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Use this Section to specify Terminal Control Unit 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.  Refer to Section 230923 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
TCU shall not be used to control major equipment such as boilers, chillers or air handling equipment over 1000 litres/sec
2.
Products

2.1
TERMINAL CONTROL UNITS ‑ GENERAL

.1
Each TCU shall:

.1
include a real‑time operating system that:

.1
executes control, timing and sequencing of all programs.

.2
performs multi-tasking to run programs and concurrently communicate with either RCU over sub-network or with serial port, “intelligent” room temperature sensor or similar system/operator interface device.

.3
automatically restarts TCU when power is restored.

.4
has diagnostic software to test TCU integrity, and data transmissions.

.2
provide fully stand-alone operation by acquiring information from input points and locally processing this information to control output devices according to the User Control Language or configurable application-specific programming. 

.3
share information with the rest of the system via the local RCU as well as process and execute commands from RCU and from locally connected PCS or operator terminal.

.4
allow downloading of User Control Language strategies or configuration of application-specific programs and all related databases from the Central Control Station (CCS), or laptop computer (PCS) connected directly to the TCU or connected indirectly at the RCU.

.2
For TCU resident points, all trending, alarm reporting, runtime recording and all other reports and logs specified in Section 230926, shall be supported in either the TCU or in the RCU that controls the sub-network on which the TCU resides.

.3
Only BACnet devices are allowed.  Refer to Section 230924 Network Protocols regarding the use of Lon-Works compliant devices.  Proprietary application-specific TCUs are not acceptable.
2.2
TERMINAL CONTROL UNITS ‑ FEATURES

.1
Minimum 32 bit full floating point mathematics.

.2
Onboard hardware, software and firmware as required to interface to the sub-network as defined in Section 23 09 24.

.3
Firmware upgradable over the sub-network or via the interface port on the intelligent space sensor.  Products requiring replacement of chips or requiring direct access to the TCU controller are not acceptable.

.4
Point configuration to suit application plus one spare universal input and one spare digital output.

.5
Watchdog timer.  Failure of TCU shall automatically switch outputs to a pre-selected fail-safe condition and initiate a cold restart.

.6
Real Time Clock function.  Clock to be synchronized to RCU real time at least every 24 hours.  For clocks without battery backup, time shall also be synchronized after every power interruption or watch dog event.

.7
Sub-network monitoring routine.  On failure of sub-network, TCU shall continue to control environment using last reliable setpoint and operating mode data received from the RCU.

.8
Permanently marked removable terminal block for the wiring of all sensors, control devices, network and TCU power.

.9
Removable metal or robust plastic enclosure.

2.3
INteligent SPACE SENSOR and INTERFACE

.1
Provide an “intelligent” room temperature sensor, with the following features as a minimum:

.1
Three digit LCD or LED display.

.2
Four programmable buttons providing setpoint increase/decrease and occupied/unoccupied mode operation.

.3
Ability to set device to continuously display room setpoint or current room temperature.

.4
Interface port to allow a laptop IBM-PC compatible computer to interface to TCU.  Provide cables and all necessary software to allow: 

.1
reading of all input/output point data.

.2
changing of setpoints, limits and calibration values as applicable.

.3
manually override of control outputs.

.2
Space temperature sensing shall meet the accuracy requirements of Section 23 09 29 device type Tr.

.3
Enclosure shall be neutral colour, vented, metal or robust plastic, with base to cover wall opening.  In public areas where device will be subject to damage, provide vented resilient clear plastic tamper proof cover.

2.4
SIGNAL PROCESSING

.1
Analogue Input Processing:

.1
Each analogue input shall be converted to digital format at a minimum frequency of 1 conversion per second.

.2
Analogue to digital conversion shall have sufficient resolution to provide the minimum end to end accuracy defined in Section 230929 plus one bit, but shall not be less than 10 bits.

.3
Relative errors between analogue inputs shall not exceed 0.25% of span.

.4
Each input shall be individually calibrated for zero and span in software.

.5
On board circuitry shall protect each input from short circuit and have a 500 volt minimum isolation. 

.6
The following ranges are required:

.1
4 - 20 mA DC

.2
0 - 10 VDC

.7 
A special range for direct input resistance temperature sensors is allowed.

.2
Analogue Output Processing:

.1
Each analogue output shall be converted to analogue format at a minimum frequency of one conversion per second.

.2
Digital to analogue conversions shall have 8 bit resolution minimum.  The output signal shall be linear.

.3
Each output shall be individually calibrated for zero and span in software.

.4
On board circuitry shall protect each output from short circuit and have 500 volt minimum isolation

.5
The following ranges are required:

.1
4 - 20 mA DC

.2
0 - 10 VDC

.3
Digital Input Processing:

.1
Inputs shall accept dry contacts. 

.2
Provide minimum 500 volt isolation for each point through use of optical isolators or equivalent on termination board.

.4
Digital Output Processing: 

.1
Provide outputs capable of switching a 120 VAC external relay, or triac SCRs rated at 0.5 Amp 24 VAC minimum.

.2
Provide full protection to hardware and software from switching transients.

2.5
POWER SUPPLY

.1
Each TCU shall have a power supply with fused over current protection and power on indication.   

.2
Transient surge suppression shall be provided as part of the power supply or as a separate device.  Let-through voltages (L-N), when tested against ANSI/IEEE C62.41-1991 and C62.45, 1992 category A3, B3 and B3/C1 ring-waves, shall not cause damage to the TCU or associated transmitters and output devices.  Provide documentation proving compliance.

2.6
Data BAse

.1
Provide data base creation and modification in accordance with Section 230926 EMCS Remote Control Units.

2.7
ALARMS
.1
Provide TCU operating system alarms for the following malfunctions:

.1
Watch-dog-timer activation.

.2
Input or output point failure.

.3
Control program execution error (divide by zero, etc.)

.4
Power interruption restore or other cold start

.2
Provide other alarming features in accordance with Section 230926 EMCS Remote Control Units.

2.8
SCHEDULING
.1
The TCU shall operate in accordance with the schedules defined in the RCU.

.2
Provide a default weekly schedule that defines at least one start time and one stop time per day to a resolution of 15 minutes.  This schedule is to become active on loss of communication with the host RCU.

2.9
control loops

.1
Provide point control loop creation and modification in accordance with Section 230926 EMCS Remote Control Units.

2.10
PROGRAMMABLE  TCU - User control language (UCL)

.1
For UCL programmable TCUs, provide User Control Language program creation and modification in an integrated development environment in accordance with Section 230926 EMCS Remote Control Units. 
.2
The identical User Control Language shall be used in both the RCU and TCUs.
.3
Provide all engineering/programming tools required for the complete integrated development environment.  Include all disks/CDs and manuals.
2.11
Application-specific TCU

Spec NOTE: Edit the following clause as necessary to include  details of all required network variables for each type of TCU.
.1
TCU shall be configured 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
Operating mode (read/write/override)

.2
Occupied mode heating/cooling setpoints and limits (read/write/override)

.3
Unoccupied mode heating/cooling setpoints and limits (read/write/override)

.4
Operating Space temperature setpoint (read/write/override)

.5
Space temperature (read)

.6
Space temperature calibration offset (read/write)

.7
Control loop output value (read/write/override)

.8
Control loop proportional band (read/write/override)

.9
Control loop bias value (read/write)

.10
Box supply air temperature (read)

.11
Box supply air temperature calibration offset (read/write)

.12
Flow rate (read)

.13
Flow rate zero and span calibration factors (read/write)

.14
Damper and/or valve positions (read/write/override)

.15
TCU Time (read/write)

.16
All parameters required to set up internal schedule

.17
Intelligent sensor communications failure flag (read)

.18
TCU system alarms as per 2.7 above (read)

.2
Provide all engineering/set-up tools required to configure or re-configure these devices.  Include all disks/CDs and manuals.

3.
Execution

3.1
INSTALLATION

.1
Use one TCU for each terminal air volume/temperature control device.

.2
Terminal box TCUs shall be connected to the sub-network of the RCU that controls the air system serving the respective terminal boxes.

.3
Each TCU shall be mounted so as to allow easy access for maintenance.  There shall be no less than 60 cm between the TCU cover and any obstruction.

.4
Each intelligent thermostat shall be securely fastened to wall in an easily accessible  location not directly affected by supply air, radiant heat, sunlight, or heat from local equipment.  Room furnishings shall not obscure device.  Confirm all locations with Minister.

.5
Transformers serving power supplies shall be sized such that output voltage droop is no greater than 10% with all connected devices powered up and output devices in motion.  No more than 8 TCUs are allowed per transformer.
END OF SECTION
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