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Use this Section to specify the Network Communications and System Configuration 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.
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1.
General

1.1
INTENT

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

2.
Products

2.1
NETWORK COmmunications

.1
Architecture:

.1
The EMCS shall support a two tiered network:

SPEC NOTE:  Select only one of the 2.1.1.1.1 clauses within the square brackets, based upon the number of physical points connected to panels residing on the high speed primary network.  Do not count points wired to TCUs communicating on the low speed sub-network.  Project specifics will dictate final selection but, as a rule of thumb for individual buildings, use 38.4 Kbps for less than 200 points, 115 Kbps for up to 500 points, 1Mbps for up to 750 points and high speed Ethernet for systems with more than 750 points on their primary network.  For Wide Area Network applications, where many buildings are connected together, it will be necessary to specify higher network speeds approximately as above but using the total number of points that will be on the WAN instead of the number in the actual building.  It is likely that Ethernet will need to be specified for WAN applications.

.1
[The high speed primary network shall operate at 38.4 Kbps or higher.]

[OR]


[The high speed primary network shall operate at 115 Kbps or higher.]

[OR]


[The high speed primary network shall operate at 1 Mbps or higher.]

[OR]


[The high speed primary network shall be Ethernet and shall operate at a speed of 10 Mbps or higher.]

.2
The high speed primary network shall support multiple Remote Control Units (RCUs) and utilize a peer-to-peer protocol in a multi-drop architecture.  Master-slave protocols are NOT acceptable.  Any Central Control Stations (CCSs) or file servers, tied directly to this network, shall not significantly affect inter-RCU communications.

.3
Each RCU shall have a 9600 baud minimum speed sub-network to communicate with Terminal Control Units (TCUs) or protocol compliant equipment and smart devices.

.2
Logical point mnemonic:

.1
Each physical or virtual point, controller point or schedule, shall have a unique, user-definable, system-wide, logical point mnemonic.  A length of at least 12 characters is required.  Any combination of alphabetic or numeric characters shall be allowed plus a delimiter (at least one of the following:  - _ , . / ).  The format of these point mnemonics shall conform to the Alberta Infrastructure EMCS Guideline for Logical Point Mnemonics.

.2
Once a logical point mnemonic has been defined, the point’s hardware address shall not be required for control sequence programming or any man-machine interface function.

.3
Information passing:

.1
Support direct peer-to-peer data sharing between all RCUs on the primary network so that physical or virtual point values resident in one RCU are available to all other RCUs.  All CCSs/PCSs shall have data access to all RCUs on the primary network.

.2
Support data sharing between the RCU and its sub-networked TCUs/equipment/devices so that all physical or virtual point values, resident in the host RCU, are available to all TCUs/equipment/devices.  As well, all physical or virtual point values, resident in the TCUs/equipment/devices, shall be  available to the RCU hosting the sub-network and thus also available to all CCSs/PCSs.
.3
Values, statuses and attributes of physical and virtual points from one RCU, TCU or protocol compliant equipment or smart device shall be available for use in any other RCU, TCU, CCS, PCS or protocol compliant equipment or smart device without change of logical point mnemonic.  The use of such information within a RCU, TCU function or program, shall require only that the correct logical point mnemonic be used within the program.  As well, the use of such information in CCS/PCS graphics, reports, trending, alarming or configuration/ programming of any other CCS/PCS function shall require only that the correct logical point mnemonic be used within the function’s setup.  
.4
Setup of data sharing for the functionality described in the above clauses shall be automatic, requiring no programmer or operator action.  Any broadcast points, send-receive blocks, data binding, or other form of table that is required to initialize and accomplish this function shall be invisible to the programmer and be created automatically without user intervention.  Systems that require any form of manual mapping of data transfer at any level are NOT acceptable.
.5
The system shall automatically discover what objects are available form any RCU, TCU or protocol compliant equipment or smart device connected to the high or low speed networks.  This “auto discovery” shall occur, without manual intervention, whenever a new device restarts or is connected to a network.
.4
Network failure modes:

.1
On communication failure, retain the last legitimate value of global points.  Continue to control the systems based on these values.

.2
Failure of any panel on the primary network or on any sub-network shall not affect the ability of all other panels to communicate over the network.

.3
A panel shall detect the failure of any other panel.  This information shall be useable in custom control programming.

.4
A panel shall detect the failure of any point it receives from the network.  This information shall be useable in custom control programming.

.5
Network Protocols:

SPEC NOTE: A BACnet only system is preferred for all new works.   LonMark devices can be accepted for TCUs or in retrofit projects if circumstances dictate, edit [ ] below to read “or LonWorks” as necessary.  Since these devices have few mandatory network variables, ensure 230927 “TCUs” includes a detailed list of all required network variables for each type of TCU.  Net or wireless ZigBee sensors and the like will also have to be addressed as these become available.
.1
The RCU hosted sub-network protocol shall be BACnet [ ] compliant.  Proprietary sub-network protocols are NOT allowed.

SPEC NOTE:  Remove the following article ONLY where it is necessary to retain a proprietary protocol on the high speed communications network (e.g. for minor retrofits/upgrades).
.2
The BACnet protocol shall be used for all communications among RCUs, CCSs and PCSs.  Future BACnet RCUs shall be able to be connected to the system’s high speed network, at any RCU location, without the need to provide additional protocol interface devices or related software/firmware.

.3
Wireless BACnet over ZigBee is allowed for TCUs and non-critical net-sensors.  Proprietary protocol over ZigBee is NOT allowed.  Communications amoung  RCUs and CCSs is to be hard wire.

3.
Execution

3.1
nETWORK INFRASTRUCTURE
SPEC NOTE:  Choose/Edit following applicable scope of work to suit Client’s functional and IT security requirement.

[.1]
Provide all required equipment, wiring and installation for a network dedicated for EMCS.

[.2]
Provide all required equipment, wiring and installation for EMCS to reside on client Ethernet. Contractor can used Ethernet switch/router to reduce number of home run Ethernet cable to Client’s switch/Router.
[.3]
Provide all required equipment, wiring and installation for EMCS to reside on client Ethernet.  All Ethernet connection to client network needs to be directly from each RCU/TCU/CCS/PCS to client’s network.  Contractor cannot used Ethernet switch/router to reduce number of home run Ethernet cable to client’s switch/router.               

[.4]
Provide all required equipment, wiring, installation and internet service for remote access.
[.5]
Provide provision and coordination for EMCS to be integrated into existing Central Control Station (Specify make/model and version of CCS software) 
3.2
CONTROL LOOP configuration

.1
Control loops shall be configured so the control loop, setpoint variable and all associated hardware points are in the same RCU.

.2
Control loops shall not be closed across inter-panel communications links.

.1
A single BACnet or LonWorks sub-network from a single RCU, to individual field devices such as smart sensors and actuators and/or to individual field equipment such as a variable speed drives, boilers or chillers, is not considered to be an inter-panel link.

.2
Interposing gateways, protocol converters or network extenders are not allowed on such networks.
.3
CCS/PCS shall not be used as communications links to transfer global point value.

3.3
SYSTEM CONFIGURATION

SPEC NOTE:  Delete following clause for very small systems where an EMCS architecture schematic is not included in this specification.

.1
Provide a system configuration which complies with the general configuration shown on the diagram appended to this Section.

SPEC NOTE:  Repeat following article for each CCS location.  Edit list of peripherals to suit each CCS location.

[.2]
Provide one CCS in [fill in location] [ as shown on drawing ____ ].  CCS shall comprise:

.1
CCS, keyboard, monitor and mouse.

.2
Continuous paper feed alarm printer.

.3
Hard copy report printer.

.4
Telephone modem.

.5
Computer Desk

[.3]
Provide one RCU minimum:

.1
in each mechanical room.

.2
for the boiler system

.3
for the cooling system.

SPEC NOTE:  Delete portion in square brackets if RCUs are NOT to be FACTORY installed into packaged air handling units.  If this portion is used, then cross reference the requirement for factory installation of RCU and controls to the “Air Handling Units” section.

[.4]
Provide one RCU for each air handling unit.  For packaged roof-top units locate RCU in unit service corridor.  [RCUs to be factory installed into each packaged air handling unit.  Factory installation shall be complete with all sensors, actuators, conduit and wiring.]

SPEC NOTE:  Delete the following clauses if TCUs are not used in this specification.

[.5]
Provide one TCU mounted on each air handling system terminal box.

[.6]
The TCUs of all terminal boxes served by a particular air system, shall be on the sub-network from the RCU controlling that air system.

3.4
INTEROPERABILITY

.1
Co-ordinate RCU sub-network communication protocols and functional requirements to allow specified device interoperability.
SPEC NOTE:  Following BACnet parameters provision is for modular classroom integration at initial construction or future addition. Delete following clause if it is not applicable.

[.1]
Modular classroom BACnet interface parameters provision:
.1
Preserve following BACnet IP parameters:

IP addresses ranging from 192.168.1.6 to 192.168.1.30

IP host IDs ranging from 6 to 30
.2
Preserve following BACnet MSTP parameters:
MSTP MAC addresses ranging from 6 to 30

Speed to be set at 34,800 bps.

.3
Preserve BACnet instance numbers ranging from 8,000 to 9,999 for modular classroom controllers and smart thermostats.

.4
Preserve following BACnet device object names:
“TXXXX” for modular classroom controller

“TXXXXT” for modular classroom smart thermostat

Note: XXXXX ranges from 8,000 to 9,999

.2
Select/configure/create system parameters/variables/BIBBs/etc. as necessary to allow the following data to be: a) displayed on CCS/PCS graphic screens, b) manually accessed from the CCS/PCS via operator command, c) automatically accessed by the RCU under control of operating sequences created with the User Control Language:

.1
TCUs:  As required under section 230927 “EMCS Terminal Control Units”.

SPEC NOTE:  Edit following interoperability functional requirements as required.

[.2
Variable Speed Drives:

.1
Drive enable (write)

.2
Motor speed setpoint (read/write/override)

.3
Motor speed (read)

.4
Motor current draw (read)

.5
Drive status (read) i.e. ON/OFF

.6
Local manual override (read) i.e. Auto/Manual

.7
Fault condition (read) ]

[.3
Boiler Controls:

.1
Boiler enable (write)

.2
Supply water temperature setpoint (read/write/override)

.3
Supply water temperature (read)

.4
Gas valve position (read)

.5
Boiler status (read) i.e. ON/OFF

.6
Local manual override (read) i.e. Auto/Manual

.7
Fault condition (read) ]

[.4
Chiller Controls:

.1
Chiller enable (write)

.2
Supply water temperature setpoint (read/write/override)

.3
Supply water temperature (read)

.4
Return water temperature (read)

.5
Chiller load (read)

.6
Chiller status (read) i.e. ON/OFF

.7
Local manual override (read) i.e. Auto/Manual

.8
Fault condition (read) ]
[.5
Packaged Air Handler Controls:

.1
Unit enable (write)

.2
Supply fan status (read)

.3
Return fan status (read)

.4
Supply air temperature setpoint (read/write/override)

.5
Supply air temperature (read)

.6
Supply air relative humidity (read)

.7
Return air relative humidity setpoint (read/write/override)

.8
Return air relative humidity (read)

.9
Return air temperature (read)

.10
Mixed air temperature (read)

.11
Mixing damper position (read/write override)

.12
Gas valve or heating coil valve position (read)

.13
DX solenoid or cooling coil valve position (read)

.14
Unit status (read) i.e. ON/OFF

.15
Local manual override (read) i.e. Auto/Manual

.16
Fault condition (read) ]
[.6
Any other system or equipment to be interfaced:
END OF SECTION
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