
Use modular multiple panels if necessary to handle all requirements, with space for


additional 20% PCU or FID if applicable without adding additional panels. Space to


accommodate maximum capacity of associated controller (ECU, LCU, MCU, PCU,


TCU).

3. 
Wiring and tubing within panels: locate in trays or individually clipped to back of panel.

4. 
Identify wiring and conduit clearly.

2.198
MAGNEHELIC PRESSURE INDICATORS

1. 
Install adjacent to fan system static pressure sensor and duct system velocity pressure


sensors (as approved by the Owner’s Representative).

2. 
Locations to be as indicated or specified.

2.199 
PRESSURE AND DIFFERENTIAL PRESSURE SWITCHES

1. 
Install isolation valve and snubber on sensors between sensor and pressure source. In


addition, protect sensing elements on steam and high temperature hot water service with


pigtail syphon between valve and sensor.

2.200 
I/P TRANSDUCERS

1. 
Install air pressure gauge on outlet.

2.201 
PRESSURE GAUGES

1. 
Install on pneumatic systems only.

2. 
Install pressure gauges on pneumatic devices, I/P, pilot positioners, motor operators,


switches, relays, valves, damper operators, valve actuators.

3. 
Install pressure gauge on output of controller and auxiliary cabinet pneumatic devices.

2.202 
AIR PRESSURE GAUGES

1. 
Install on pneumatic systems only.

2. 
Install on pneumatic devices including I/P's, pilot positioners, motor operators.

2.203 
PNEUMATIC VALVE ACTUATORS

1. 
Install full relay type positioner having interlocking linkage for mechanical feedback of


actual valve position on all modulating valves except radiation and unit heaters.

2.204 
TANK LEVEL SWITCHES

1. 
Mount in top of tank in threaded coupling.

2.205 
LIQUID LEVEL SWITCHES

1. 
Suspend float in sump from flexible cord and with weight mounted not more than 50 mm


above switch.

2.206 
IDENTIFICATION

1. 
Identify field devices properly.

2.
Refer to EMCS: Identification.

2.207 
AIR FLOW MEASURING STATIONS

1. 
Cap manifold until cleaning of ducts is completed.

2.208 
TESTING

1. 
Calibrate and test field devices for accuracy and performance. Submit report detailing


tests performed, results obtained to Owner’s Representative for approval. Owner’s


Representative will verify results at random. Provide testing equipment and manpower


necessary for this verification.

2.209
COMMISSIONING

1. 
Refer to EMCS: Warranty and Maintenance.

PART 32
SITE REQUIREMENTS, APPLICATIONS AND SYSTEMS SEQUENCES 


OF OPERATION

2.210
DESIGN DOCUMENTATION

1. 
Design documentation for each system to include, as a minimum:

1. 
Narrative type of Sequence of Operation.

2. 
Control Description Logic (CDL).

3. 
Input/Output Summary Schedules.

4. 
Schematics.

2.211 
EMCS LANGUAGE DESIGN CRITERIA

1. 
Language: refer to EMCS: General Requirements.

2. 
Levels of EMCS Language:

1. 
Level 1: alarm and operational messages to convey alarm conditions or operational messages.

2. 
Level 2: full names of equipment and control points. The various systems, their



equipment and components and all control points are named in accordance with



this section.

3. 
Level 3: system, equipment, component and control point descriptors: unique,



alphanumeric identifiers derived from full names of corresponding system



component and control point.

4. 
Level 4: commands: represent various computer functions and routines.

1. 
Operational commands - relate to building operations and building system 


controls.

2. 
Computer system commands - relate to computer maintenance, upgrading or development software used to improve and maintain the application software for the building site.

5. 
Level 5: machine language. Languages specific to each manufacturer's product,



used internally to perform its functions and routines.

3. 
Additional Equipment, Components and/or Control Points. Where additional equipment,


components and/or control points are required on specific projects, the following


procedures shall be adopted:

1. 
Full names of the equipment, component and control points shall be not more



than 40 characters, including numerals.

2. 
SYSTEM descriptors shall be not more than 10 alphanumeric characters. INPUT

and OUTPUT descriptors shall be not more than 10 alphanumeric characters. The letters shall be based upon the English/French language full name, and should, where possible, be the first letter of each word of the full name.

4. 
The descriptor shall be unique.

5. 
Descriptors and expansions: table lists standardized system identifiers and point


identifiers.

1. 
Table:



      Identifiers and Expansions

English Identifier 

English Expansion


(10 characters max) 

(40 characters max)


OAD 



Outside air damper


OAT 



Outside air temperature


OAH 



Outside air humidity


OAV 



Outside air volume


RAD 



Return air damper


RAT 



Return air temperature


RAH 



Return air humidity


RASP 



Return air static pressure


MAD 



** Mixed air dampers **


MAT 



Mixed air temperature


MAPSP 


Mixed air plenum static pressure


** MAD shall be used for applications where outside air and return air dampers are


controlled from one (1) only output signal.


EAD 



Exhaust air damper


PFPD 



Pre-filter pressure drop


PFALM 


Pre-filter pressure drop alarm


FFPD 



Final filter pressure drop


FFALM 


Final filter pressure drop alarm


HCVLV 


Heating coil valve


HCVLVC 


Heating coil valve control


HCVLVS 


Heating coil valve status


BPD 



Heating coil face and bypass damper


HCFA 



Heating coil freeze alarm


CCVLV 


Cooling coil valve


CCVLVC 


Cooling coil valve control


CCVLVS 


Cooling coil valve status


SVLV 



Steam valve


SVLVC 


Steam valve control


SVLVS 


Steam valve status


SF#-C 



Supply fan # control


SF#-S 



Supply fan # status


SF#-VSD 


Supply fan # VSD control


SF#-VSDF 


Supply fan # VSD fault


SAV 



Supply air volume


SAVC 



Supply air volume control


SAT 



Supply air temperature


SAH 



Supply air humidity


SAVP 



Supply air velocity pressure


SASP 



Supply air static pressure

RF#-C 



Return fan #control


RF#-S 



Return fan # status


RF#-VSD 


Return fan # VSD control


RF#-VSDF 


Return fan # VSD fault


RAV 



Return air volume


RAVC 



Return air volume control


RAT 



Return air temperature


RAH 



Return air humidity


RAVP 



Return air velocity pressure


RASP 



Return air static pressure


EF#-C 



Exhaust fan # control


EF#-S 



Exhaust fan s# status


EXAT 



Exhaust air temperature


EXAV 



Exhaust air volume


Chiller #1:


CH1F 



Flow rate


CH1LWT 


Leaving chilled water temperature


CH1LWP 


Leaving chilled water pressure


CH1EWT 


Entering chilled water temperature


CH1EWP 


Entering chilled water pressure


CD1EWT 


Entering condenser water temperature


CD1EWP 


Entering condenser water pressure


CD1LWT 


Leaving condenser water temperature


CD1LWP 


Leaving condenser water pressure


CHP1F 


Chilled water pump #1 flow rate


CHP1DP 


Chilled water pump #1 discharge pressure


CHP1S 


Chilled water pump #1 status


CP3C 



Circulating pump #3 control


CP3F 



Circulating pump #3 flow rate


CP3DP 


Circulating pump #3 discharge pressure


CP3S 



Circulating pump #3 status


HTA 



High temperature alarm


LTA 



Low temperature alarm


HTCO 



High temperature cutout


LTCO 



Low temperature cutout


HLA 



High level alarm


LLA 



Low level alarm


HLCO 



High level cutout


LLCO 



Low level cutout


HWF 



Heating water flow rate


HWST 



Heating water supply temperature


HWRT 


Heating water return temperature


STP 



Steam pressure


STF 



Steam flow rate


RM-T 



Room temperature


RM-H 



Room humidity


RM-SP 


Room static pressure (add reference point)


Examples of specific space conditions:


RM-TNPER  


Space temperature, North Perimeter


RM-SPSPER 
 

Space static pressure, South Perimeter


RM-HEINT  


Space humidity, East Interior


AFS 



Air Flow Switch


AFM 



Air Flow Monitor


F 



Flow


P 



Pressure


ST 



Supply temperature


RT 



Return temperature


FA 



Fire alarm


FTA 



Fire trouble alarm


CW 



Chilled water system


CD 



Condenser Water System


HWH 



Hot water heating system


RADN 



Radiation system


CDR 



Condensate return system


HPS 



Steam - High pressure system


LPS 



Steam - Low pressure system


DCW 



Domestic cold water system


DHW 



Domestic hot water system


DHWR 


Domestic hot water system Recirculation


SANP 



Sanitary sewage - pumped system


STMP 



Storm water - pumped system


SPRD 



Sprinkler - Dry pipe system


SPRW 


Sprinkler - Wet pipe system


FSTP 



Fire standpipe & hose system


VBA 



Volume Box Control Assembly

2.212 
I/O SUMMARY SCHEDULES

1. 
General:


1. 
The EMCS contractor shall provide a complete I/O summary schedule similar to 


the one listed below, listing and describing all I/O’s in detail. Contractor’s



standard schedule may be used provided all relevant information is provided.

2. 
PCU no: identifies the PCU to which all points in the I/O Summary Schedule are



wired.


3. 
Building/Area: unique label given to each building forming part of a multibuilding



facility.


4. 
Area/System Label: unique label given to each area of the building or to each



system.

1. 
Column 1: Point no: I/O Summary Schedule reference number.



2. 
Column 2: Point label: unique label for each point in the system. Point




labels may be repeated for other buildings or systems.



3. 
Column 3: Description: describes the point label in expanded terms.



4. 
Column 4: Type: (eg. AI, AO, DI, DO).



5. 
Column 5: Eng. Units: Describes the engineering units used (eg. for AI,




AO: C, kPa, Amp Volt. For DI, DO: OFF, ON).



6. 
Column 6: Access level: Defines the level of access for varying 




complexity of functions. Usually associated with password feature.




Usually assigned value between 0 (lowest) and 4 (highest).



7. 
Column 7: Sensor type: describes in 2 or 3words.



8. 
Column 8: Assoc. Point: Identifies/ describes points for purposes of




alarm suppression, software interlocks.



9. 
Column 9: Type: defines the type of alarm (eg. CR = CRITICAL, CA =




CAUTIONARY, M = MAINTENANCE).



10. 
Column 10: DI/DO, NO/NC: defines the NORMAL condition of alarm.




(NC = NORMALLY CLOSED. NO = NORMALLY OPEN).



11. 
Column 11: Limits: Defines alarm levels (eg. L2 = Low alarm, Level2.




H1 = High alarm, Level1).



12. 
Column 12: Alarm Mess: Defines alarm message number. This number




is related to pre-composed message detailing the problem and describing




the required action.



13.
Column 13: Maint Mess: defines maintenance message number. This




number as related to pre-composed message detailing the problem and




describing the required action.



14. 
Column 14: Set Point: Defines the design set-point of the control loop.



15. 
Column 15: Dead band: defines the range above or below the set-point at




which no change in output signal is to occur.



16. 
Column 16: Dev alarm limit: defines the limit on deviation of the




measured value from the set-point (sometimes also referred to as the




"error limit").



17. 
Column 17: NC/NO: defines NORMAL condition when de-energized.




NC - NORMALLY CLOSED. NO = NORMALLY OPEN. DA/RA:




defines the form of action. DA = direct acting. RA = REVERSE




ACTING.



18. 
Column 18: Contacts: NO/NC: defines NORMAL condition when 




deenergized. NC = NORMALLY CLOSED. NO = NORMALLY OPEN.



19. 
Column 19: Delay Succ starts: defines the time limits (usually in




seconds). To prevent overheating of motors or equipment from frequent




re-starting.



20. 
Column 20: Heavy motor delay: defines the time (usually up to




60seconds). To prevent heavy electrical load from simultaneous starting




of large consumption equipment.



21. 
Column 21: auto-reset: A = AUTOMATIC. M=MANUAL.



22. 
Column 22: Programs:

1. 
Examples of Applications Programs include: Night set-back;





optimum start/stop; demand limiting (load shedding).




2. 
Optimization routines (eg. chiller optimization, supply air





temperature optimization, enthalpy control) should be described





as part of CDL's.




3. 
Parameters for all application programs should be provided





separately as part of the design documentation (eg. the Systems





Operation Manual).




4. 
Note requirements for computer totalization, recording, print-out





of accumulated value of a point over a period of time. If





totalization depends upon a number of analog points, include for





pseudo energy points.




5. 
Run time totals: for calculation of operation of digital points.




6. 
Optimum start/stop: Example: HVAC unit to start before





scheduled occupancy, based upon HVAC unit capacity, heat





loss, interior and exterior environmental conditions, etc.

2.213
DESCRIPTION OF UNITS
AHU-1:  This unit supplies and exhausts air in the patient care area of the hospital.  The package rooftop heat recovery has a counter flow air-to-air plate exchanger, forward curve DWDI centrifuge type draw through supply and exhaust fan, disposable pleated media supply air pre-filter, deep bag supply air main filter, disposable panel return air filter, electric heating coil, heat exchanger flow and bypass dampers, intake and exhaust dampers and steel spring vibration isolators.

AHU-2:  This unit provides air conditioning for medical areas of the hospital.  The penthouse type air handling unit has a forward curve DWDI centrifuge type draw through, supply and relief fans, two bag type supply filters, electric heating coil, mixing level with outside and return air dampers, DX cooling coil and steel spring vibration isolators.  Also, it has a roof mounted, air cooled condensing unit; copper tube aluminum fin coil condenser, direct drive propeller fans, hermetic compressors and steel spring vibration isolators.

AHU-3:  This unit provides air conditioning for the administrative areas of the hospital.  The roof mounted variable volume air conditioning unit has a forward curved DWDI centrifuge type supply and exhaust fans, disposable pre-filter and bag type main filter, aluminum fin evaporator coil, dual circuited copper tube aluminum condenser with propeller fans, dual semi-hermetic compressors and economizer

AHU-4:  This unit provides air conditioning for the cafeteria and other parts of the hospital.  The roof mounted single zone constant volume packaged air conditioner has forward curved DWDI centrifuge type supply fan, disposable filters, copper tube, aluminum fin evaporator coil, copper tube aluminum condenser with propeller fans, hermetic compressors and fresh air dampers 

AHU-5:  This unit provides air conditioning for the pot/pan wash and production/baking areas of the hospital.  The roof mounted single zone constant volume package air conditioner has forward curved DWDI centrifuge type supply fan, disposable filters, copper tube aluminum fin evaporator core, copper tubes aluminum condenser with propeller fans, hermetic compressors and fresh air dampers

AHU-6:  This unit provides heating and ventilation air to the CSR area of the hospital.  The indoor heating and ventilation unit has a forward curved DWDI centrifuge type supply fan, electric heating coil, panel flat filter, inlet dampers, and steel spring vibration isolators.
F-1:  This exhaust fan is associated with AHU-2

F-2:  This exhaust fan is associated with AHU-2

F-3:  This exhaust fan is associated with AHU-2

F-4:  This exhaust fan is associated with AHU-2

F-5:  This exhaust fan is associated with AHU-1

F-6:  This exhaust fan is associated with Electrical Room

F-7:  This exhaust fan is associated with Electrical Room

F-8:  This exhaust fan is associated with main Electrical Room

F-9:  This exhaust fan is associated with Mechanical Room

F-10:  This exhaust fan is associated with AHU-5

F-11:  This exhaust fan is associated with AHU-5

F-12: This exhaust fan is associated with Garbage Room

F-13:  This exhaust fan is associated with AHU-6

F-14:  This exhaust fan is associated with Flammable Storage

F-15:  This exhaust fan is associated with AHU-2

F-16:  This exhaust fan is associated with AHU-3

F-17:  This exhaust fan is associated with AHU-3

Condenser #1:  This condenser is associated with AHU-2

Condenser #2:  This condenser is associated with AHU-2
2.214
Minimal Control Sequences

Attached as a scanned document is the existing Shop Drawings for the DDC Control System.  Furthermore, attached are two AutoCad drawings (ME1, ME2) that illustrate layout and mechanical overview of the facilities.

2.215
General


Rooftop Heat Recovery Unit (AHU – 1)

1. Unit runs continuously.  Signal from Network Control Module switches DDC controller from “on” mode to “Off” mode.

2. In “on” mode, DDC controller opens fresh air and exhaust dampers and provides permissive interlock to supply and return fans, allowing them to start.

3. Discharge air controller TS-2 maintains the leaving air temperature at a nominal temperature of 23.0 degrees C by modulating the heating coil SCR and the plate exchanger face and bypass damper in sequence.  ASC shall reset discharge air temperature downwards as return air temperature as sensed by TS-3 rises above 23 degrees C.

4. When TS-1 senses exhaust air temperatures at or below 2 degrees C, ASC shall cause face and bypass damper to bypass more air around exchanger to prevent freeze-up.

5. Humidity sensor HS-1 located at the Nursing Station will cause DDC controller to regulate output of Humidifier H-1 and maintain the required space relative humidity.  Duct-mounted humidity sensor HS-2 will reset set point downwards when duct humidity exceeds 95% high limit.

6. Differential pressure switches PS-1, PS-2, PS-3 and PS-4 provide positive indication of fan operation and clean filter condition to the ASC for local display and alarm. Alarms shall be displayed at the Network Control Module.

7. Upon receipt of an “Off” signal from the NCM, fans shall stop and fresh air and exhaust dampers shall close


IN-PATIENT UNIT (AHU-2)

1. Signal from Network Control Module switches DDC Controller from “unoccupied” mode to “occupied” mode.

2. In “occupied” mode ASC provides permissive interlock to

1. The supply fan allowing it to start

2. The relief fan allowing it to function under the control of the return system static pressure control loop.

3. The main electric heating coil

4. Interlocked exhaust fans permitting them to start.

5. The remote mounted condensing unit, provided the outside temperature is greater than 12 degrees C.

3. Discharge air controller TS-1 maintains the leaving air temperature at 13.8 degrees C by modulating the mixed air dampers, the heating coil and the cooling coil in sequence.  The DDC controller will cause the economizer damper to cycle to their minimum position when the outside air, as sensed by TS-2, reaches the maximum economizer setpoint.

4. DDC controlled reheat coils on system are constantly monitored by the Network control Module to determine zones requiring maximum cooling and heating.  DDC controller resets supply air temperature to provide minimum energy use on the basis of the signals received from the NCU.  The space having the greatest demand for cooling is used to control the air-cooled condensing unit.

5. When economizer dampers are above their minimum position setting, relief fan starts and differential pressure transmitted PT-1 causes the discharge dampers to maintain system return pressure.

6. Humidity sensor HS-1 located in the Trauma Room will cause DDC controller regulate output of Humidifier H-2 and maintain the required space relative humidity.  Duct-mounted humidity sensor HS-2 will reset setpoint downwards when duct humidity exceeds 95% high limit.

7. Differential pressure switches PS-1, PS-2 and PS-3 provide positive indication of fan operation and clean filter condition to the DDC controller and the NCU for display and alarm

8. At the end of the “occupied” period, fans shall stop and fresh air and relief dampers shall close.

9. During the “unoccupied” period, room temperatures sensed by reheat coil sensors shall be monitored to determine whether any portion of the area served by the unit is falling below a minimum allowable unoccupied temperature of 19.0 degrees 
C.  When this temperature is reached, unit shall start and run until all spaces return to 23 degrees C.

10. Prior to the commencement of the occupied period, a warm-up period will be employed to return all spaces to normal minimum values.

ADMINISTRATION UNIT (AHU-3)

1. Cooling system controls are part of packaged rooftop.

2. Upon receipt of signal from Network Control Unit, DDC controller provides permissive interlock to rooftop unit and interlocked exhaust fans permitting them to start.

3. When outside air temperatures are below 10 degrees C, duct sensor TS-1 causes controller to modulate output of main electric duct coil to maintain supply air temperature at 13.5 degrees C.

4. Humidity sensor HS-1 located in the Trauma room will cause DDC controller regulate output of Humidifier H-3 and maintain the required space relative humidity.  Duct-mounted humidity sensor HS-2 will reset setpoint downwards when duct humidity exceeds 95% high limit.

5. Contact closures within the rooftop unit provide input to the DDC controller signifying “dirty filter” condition and “trouble” with packaged system.

6. At the end of the “occupied” period, fans shall stop and dampers shall close upon the receipt of a signal from the DDC controller.

7. During the “unoccupied” period, room  temperatures sensed by VAV box room sensors shall be monitored to determine whether any portion of the area served by the unit is falling below a minimum allowable unoccupied temperature of 19.0 degrees C.  When this temperature is reached, unit shall start and run until all spaces return to 23 degrees C.  A binary output from the DDC controller shall cause the fresh air dampers at the unit to remain closed.

8. Prior to the commencement of the occupied period, a warm-up period will be employed by employed to return all spaces to normal minimum values.

KITCHEN AND CAFETERIA UNITS (AHU-4 AND AHU-5)

1. Signal from Network Control Module cause DDC controller to start rooftop units AHU-4 and AHU-5, kitchen exhaust hood fan and dishwasher exhaust fan.  Controller also causes fresh air dampers to open and return dampers to close on the two rooftop units.

2. In cafeteria, sensor TS-1 causes DDC controller to maintain space temperature by cycling rooftop unit AHU-4’s cooling on and off and by controlling the heating coil’s fixed step and SCR in sequence.

3. In Kitchen, sensor TS-2 causes DDC controller to maintain space temperature by cycling rooftop unit AHU-5’s cooling on and off and by controlling the heating coil’s fixed step and SCR in sequence.

4. During unoccupied periods, dampers shall remain closed and controller shall cycle units to maintain night setback temperature of 19.0 degrees C.

5. Prior to occupancy, a warm-up cycle shall be initiated by the DCC controller to return the spaces to normal occupied temperature of 23.0 degrees C.

CSR H&V UNIT (AHU-6)

1. Signal from NCU shall cause DDC controller to start AHU-6 and its associated CSR exhaust fan.  Fresh air dampers shall open when unit starts

2. Controller shall regulated unit heating coil to maintain temperature in CSR


ELECTRIC REHEAT COIL

1. Room Sensor TS, on a drop in room temperature, causes DDC controller to increase heating coil output to maintain space temperature.

2. In rooms containing electric perimeter heating, DDC controller shall cycle the electric heaters in sequence with the reheat coil using a binary output.

3. Four reheat control loops shall be assigned to a single DDC controller.  Each control loop shall be tuned for PI control.

4. In the Trauma room, the Laboratory and the main examination and treatment room, the room sensor override switch shall be programmed to start the unit and override nite setback.

5. In other rooms, the override switch shall be programmed to change the room temperature from nite setback to normal.


VAV TERMINALS

1. On a drop in room temperature sensed at the room sensor TS, DDC controller shall cause VAV terminal to reduce airflow.

2. Where terminals have reheat coils, the DDC controller shall control the SCR after the terminal has reached the minimum volume setting.

3. Where spaces contain electric perimeter heaters, they shall be controlled by a binary output from the DDC controller.

4. During unoccupied periods and during morning warm-up, the DDC controller shall reverse terminal unit action to allow heating to occur.

FAN POWERED TERMINALS

1. During occupied periods, fan powered terminals are controlled as VAV boxes as described above.

2. During unoccupied periods, fan is cycled on and off to maintain space temperature at the setback temperature of 19.0 degrees C.

3. DDC controller controls both fan boxes and associated perimeter heating in lobby.

EMERGENCY POWER DEMAND LIMITING

1. Provide necessary software, current sensors and transmitters and binary output points to demand limit non-critical emergency power loads connected to the emergency generator.  Binary output points may be from other DDC controllers where capacity exists.  If capacity does not exist, provide additional DDC controllers as required.

2. Limit demand in accordance with current transmitter input.  Provide isolated binary outputs to control loads not already connected to DDC system.

3. Limit the following loads:




Load Description
        Priority
      Estimated KW’s

System AHU-2


1

99.4


Panel EK (Kitchen)


2

15.0


DHW Tank T-2 
Stage 1
3

30.0





Stage 2
3

30.0





Stage 3
3

30.0


Systems AHU-4 & AHU-5

4

97.0


Panel EJ 
(Lobby Htg.)

5

37.3


Panel EH
(Service Wing)
6

54.5


Panel EG 
(Admin. Area)

7

22.5

4. In software, include capacity to limit a minimum of six (6) additional future loads.


5.
On normal power failure, all controlled loads must be de-energized.


6.
After emergency power is restored and the load has stabilized (i.e. 5 minutes), if 


the load is under 300 amperes, reinstate AHU-2 (Priority 1).

7.
Should the load be less than 450 amperes, add additional loads to generator system in descending levels of priority.


8.
If Priority 4 thru 9 cannot be added, cycle loads as required to maintain 450 


ampere maximum current limit.

9.
Priority loads 4 thru 9 shall be cycled to maintain a minimum space temperature of 10 degrees C whenever possible.  Utilize existing space sensors already connected to DDC system to provide required inputs to demand algorithm.  In Service Wing area, provide a minimum of three room temperature sensors with blank covers to obtain necessary inputs. Connect to DDC controller provided for AHU-6 (CSR H&V system).

10.
Should 450 ampere limit be exceeded loads must be cycled or dropped to maintain this limit.

11.
In the event of a fire alarm, all loads must be shed.


ALARM MONITORING

1. Provide DDC controller in main mechanical room to receive the following isolated equipment contacts for alarm monitoring:

1. Hot water system high temperature alarm.

2. Domestic water low pressure alarm.

3. Domestic Pump P-1 “trouble” alarm.

4. Domestic Pump P-2 “trouble” alarm.

5. Domestic Pump P-3 “trouble” alarm.

2. Provide continuous monitoring with alarm capabilities, using sensors specified previously for control at the NCU for the following points:

1. Trauma Room Temperature

2. Trauma Room Relative Humidity

3. AHU-1 Return Air Temperature

4. AHU-1 Supply Air Temperature

5. AHU-3 Supply Air Temperature

6. Cafeteria Space Temperature

7. Kitchen Space Temperature

8. CSR Space Temperature

3. Temperatures in 2 above shall alarm when they are 2 degrees C above or below setpoint.

4. Provide binary outputs for annunciation in alarm panel at the main Nursing Station for the following:

1. High DHW Temperature.

2. Booster Pump No. 1 Disabled.

3. Booster Pump No. 2 Disabled.

4. Booster Pump No. 3 Disabled.

5. Low Domestic Water Pressure.

6. Abnormal Trauma Room Temperature.

7. Abnormal Trauma Room Humidity.

8. Abnormal Temperature, AHU-1.

9. Abnormal Temperature, Nursing Unit. 

10. Abnormal Temperature, AHU-2

11. Abnormal Temperature, Kitchen

12. Abnormal Temperature, Cafeteria

13. Abnormal Temperature, CSR

3.0
Presentation / Training / Service

3.1 Presentation
A presentation of the Tender and / or a demonstration of the product / system shall be provided, if requested, at the Vendor’s expense.


3.2
Training

3.2.1
The Vendor shall provide on-site training to staff in the use of the Energy Monitoring Control Systems at both the Rufus Guinchard Health Care Center and the Calder Health Care Center.  All costs associated with this training shall be included in the total Tender price.  The length of such training shall be what is reasonably required to train the users of the equipment and shall be documented.

3.2.2
All special tools to properly service the system must be included in the bid.


All diagnostic software licenses and associated costs must be included in the bid for the life of the equipment while it is supported by the manufacturer.

3.2.3
The Vendor shall provide optional pricing for the following training intended to train Facilities staff on the complete operation and maintenance of the Energy Monitoring Control Systems.  Furthermore, the Vendor is to specify cost to implement training option and a detailed description of what each option entails.  The requested training options are as follows:



To provide training for one in-house maintenance staff, equivalent to the training provided to the Vendor’s own technical maintenance staff, and at the level that would permit the in-house staff to service the Energy Monitoring Control Systems with minimal technical support.  The cost of this training shall include any necessary training tools/materials, travel, accommodation, food and tuition.  Please provide unit pricing for additional staff.


3.3
Service

3.3.1 The Vendor shall confirm in writing that Parts and Labour will be available for the quoted system for not less than seven (7) years after the warranty period.

3.3.2 The Vendor shall provide as an option, pricing for a one-year Service Contract including all parts and labour after initial warranty period ends.

3.3.3 The Vendor shall provide a minimum of 2 copies each of the Operating, Parts and Service Manuals which must accompany the equipment when shipped.

4.0 Product History and Vendor Reputation

4.1 The Vendor shall provide a list of three (3) organizations where a similar Controls Project has been installed.  Include a contact person for each organization.

5.0 Financial Considerations
5.1 All applicable taxes shall be indicated in the Tender.

5.2 The cost for installation, initial set-up and programming shall be included in the Tender price.

5.3 All costs for training shall be included in the Tender.  This includes any travel, meals and accommodation.

5.4 Terms of Payment

The Authority agrees to pay the full invoiced amount within 30 days following acceptance of the installed system by Western Health.  Acceptance testing will be completed within 30 days following the complete installation of the system.

6.0 Vendor Confirmation (please sign)

I confirm that our Tender meets or exceeds the specifications detailed in this invitation to Tender.  I also confirm that all specifications are included in the quoted price.  Any items that are optional are noted accordingly.


Signed




Title





Company Name



Address                    _________________________

                                            _________________________


Phone                       _________________________

Tender Price $ _______________
Tax Extra  
Yes _____ No _____

TENDER CHECKLIST

TENDER #0871-1145
DID YOU INCLUDE

HAS TENDER SUBMISSION BEEN SIGNED




Yes 
    No 
   

COPY OF REQUIRED TENDER DOCUMENTS    



Yes 
    No 
      

COPY OF BROCHURES (IF REQUESTED)




Yes 
    No 
      

COPY OF WCB LETTER OF GOOD STANDING (IF REQUIRED)

Yes 
    No 
   

COPY OF PROOF OF INSURANCE (IF REQUIRED)



Yes 
    No


AMOUNT OF TAX NOTED ON REQUEST FOR QUOTATION FORM
Yes 
    No 
   

OPTIONAL PRICING FOR TRAINING INCLUDED



Yes 
    No 
   

NOTE:  
TENDER RESPONSES MAY BE REJECTED IF YOU ANSWER “NO” TO ANY OF THE ABOVE QUESTIONS.










































































































