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Use this Section to specify the General Requirements for a computerized Energy Management Control System (EMCS) used to operate mechanical systems.  The complete EMCS is intended to be specified in a series of Sections as follows:

Section 230923 - EMCS General Requirements

Section 230924 - EMCS Network Communications and System Configuration

Section 230925 - EMCS Central/Portable Control Stations and Peripherals

Section 230926 - EMCS Remote Control Units

Section 230927 - EMCS Terminal Control Units

Section 230929 - EMCS Sensors, Devices and Actuators

Section 230928 - EMCS Field Work

Section 230930 - EMCS Point Schedules

Section 230993 - EMCS Control Sequences

Section 230895 - EMCS Start‑Up and Testing

This Master Specification Section contains:

.1
This Cover Sheet

.2
Data Sheet - Coordination

.3
Specification Section Text:

1.
General

1.1
Intent

1.2
Related Sections

1.3
Products Options and Substitutions 
1.4 Abbreviations

1.5 Pre-Contract Submissions and Demonstrations

1.6
Construction Schedule

1.7
Construction Progress Meetings

1.8
Shop Drawings and Information
1.9
Project Record Documents

1.10
EMCS Manuals, Catalogues and Backups

1.11
Operation & Maintenance Manuals and O&M Disk

1.12
Quality Assurance

1.13
Contract Acceptance Procedures

1.14 Warranty

2.
Products

2.1
Electronic Devices

2.2
Tags, Labels Nameplates and Directories

3.
Execution

3.1
Identification

3.2
Removal of Redundant Materials

3.3
Start‑Up and Testing

3.4
Training of Operators

3.5
Final Updates, Backups and O&M Disks

This Section makes reference to Division 01 in relation to the following:

.1
Project Meetings

.2
Submittals

.3
Construction Schedules

.4
Product Options and Substitutions

.5
Contract Acceptance Procedures

EMCS Start‑Up and Testing:  Section 230895 contains EMCS Start-up and Testing requirements.  This section is required in any project including EMCS work, whether a formal Facility Start‑Up program is being used or not.

1.
General

1.1
INTENT

.1
This Section specifies general requirements common to all energy management and control system (EMCS) work.  Read this Section in conjunction with all Sections that specify EMCS work.

1.2
RELATED SECTIONS

SPEC NOTE:  Use article 1.2 to list related Division 01, Division 23 or Division 26 Sections.  Edit as required, remove references if sections will not be used.

.1
Information Documents:
Section  [         ].
.2
Electrical General Requirements:
Section  260510.

.3
Conduit:
Section  260534.

.4
[                        ]:
Section  [         ].

1.3
PRODUCTS OPTIONS AND SUBSTITUTIONS

.1
Refer to Division 01 for requirements pertaining to product options and substitutions.

1.4
ABBREVIATIONS

1. BACnet:
ASHRAE Standard Building Automation & Control Network Protocol

2. BIBB:
BACnet Interoperability Building Block

3. Blu_Ray:
High density digital video/data disk

4. CCS:
Central Control Station

5. DDC:
Direct Digital Control

6. DVD:
Digital Video Disk (-R, +R, -RW etc)
7. EEPROM:
Electrically Erasable Programmable ROM

8. EMCS:
Energy Management Control Systems 

9. EPROM
Ultraviolet Erasable Programmable ROM

10. LonWorks:
ANSI/EIA 709.1 Control Networking Standard

11. LonMark:
LonWorks devices certified by the LonMark Interoperability Association

12. Objects:
Data constructs containing information including, but not limited to,


physical or virtual points and attributes.

Examples: analogue or digital inputs, outputs and calculated values, occupancy schedules, control loops, alarms, commands, programs, etc.
13. PCS:
Portable Control Station

14. PID:
Proportional Integral Derivative

15. RAM:
Random Access Memory

16. RCU:
Remote Control Unit

17. ROM:
Read Only Memory

18. TCU:
Terminal Control Unit

19. UCL:
User Control Language

SPEC NOTE:  Include following applicable pre-contract requirements for larger systems with complex and critical systems.

[1.5
Pre-contract Submissions and Demonstrations

.1
Prior to the commencement of the contract, demonstrate the system’s capability to interoperate with the specified BACnet or LonMark devices as follows:

.1
At the local vendor’s office create a network consisting of a CCS, PCS, RCU and one of each type of TCU that will be supplied for this project.

.2
For each BACnet device submit a Protocol Implementation Conformance Statement (PICS).  For each LonMark device submit functional profiles and device interface (XIF) file listings.

.3
Demonstrate the ability of the networked CCS or locally connected PCS, to read, write and override the TCU inputs/outputs/variables as specified under section 230927.

.4
Create programming in the RCU to demonstrate the ability of the RCU to manipulate, under automatic control, the TCU inputs/outputs/variables as specified under section 230927.

.5
Demonstrate the ability of the system to use TCU data in dynamic trending, point history logs, alarming functions and other requirements as specified in sections 230926 and 230927.
.6
Demonstrate required redundant functions at CCS, RCU, TCU and field device levels. 
.2
Provide a sign off sheet, for inclusion in the system documentation manuals, which will be signed by the Contractor and the Minister's representative at the completion of each demonstration.

1.6
CONSTRUCTION SCHEDULE

.1
Comply with requirements of Division 01.

.2
Include EMCS installation schedule as part of the construction progress schedule.  Include start and finish dates for:

.1
equipment ordering and delivery.

.2
hardware installation.

.3
start-up and point calibration

.4
software loading and testing

.5
system testing and trial use by Minister.

.3
Coordinate EMCS schedule with construction schedule.

1.7
CONSTRUCTION PROGRESS MEETINGS

.1
Comply with requirements of Division 01.

1.8
SHOP DRAWINGS and information
.1
Comply with requirements of Division 01 and as follows:
.1
Within [30] days of contract award, provide:

.1
CAD drawings of the proposed system architecture.  Include all CCSs, RCUs and TCUs as well as LAN devices.
.2
point layouts of all RCUs as well as wiring diagrams for attached devices.  Include Logical Point Mnemonics.
.3
technical data sheets for all equipment and devices.
.4
A sample copy of a major heating, cooling and air system graphic as well as the main screen graphic, complete with all dynamic display data, for evaluation by the Minister.  Incorporate recommended changes before creating draft versions of Graphics
.2
Within [60] days of contract award, provide:

.1
control software descriptions, by module, explaining EMCS control sequences and logic.  Include Logical Point Mnemonics for all virtual points as well as print out or code for each module.

.2
Draft copy of complete dynamic graphic displays for review by Minister before installation on site. 
.3
[10] days prior to EMCS start-up and testing, provide:
.1
All documents specified under 1.4.1 of section 23 08 95.

.4
Within [5] days after completion of EMCS start-up and testing, provide:
.1
All documents specified under 1.4.2 of section 23 08 95.

1.9
PROJECT RECORD DOCUMENTS

.1
Comply with requirements of Division 01.

1.10
EMCS MANUALS, catalogues AND BACKUPS

.1
Operators’ Manuals: Provide operators’ instruction manuals.  Manuals shall guide operators through all menu options, with an explanation of each option.  Manuals shall describe the use of operator's interface including all function keys, “hot” keys, reporting features, start/stop scheduling , etc.

.2
Programmers' Manuals: Provide programming instruction manuals for the User Control Language.  Manuals shall list all procedures, functions, operators and reserved words together with a description and examples of their use in programming. Provide administrator login with full access to all programming software and database.
.3
Application Program Manuals: Provide instruction manuals for any brand-name or proprietary software used for terminal emulation, communication, graphics generation, etc. Provide administrator login with full access to all application software.
.4
Computers, Peripheral and Device Manuals: Provide instruction and maintenance manuals for all CCSs, PCSs, printers and modems as well as any other peripheral or electronic device supplied under this contract. Provide administrator login with full access to computers, peripherals and devices.
.5
Proof of ownership:  Provide proof-of-ownership in the form of licensed disks, software manuals, registration cards, or, in the case of proprietary software, formal letter of transmittal, for all software that is required to fulfill contract requirements.

.6
EMCS Catalogue: Provide a current catalogue and price list that includes the components provided under this contract as well as related system components and accessories.
.7
Backup Packages: Download all RCU and TCU databases and programs onto the primary CCS hard disk prior to performing a comprehensive backup.  Provide three (3) complete system backup packages.  Each package shall contain everything necessary to restore the EMCS to full operation should a catastrophic failure occur and as follows:

.1
Include an image backup of the complete CCS hard disk, onto removable media, using the system backup software specified in Section 230925 “EMCS Central Control Units and Peripherals”.

.2
Include a copy of the software required to restore the hard drive from the image  backup.

.3
Include hardcopy and text files of the CCS’s CMOS settings as well as any important configuration files such as config.sys and autoexec.bat.

.4
Include a hardcopy sheet describing the exact steps required to restore the hard drive.

.5
Include a hardcopy sheet describing the exact steps required to restore an RCU or TCU.

.6
Compile each package into a suitably labeled D-ring binder.  CD/DVD/BD backup disks shall be archival quality, adequately labeled, protected in paper sleeves and inserted into archival quality plastic binder pages.

.7
One backup package shall be left at the primary CCS location.  Another is to be included in the Operation & Maintenance Manual  that will remain on site.  The final package shall be turned over to the contract manager for filing.
SPEC NOTE:  Include following for larger systems with multiple buildings or CCSs.
.8
Site-Master Backup Packages:  From the above described Backup Packages, reproduce and compile the electronic and hardcopy data into two (2) comprehensive “Site-Master” backup packages.  Each package to include all information contained in all other provided backup packages described above.  All disks, sleeves and binder pages to be archival quality inserted into suitably labeled D-ring binder.  All packages to be turned over to the project manager for distribution/filing.
1.11
OPERATION & MAINTENANCE MANUALS AND O&M DISK

.1
Provide [three (3)] complete copies of an EMCS Operation and Maintenance Manual.  For renovations or additions, where an existing EMCS  is being expanded, incorporate any  existing information into a new comprehensive manual encompassing the whole of the Energy Management Controls System.
.1
Organize manual as follows:

.1
Operations Division: EMCS Hardware (Configuration/Installation)

.2
Operations Division: EMCS Software (Database/Programming)

.3
Operations Division: Pneumatic/Electric (Non-EMCS Subsystems)

.4
Maintenance Division

.5
Contract Documentation Division

.6
O&M Disk (full manual and system backup in electronic format)

.2
Split manual into two or more binders if content exceeds 75mm in thickness.

.3
At the beginning of each binder, provide a table of contents listing divider tabs in all binders making up the full manual.

.4
D-ring binders with two plastic sheet lifters and clear outside overlay pockets are acceptable if total contents are less than 35mm in thickness.  Otherwise provide binders that are silk screened, commercial quality, fabric coated, three post, with hard covers attached to spine with metal piano hinges.

.5
Each binder cover and spine shall display the following information:

.1
City/Town

.2
Building Name

.3
Project Title

.4
Binder Name, examples:

.1
EMCS Operations and Maintenance Manual

.2
EMCS Operations and Maintenance Manual


(Operations Division: Hardware and Software)

.3
EMCS Operations and Maintenance Manual


(Maintenance and Contract Divisions)

.5
Date (month and year only)

.2
Operations Division - EMCS Hardware (Configuration/Installation):

.1
Organize the information into sections, with index and divider tabs, as follows:

.1
EMCS Configuration (include explanations of architecture)

.2
TCU Cross References

.3
System Schematics

.4
RCUs/TCUs

.2
EMCS Configuration: Provide a basic configuration diagram showing each CCS, peripheral devices and RCU with information as to their locations.  Provide lists or diagrams showing which TCUs are connected to what RCU.  Provide an explanation of system architecture.  Describe each hardware component and the networks that manage system communications.

.3
TCU Cross References:  Provide two cross referenced TCU listings.  One listing to be sorted by TCU identifier, the other to be sorted by room number.  Each listing to have the following columns:

.1
TCU identifier

.2
RCU sub-network if this data is not in TCU identifier

.3
TCU type and model number

.4
Terminal equipment identifier (box number etc.)

.5
Room number

.4
System Schematics: Provide schematics of each mechanical system indicating point locations, mnemonics and hardware address.  Include any wiring details and equipment schematics showing where and how equipment is interfaced to EMCS.  Drawings must be clear and of adequate size for easy reading.  If necessary, fold larger sheets into binder.

.5
RCUs/TCUs:  Provide a divider tab for each RCU.  Under each RCU provide the following information separated with coloured sheets:

.1
RCU panel directory showing point mnemonics, termination addresses and wiring numbers.

.2
Panel directory of each associated equipment cabinet.

.3
Panel directories of each associated TCU showing point mnemonics, termination addresses and wiring numbers.

.3
Operations Division - EMCS Software (Database/Programming/CCS/PCS):

.1
Organize the information into sections, with index and divider tabs, as follows:

.1
Point Lists

.2
Graphics

.3
Descriptions and Procedures

.4
TCU General

.5
RCUs/TCUs

.6
CCS Setup

.2
Point Lists: Provide two complete lists containing all the physical and virtual points/objects in the facility as well as a suitable description as to their function.  The first listing to be sorted by logical point mnemonic, the second to be sorted by hardware address.  Each listing to have the following columns:

.1
Logical point mnemonic

.2
Description

.3
Hardware or virtual point address

.3
Graphics: Provide a hardcopy of all dynamic graphic display screens if a graphical user interface has been provided.  Good quality screen dumps may be used for this purpose.

.4
Descriptions and Procedures: Provide a brief description of overall control philosophy.  Describe all hardware interlocks with other equipment that may affect or override action of software control modules.  Provide procedures for operating staff to interface with software control modules, to override  system or component operation, to adjust system or building control setpoints, etc. Name virtual points provided in software for this purpose and recommend adjustment increments and limits where applicable

.5
TCU General:  Provide a divider tab for each type of TCU and include the following information separated with coloured sheets:

.1
A short general description of the TCU and intended application followed by a listing and description of every available parameter, input and output.  

.2
A detailed description of each configurable module, object, function, procedure and related sequence of operation.

.3
For LonWorks based TCUs, provide functional profile diagrams and descriptions of all Mandatory and Optional Network Variables.

.6
RCUs/TCUs: Provide a divider tab for each RCU.  Under each RCU provide the following information separated with coloured sheets:

.1
List of physical and virtual point mnemonics, with a description of the meaning of each mnemonic.

.2
For each User Control Language Program module in the RCU provide:

.1
a description of purpose and logic of module.

.2
a hardcopy listing of the program module.

.3
Complete hardcopy listing of the RCU database.  Include each hardware point, virtual point, schedule, report, trend, controller etc.

.4
Provide a divider sub-tab for each associated TCU and include the following information separated with coloured sheets:

.1
References to any common configurable modules described under the TCU General section and a listing of the configuration data for the respective TCU.

.2
List of any physical and virtual point mnemonics, with a description of the meaning of each mnemonic.

.3
For any User Control Language Program in the TCU provide:

.1
a description of purpose and logic of module.

.2
a hardcopy listing of the program module.

.4
Complete hardcopy listing of the database.  Include each hardware point, virtual point, schedule, report, trend, controller etc. 

.7
CCS setup: Provide hardcopy listings of all configuration information including CMOS setup, directory listing showing all installed files and locations as well as user interface program configuration data.
.8
Provide complete installation disks or CDs for each copy of operator interface software.
.9
Provide complete installation disks or CDs for each copy of graphics screen creation/edit software.

.10
All listings to be laser printed.

.4
Operations Division: Pneumatic/Electric (Non-EMCS Subsystems)

.1
Provide system configuration, schematic diagram, detailed operating sequence and component listing for each non-EMCS controls subsystem.

.5
Maintenance Division:

.1
Summarize data for this section from supplier and sub‑trade maintenance submissions, supplemented by appropriate additional material. Organize the information into sections, with index and divider tabs, as follows:

.1
Maintenance

.2
Spare Parts

.3
Suppliers and Contractors

.2
Maintenance: Provide a description of maintenance procedures for all equipment and systems.  Include a schedule for recommended planned and preventative maintenance work and intervals.

.3
Spare Parts: Provide a list of recommended spare parts.

.4
Suppliers and Contractors: For each piece of equipment, provide a list of resources to call upon for maintenance and servicing of equipment.  Include the  supplier’s name, address and phone number as well as the service contact.

.6
Contract Documentation Division:

.1
Organize the information into sections, with index and divider tabs, as follows:

.1
Drawings List

.2
Shop Drawings and Product Data 

.3
Certifications and Reports

.4
Warranties and Bonds

.2
Drawings List: Provide a list of all drawings used in performance of the contract.

.3
Shop Drawings and Product Data: Provide final reviewed copies of all shop drawings and product data.  Provide copies of all manufacturers' data sheets, installation and maintenance brochures pertaining to each installed device, piece of equipment or system.  Organize by system with a separate divider tab for the  common devices and components.

.4
Certifications and Reports: Provide copies of Contractor certifications for performance of products and systems.  Collect and include field reports:

.1
Following Start-up and testing reports as specified under 1.4.2 of Sections 230895.2
EMCS Quality Assurance Logbook as specified in Section 230923.

.3
Any other test report verifying performance of EMCS products and systems. 

.5
Warranties and Bonds: Provide one copy each of the EMCS Contractor's warranty, EMCS Manufacturers' warranties, and any EMCS service contracts provided by the Contractor.  Provide a copy of the bond only in contracts where the EMCS contractor is the general.
.7
O&M Disk (full manual and system backup in electronic form):

.1
In addition to the hardcopy manuals, provide the Operation and Maintenance Manuals in electronic form as follows:

.1
O&M data shall be organized exactly as specified for the hardcopy manuals.

.2
Data shall be compiled into Adobe portable document format and assembled into as few files as practical.  (NOTE: It would be preferable if there were no more than one file per division.)

.3
Include table of contents links that allow direct access to data as per the divider tabs required in the hardcopy manual.

.2
Provide the O&M Disk, in the form of a CD/DVD/BD for each hardcopy manual and backup package.  CD/DVD/BD backup disks shall be archival quality, adequately labeled, protected in paper sleeves and inserted into archival quality plastic binder pages.
.3
Provide an electronic copy of the O&M Disk onto each CCS and PCS hard drive under the C:\O&M_Manual directory.

.4
Install a shareware copy of the latest version of Adobe Acrobat Reader on each CCS and PCS and create desktop shortcuts to the .pdf files to ease access. 

1.12
QUALITY ASSURANCE

.1
Provide and install a fully proven system as described, including field tested hardware, operating system and applications software.

.2
Demonstrate capability to service system from service departments or organizations located within Alberta.  Provide names, call out phone numbers and resumes for applicable service personnel.

.3
Provide a Quality Assurance Logbook at location of primary CCS.  Logbook shall have holes appropriate for inclusion in O&M Manual binder.  On completion of high speed trunk wiring and RCU installation, begin recording each RCU, TEC or unexplained failure (glitch).  Provide the date, device identifier, type of failure, cause and how problem was resolved.  Include all hardware failures as well as software/firmware problems such as panel lock-ups and  loss of programming.

1.13
CONTRACT ACCEPTANCE PROCEDURES

.1
Comply with requirements of Division 01.

.2
Prior to Interim Acceptance of the Work provide all EMCS Manuals and Backups as well as the Operations and Maintenance Manuals.

.3
Prior to Interim Acceptance of the Work, complete all requirements of Section 230895 “EMCS Start-up and Testing”.  Submit a copy of the completed point checkout sheets.  Provide reports or electronic copy on diskette of all trend logs and other data generated to prove correct function of each control module and tuned PID loop.

.4
Prior to Interim Acceptance of the Work, the installed system must be of acceptable quality by having:

.1
no RCU failures over the previous 60 days of continuous operation.

.2
not more than one TEC failure for every 300 installed TECs in the previous 40 days of continuous operation.

.3
no significant unexplained failures (glitches) over the previous 20 days of continuous operation.

1.14
WARRANTY

.1
Correct all defects in workmanship, material or software during the duration of the warrantee period.

.2
Correct all system failures occurring during warranty period.  After each occurrence:

.1
Reload software lost as a result of system failure.

.2
Record changes made to software in site log.

.3
Download any changed databases and programs onto the CCS hard disk.

.4
Backup RCU and TCU databases onto removable disk.

SPEC NOTE:  Edit the following clause if more local support is required in special cases.

.3
Proprietary parts/components required for any warrantee work (i.e. RCUs, TCUs, expansion/accessory boards), shall be stocked in Alberta.  As a minimum, parts shall be available in Edmonton for projects north of Red Deer and from Calgary for southern projects.

SPEC NOTE:  Edit the following clause to suit project specifics.
.4
Service response time:

.1
For dial-in service, personnel must connect to the EMCS within two hours of receiving the request.

.2
For non-emergency call-out service, personnel must be on-site within two days of receiving the request.

.3
For emergency call-out service, personnel must be on-site within three hours of receiving the request.

2.
Products

2.1
ELECTRONIC DEVICES

.1
All RCUs and TCUs, whether fully user programmable or just configurable, as well all engineering and user interface software provided under this contract, shall be current product from the same manufacturer.

.2
All user programmable devices such as RCUs and TCUs shall utilize a single identical User Control Language throughout the system.  Systems that do not meet this requirement are NOT acceptable.

.3
BACnet devices shall be BACnet Testing Laboratory (BTL) Certified.

.4
LonWorks devices shall be certified by the LonMark Association and carry the LonMark logo.

2.2
TAGS, LABELS, nameplates and DIRECTORIES

.1
Comply with the identification requirements of Section 230928 “Field Work”.

3. Execution

3.1
IDENTIFICATION

.1
Comply with the identification requirements of Section 230928 “Field Work”.

SPEC NOTE:  Delete following clause where these requirements are specified in Division 26.

.2
Conduit Identification: apply paint or colour banding tape in required colours for each voltage or system in accordance with APWSS Colour Coding Requirements.

SPEC NOTE:  Delete following article for new works.

[3.2
REMOVAL OF redundant MATERIALS

.1
Remove all redundant pneumatic, electric and electronic devices.  This includes all unnecessary devices in equipment cabinets or as may be individually mounted on nearby walls.  All components, functioning or otherwise, are to be turned over to the Minister.

.2
Remove and dispose of all redundant:

.1
wiring within equipment cabinets.

.2
conduit runs less than 3 meters in length. 

.3
pneumatic tubing.

.4
equipment cabinets and control panels.

.3
Redundant wiring within remaining conduit need not be removed.  Wiring shall be neatly trimmed.

.4
Long runs of redundant pneumatic tubing in chases or shafts need not be removed.  Such tubing shall be neatly trimmed and tagged as redundant.

3.3
START‑UP AND TESTING

.1
Start and test the EMCS system as specified in Section 230895 ‑ EMCS Start-up and Testing

3.4
TRAINING OF OPERATORS

.1
Provide 40 hours of training for [three] operators according to the following schedule:

.1
Four, half-day training sessions, one to two weeks before Interim Acceptance of the Work, covering all aspects of system use as follows:

.1
Operation of hardware components.

.2
Tour of EMCS components.

.3
System software configuration.

.4
Man-machine interface.

.2
Four, half-day training sessions, two to three months after Interim Acceptance of the Work, covering all aspects of system use and maintenance as follows:

.1
Basic review of earlier training.

.2
Advanced man-machine interface.

.3
Programming basics.

.4
Calibration of sensors.

.5
Trouble shooting of system and components.

.6
Preventive maintenance.

.7
Backup procedures

- Backing-up and restoring control panels

- Creating a hard drive image backup

- Backup schedule and rotation
.3
Two, half-day training sessions, six to twelve months after Interim Acceptance of the Work for clarification of system operating techniques.  Operators shall determine agenda.

.4
Provide a sign off sheet, for inclusion in the system documentation manuals, which will be signed by the Contractor and the Minister's representative at the completion of each phase of operator training.

3.5
final UPDATES, backups and O&M Disks

.1
Just prior to Total Completion of the Work, provide the latest versions of all software and firmware in all CCSs, PCSs, RCUs, and TCUs.

.2
Just prior to Total Completion of the Work, provide updated O&M Disks.  Copy these updates to all CCS and PCS hard drives.

.3
Just prior to Total Completion of the Work, revalidate and test all CCS and PCS recovery disks.  Provide updated backup packages.  

END OF SECTION
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