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EMCS Field Work



Use this Section to specify the EMCS Field Work 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.  Refer to Section 23 09 23 for a complete list of EMCS Sections.

Specify requirements related to line voltage wiring in this Section only if Division 16 is not used.
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Reference Publications

.1 
Colour Coding Requirements for Mechanical and Electrical Systems (Alberta Infrastructure)

.2 
EMCS Standard for Logical Point Mnemonics

These reference documents may be available for reference purposes in the Technical Resources, Alberta Infrastructure, 3rd Floor, 6950 - 113 Street, Edmonton;.

Other facility start-up related forms are available from Alberta Infrastructure, 3rd Floor, 6950 - 113 Street, Edmonton, Alberta.

1.
General

1.1
INTENT

.1
Read this Section in conjunction with Section 23 09 23 ‑ EMCS General Requirements and other related EMCS Sections.

1.2
REGULATORY REQUIREMENTS

.1
Comply with Electrical Protection Act of Alberta and rules and regulations made pursuant thereto, including the Canadian Electrical Code.

.2
Unless otherwise indicated, all references to "Canadian Electrical Code" or "CEC" shall mean the edition of the Canadian Electrical Code, Part I, CSA C22.1, and the variations made thereto by Alberta regulation, which are in force on the date of bid closing for the Contract.

.3
All electrical products shall be approved by the Canadian Standards Association (CSA) and bear the CSA label.  Alternatively, where a product does not bear a CSA label, it shall be approved in writing by the authority having jurisdiction.

.4
Submit to authority having jurisdiction and utility company, necessary number of drawings and specifications for examination and approval prior to commencement of work.  Pay associated fees.

.5
Submit to Minister, copy of electrical permit obtained from authority having jurisdiction.

.6
If authority having jurisdiction conducts an electrical inspection, submit copy of certificate of acceptance provided by authority having jurisdiction.

2.
Products

2.1
CONDUIT

.1
EMT:  to CSA C22.2 No. 83‑M1985.  Provide rain‑tight fittings in weatherproof and damp areas.

.2
Rigid Metal:  to CSA C22.2 No. 45‑M1981.

2.2
WIRE

.1
Wiring:  to CSA C22.2 No. 75‑M1983, copper conductor, 600 V RW90 X‑link insulation.  300 V insulation allowed for conductors not entering enclosures containing line voltage.
.2
120 VAC Control Wiring:  minimum #14 AWG.

.3
Low Voltage Field Wiring:

.1
Minimum #22 AWG.

.2
Twisted pairs.

.3
Stranded, except #18 AWG and larger may be solid.

.4
Shielded with drain wire for all analog signals.

.5
Multi-conductor wiring must have individually twisted and shielded pairs with a drain wire for each pair.  Cable must have overall shield.  Maximum 6 pairs.

.4
Plenum rated cable:

.1
FT6 rated.

.2
Refer to the CEC for other designations meeting FT6 criteria.

2.3
identification materials

.1
Wiring Identification Materials:

.1
Use one of the following:

.1
Heat shrink sleeves, with thermally printed identifier.  Label material and printing to be resistant to oil, mineral solvent and methyl alcohol.
.2
Snap‑on or slide-on sleeves, or crimp-on pins with integral sleeve.  Length to suit number of characters required in identification code, 6 (six) characters minimum.  Marking elements to be removable yet secure when inserted into sleeve.  Standard of quality: Grafoplast Wiremarkers Inc.

.3
Factory coded slip-on identification bead markers or sleeves.

.2
Size of sleeves to be selected so that they do not slip off when wire is removed from termination and shaken.

.3
Wrap-on adhesive strips not allowed.  Hand written identifiers not allowed.
.2
Point Identification Tags: 0.75 mm thick plastic laminated luggage style tags containing imprinted information label.  Printing on surface of plastic not allowed. Printing shall be 14 point font or larger.

.3
Engraved Plastic Nameplate:  self-adhesive composite laminated plastic nameplates with one smooth white surface and core of black plastic designed to leave black lettering on a white background.  Engraved lettering height as follows:

.1
RCU, TCU and Equipment Cabinets: 20 mm.

.2
Magnetic contactors for EMCS controlled equipment: 20mm.

.3
All other: 8mm.

.4
Wiring Directories: for each RCU and TCU provide a laminated sheet with a cross‑reference listing of logical point mnemonic, descriptor, wiring label and hardware address for each wire terminated in cabinet.  Order and placing of information shall mimic pattern of wiring terminations.

.5
Equipment Cabinet Directories: for each equipment cabinet provide a laminated sheet graphically showing location of each transducer, relay or other device in cabinet.  Each device outline to be labeled and function of device indicated.  Provide logical point mnemonic, descriptor, wiring label and hardware address for field wiring terminating at transducers and relays within cabinet.

2.4
air piping

.1
Piping shall be Type “K” hard or soft drawn copper or polyethylene plastic tubing.

.2
Provide in-line filters and a pressure gauge for each cabinet containing pneumatic devices as follows:

.1
Filter shall be adequately sized to handle all devices in cabinet.

.2
Filter shall remove oil, dirt and water and shall change colour when in need of replacement.

.3
Provide 2 spare filters in each cabinet, wire tie to cabinet side.

.4
Pressure gauge to be minimum 35mm diameter with 0-170 kPa (0-25psi) range.

.3
Provide air lines, checks, hand valves and fittings to expansion tanks.

3.
Execution

3.1
CONDUIT

.1
Use EMT conduit:

.1
for all high speed communications trunk wiring between RCUs.

.2
for wiring that would be exposed to mechanical damage.

.3
for wiring in inaccessible areas.

.4
where indicated on drawings or otherwise required by CEC.

.2
Use rigid metal conduit for all wiring in areas designated as hazardous.

.3
Conduit sizing and installation shall comply with CEC requirements.  Wire fill shall not exceed 50%.

.4
Wherever practical, conceal conduit in walls, floors and ceilings.

.5
Install conduit parallel or at right angles to building lines; minimize crossovers and conserve space and headroom.

.6
Do not install conduit in or under ground floor slabs.

.7
Do not use metallic or non‑metallic sheathed cable except where otherwise indicated.

3.2
WIRING

.1
Neatly arranged panduit with snap on covers shall be used to restrain wiring inside cabinets larger than 300mm square.

.2
Neatly train and cable tie wiring in cabinets smaller than 300 mm square.  Adhesive backed twist ties or adhesive backed cable tie holders are not allowed.  Wiring shall be secured to cabinet back with mountable cable ties fastened with #8 or larger sheet metal screws.

.3
Each field device shall have its own signal and return wire individually terminated in the panel.  The use of a common return wire or ground for more than one control point is not allowed.

.4
Plenum rated cable:

.1
may be laid in existing cable tray.

.2
shall follow building lines, close to the building structure, well above any ductwork or piping.

.3
shall be secured to the building structure at intervals not exceeding 2 meters with bundles wire-tied every 1 meter.  Cable shall not be attach to ceiling support system, piping or ductwork.

.4
shall not be tied against sharp edges (sheet metal, redi-rod) without sufficient additional protection.  Provide grommets at entry to boxes and into conduit.

.5
shall not be kinked or bent to a radius less than 100mm.  Provide a full loop of slack at entry to boxes and conduits.

.5
A single continuous non-spliced cable shall be used for connecting each field device.  Joining of cables is only permitted  as follows:

.1
New points: Only one splice for every 100 meters of cable.

.2
Existing points where the existing wire is allowed to be reused:  Only if the final length of unspliced run exceeds 10 meters.

.3
The type of wire, gauge, colour and number of conductors to any device, shall remain the same right from the device through to the termination connectors in the control panel.
.4
Splices are only allowed within equipment cabinets or junction boxes. The shield drain wire for each pair must be connected.  Splices shall expose no more than 2cm of unjacketed wire.

.5
Except as indicated next, only properly sized insulated spring wire connectors with plastic insulating caps or solderless pressure connectors with insulated covers by Marr, Ideal or 3M are allowed for splicing.  The use of screw type terminal blocks is required for splicing ALL wiring entering a cabinet or junction box when any one of the following conditions exists:
.1
The panel or junction box contains more than 10 connections.
.2
Multi-conductor cables with more than 4 wires are to be spliced.

.6
Terminal blocks must be screw mounted with #8 or larger sheet metal screws in panels or junction boxes no smaller than 150mm square.

.7
Where hand/off/auto (HOA) switches are available on the MCC or are provided under this contract, the digital output points shall be wired such that the equipment is under EMCS control when the HOA switch is in the auto position.  Confirm proper operation of equipment under hand and off operation.  Correct wiring as necessary.

SPEC NOTE:  Delete the following clause for new works without existing wiring.

.8
The use of existing field wiring is permitted.  The contractor is responsible for ensuring that any reused wire is suitable for the application and meets the requirements of this Section.
3.3
GROUNDING

.1
Provide a complete ground system for all EMCS equipment, including panels, conductors, conduit, raceways, connectors and accessories.  Grounding shall be by means of electrical supply conductor bonding method.  Separate grounding conductors not permitted.

.2
Grounding between control panels and field devices shall have a star configuration.  The shield for a field device shall be grounded at the panel only.

.3
The shield for communications wiring must be contiguous throughout its full length and shall be grounded at one point only.  For TCUs, the ground shall be at the RCU.  Except for this single ground connection, when splicing to an RCU/TCU the shield drain wire must be connected through and not to the RCU/TCU ground.  Splices shall expose no more than 2cm of unshielded wire.

3.4
IDENTIFICATION

.1
Conduit:

.1
Apply paint or colour banding tape in fluorescent orange for control wiring conduit in 35 mm wide bands all around conduit as follows:

.1
At least once in each 10 m of conduit run.

.2
Where conduit enters inaccessible ceiling, wall and floor spaces.

.3
At least once in each room or area through which a conduit passes.

.2
Applying fluorescent orange paint to all conduit fittings prior to installation is an acceptable practice.  However, additional identification banding shall be added as required to meet all requirements of this article.

.2
Wiring:

.1
Labels for all system point wiring shall, as a minimum, contain the following information:

.1
Panel end: panel terminal number or hardware address.

.2
Device end: panel number as well as panel terminal number or hardware address.
.2
Label panel power supply wiring with the panel connector number.

.3
Label communications port wiring with panel connector number and device name (e.g. “J1-modem”, “J2-printer”).

.4
Label communications trunk wiring with the panel number, router number etc. to which the other end of the cable is connected.

.5
Wiring on each side of a terminal block or splice shall be labeled with the information required for the device end of the wire.

.6
In retrofit situations the above labeling requirements are in addition to any existing labeling.

.3
Point Tagging:

.1
Identify all input sensors and devices as well as all EMCS controlled output actuators, motors and equipment, with Point Identification Tags.  Provide multiple tags as necessary.  Additional requirements as follows:

.1
Tag control wiring for major mechanical equipment at equipment terminal strip.

.2
Tag any input/output transducers not identified on an Equipment Cabinet Directory.

.3
Tag electric motors on power cable near motor end.

.2
Point Identification Tags shall be attached using two nylon cable ties.  One tie is to provide a loose loop through the tag while the other tie is to hold this loop to the wire or conduit.

.3
All Point Identification Tags shall include the following minimum information:

.1
Logical Point Mnemonic (refer to Section 230930)

.2
Point Hardware Address (RCU/TCU and connection terminal identifiers)

.3
Associated System Identification

.4
Point Description

.4
Nameplates:

.1
Identify the following with engraved plastic nameplates:

.1
Magnetic contactors and related local disconnect switches. 
.2
Space temperature sensors and intelligent thermostats.

.3
RCU cabinets, TCU cabinets, associated equipment cabinets.

.4
Front panel mounted switches, displays and devices; identify function of each item.

.2
Nameplates shall include logical point mnemonic as applicable.  Refer to Section 230930.

.3
All nameplates to be easily visible without need to use ladder or extraordinary body position.  Affix additional nameplates if necessary.

.4
Provide the Minister with an example of the contents of each type of nameplate as indicated in 3.2.1 above.  Obtain approval  prior to engraving.

.5
Directories:

.1
Permanently mount laminated Wiring Directories on door inside surface of each RCU and TCU cabinet.

.2
Permanently mount laminated Equipment Cabinet Directories on door inside surface of each equipment cabinet.
3.5
AIR PIPING

.1
Use copper lines in mechanical rooms, where subject to damage or temperatures in excess of 90 degC, where adjacent to heating pipes passing through common sleeve and where not readily accessible. Bundled plastic tubing with suitable junction boxes or single plastic tubing with tray may be used in mechanical rooms.

.2
Run exposed piping only in storage rooms and like; run in neat manner and support properly. 
.3
Leave two spares in bundled plastic tubing.

.4
Install an in-line filter in clearly visible and serviceable location on main line entering each cabinet containing pneumatic devices.   Install pressure gauge just downstream of filter, mount with minimum #8 sheet metal screws.

END OF SECTION
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