A. Description

The factory-furnished Universal Controller shall be a solid state sixteen bit micro-controller with pre-tested and factory configured software specifically designed for regulating building equipment using closed-loop Direct Digital Control and facility management routines. Controllers shall be capable operating in a stand-alone or networked manner, and shall be located where shown on the plans. The controller shall be powered from standard, off-the-shelf, Class II, 24-volt transformers. The controller shall be easily mounted in a standard NEMA 1 type enclosure without special rails or mounting hardware and as local and national code dictates. The controller shall be capable of operating in either a stand-alone mode or as part of a network with an EMS operator’s station and other system elements including Product Integrated Controllers (PIC's).

Controllers shall include inherent input/output capability to monitor a combination of standard HVAC sensor input point types and control a combination of standard output point types. Controllers shall include the inherent ability to support any combination of discrete, 0–10 VDC and 4–20ma outputs and the following sensor inputs types as a minimum:

1. Dry contact and pulsing dry contacts

2. 0 – 10 VDC and 4 – 20ma

3. 10K thermistors

4. 5K thermistors

Controllers shall not require wiring to a terminal strip. Controllers shall utilize “plug type” terminals such that the user may be able to disconnect and replace a module simply by removing the plug type connectors and plugging them into a new module.

Controllers shall include a 365-day real-time clock and watchdog timer diagnostic indicator provided by an LED. The watchdog timer shall reset upon power on and be reset by software thereafter. Should the watchdog timer not be reset during the timing period, it shall time out and set all outputs to their non-powered state.  The LED shall illuminate solidly to indicate this failure.

Controllers shall not require a battery. All configuration data, custom programs, etc., will be stored in non-volatile memory. The controller shall provide a minimum of two days data retention for the time clock and consumable data (runtimes, GPM, KWH, etc.). Systems that require a battery to store data are not acceptable.

Controllers shall include an RJ14 connector for a local interface to access all operating values, alarms, etc., via a panel mounted, or remotely mounted System Pilot. The controller shall also be capable of interfacing to a portable PC for configuring or altering the configuration, setting the address, performing uploads/downloads, etc., through the RJ14 connector.

B. Controller Model

Universal Controller (UC)
Each UC controller shall include eight inputs and eight outputs, and shall not be expandable past these 16 points. The UC shall include the ability to support a combination of universal HVAC sensor input and output types as described above.
C. Controller Attributes
The controller shall be UL873 and CE Mark Industrial listed. Products shall be manufactured in a facility having a Quality System that is registered to either ISO 9002 or ISO 9001 Quality Assurance Standard. 

D. Controller Software 

The controller shall provide stand-alone operation and shall accept analog and discrete signals from sensors, switches, relays, etc., and shall multiplex the various signals into digital format. All closed loop Direct Digital Control routines shall utilize controller based software algorithms that shall be resident in its memory.  All standard control controller based algorithms shall operate independently, and systems that require an on-line host computer or intermediary processor to control mechanical or electrical equipment are not acceptable.

1. Time Schedules:
Each time schedule shall include provisions for eight individual-day types (Monday through Sunday and holidays), and each individual-day type shall contain at least seven individual on-off time periods. The controller shall support one-minute granularity. Systems that use a granularity of greater than one minute shall not be accepted.

2. Setpoint Schedules:
Controller software shall include the capability to link specific time schedules with corresponding setpoint schedules for any particular DDC loop. Each setpoint schedule shall be individually definable in terms of:
a. Occupied High Setpoint

b. Occupied Low Setpoint

c. Unoccupied High Setpoint

d. Unoccupied Low Setpoint

3. Remote Timed Override:
The controller shall support remote timed override through the use of a space sensor with an integral override button or a momentary contact switch. Whenever the override is initiated during the unoccupied period and the controller is configured to provide remote override the time schedule associated with the override shall become occupied for 0-1-2-3-4 hours (operator selectable). Whenever the time schedule becomes occupied the controller shall control its associated control points to their occupied setpoint.

The controller shall provide a power-fail restart routine that shall provide an adjustable staggered time delay for each DO point selected, to avoid sudden power peaks.

E. Input/Output Signal Processing (UC)

1. Input Processing:
Each connected or calculated input point shall be independently processed to provide accurate data values.  All point processing shall be performed by the controller. All connected and calculated points, both analog and discrete, shall be individually configured and be capable of displaying their values at the System Pilot, portable PC or at a connected EMS operator’s station. Input points may be added, deleted or modified via the System Pilot, portable PC, and if tied into a network, by the EMS operator’s station. Discrete input points shall be monitored for status, alarm or consumable data.

Analog inputs shall be monitored to provide feedback to a control loop, to annunciate that an analog alarm limit has been exceeded, to offer centralized analog monitoring or to monitor consumable data.  Discrete and analog inputs shall be able to interact with controller resident algorithms for local processing.

The operator shall be able to create sensor groups for use in the algorithms. The sensor groups will provide the lowest, highest, or average values, as applicable to the application and algorithm.

Controller software shall include a trim function to allow for the field calibration of analog input sensors.

2. Alarm Processing:
The controller shall contain a routine to process alarms and alerts. Alarm processing shall be initiated once per second and shall consist of a scan of all input points. Alarm processing logic shall also monitor return to normal conditions as part of the alarm scan. The operator will have the ability to modify the alarm/alert priority level.

3. Output Processing:
a. Discrete Outputs:
Discrete outputs shall be used to command two state devices (on/off, open/close, etc.). Each discrete output point must be capable of being individually configured by the operator. 

The following types of direct digital control routines shall be provided for discrete outputs as a minimum:

· Enthalpy/Analog Comparison

· Analog Comparison

· Interlock / Permissive Interlock

· Fan Control

· Lighting Control

· Time Schedule with/without override

· Cooling Staged Control (up to 8 stages)

· Electric Heat Staged Control (up to 8 stages)

· Pump Control

· Floating Point Cooling Control

· Floating Point Heating Control

· Floating Point Mixed Air Damper Control


Staging algorithms will include adjustable on/off delays as well as adjustable differential between stages.

b. Analog Outputs:
Analog outputs shall be used to command modulating/variable position devices. Each analog output must be capable of individual configuration via the operator.

As a minimum, the following preprogrammed analog out algorithms shall be resident at the controller:

· Cooling Coil Control with Dehumidification (CV)

· Heating Coil Control (CV)

· Mixed Air Damper Control (CV including Indoor Air Quality Damper Override)

· Single Loop PID

· Dual Loop PID

· Permissive Interlock

Systems which require a host computer to perform any of the above algorithms shall not be acceptable. The algorithms shall support both dual (master/submaster) and single control loops, and shall include PID control, as required.

F. Overrides and Interlocks 

Provide the capability to manually override a controller’s input or output value and input a different value in its place. Manual overrides shall be capable of being initiated via the System Pilot, portable PC or the EMS operator’s station, if part of a network. All manually initiated overrides shall be manually removed. 

The controller shall also be capable of providing event initiated overrides of normal control algorithms.  Specific preprogrammed interlock sequence programming shall be configured via the System Pilot, portable PC or the EMS operator’s station, if part of a network.

G. Facility Management Application Software

The controller shall contain the following preprogrammed application software:
1. Night Time Free Cooling (NTFC)

2. Optimal Start/Stop

3. Power Fail Restart

4. Runtimes/Consumables
Any discrete input may be linked by the operator to a runtime table for the purposes of displaying equipment runtime totals. Any discrete or analog input shall be capable of being used to calculate and display consumable data such as; GPM, KWH, #/hour, etc.

H. Networking

The controller shall include the inherent ability to be networked with other system elements to allow a dynamic exchange and sharing of information without the addition of communication cards or additional software. Systems that require a host computer to be in the system architecture or on-line are not acceptable. 

This information exchange shall include but not be limited to the following:

1. Broadcast of time, date, holiday, outside air temperature and relative humidity.

2. Data Collection of consumable and runtime data.

3. Data transfer to receive and utilize input/output point data from and to other system elements.

4. Tenant billing

5. Peak Demand Limiting

6. Chiller Plant Manager

7. Dynamic linkage software between an air source and its associated air terminals

8. Open protocol connections to BACnet, LONworks and MODBUS through Translators

9. Open protocol connections through CarrierOne







