
SMALL BUILDING CONTROL PANEL (WSHP)

PART 1: GENERAL

1.01 CONTROL SYSTEM DESCRIPTION

The control system shall consist of a network of communicating HVAC equipment and communicating input/output modules to monitor and control a full array of ancillary (both analog and binary) devices and sensors. The system shall have independent stand-alone capabilities. All independent devices in the system network shall be viewable and editable from a central system panel or from a computer communicating either directly or remotely with the central system panel. All independent equipment and input/output modules shall reside on the LonTalk FTT-10A network, and provide data using LonMark( standard network variable types and configuration properties. The system panel shall be equipped with a pre-tested factory installed internal modem. 

A.  General:  The control system shall be as indicated on the drawings and described in the specifications.  

B. Direct Digital Control (DDC) technology shall be used to provide the functions necessary for control of mechanical systems on this project.  

C. The control system shall be designed such that each mechanical system will be able to operate under stand-alone control.  As such, in the event of a network communication failure, or the loss of any other controller, the control system shall continue to independently operate under control.

1.02
GENERAL FUNCTIONS

A.
The 32-bit microprocessor based unit level control panel shall provide the following control for each zone and for all connected loads and HVAC equipment.

1. Occupied and Unoccupied Temperature Control Setpoints

2. Timed Override

3. Time and date

4. Alarm Log

5. Security

6. Remote monitoring – dial in/network

7. User interface & Display – touch screen

8. Communicate to equipment via a open industry standard protocol


B. 
The microprocessor based loop control panel shall  automatically provide temperature  control of the water-source heat pump supply loop.  This is done by controlling the cooling tower, boiler, and system pumps.  The panel shall also be capable of coordinating with the water-source heat pumps in the system for scheduling, alarming, and shut-down

1. Boiler Enable and boiler mixing valve control

2. Four stages of cooling tower

3. Single or dual pump control

4. System alarm Log

5. Pre-cool and pre-warm sequences

6. Fresh air/exhaust unit enabling

7. Auxiliary temperature sensing

8. Water-source heat pumps announced and logged at panel

9. Unit diagnostics reset from panel

10. Communicated pump requests

11. Optimization of the supply loop temperature

1.03 REGULATORY AND QUALITY ASSURANCES

A. The controls system shall be listed by Underwriters Laboratories Inc. for Enclosed Energy Management Equipment under UL #916.

B. The building control panel shall comply with Federal Communications Commission (FCC) Regulation, Part 15, Subpart J, for Class A computing devices.

C. All wiring shall be in accordance with the National Electrical Code and all Local electrical codes.

D. Controllers shall be manufactured within an ISO-9001 certified facility. 

1.04
TYPE OF SYSTEM

A. The controls shall be composed of an independent, standalone, microprocessor-based system control panel.  The system panel shall provide centralized control for distributed standalone unit controllers located on each water-source heat pump, new or existing.  The panel shall monitor and communicate with each HVAC unit controller and provide for scheduling, diagnostic or alarm messages, and coordination of occupied and unoccupied setpoints.  The system panel shall provide centralized control of the pump, boiler, and cooling tower.

Part 2: Products

2.01
UNIT LEVEL PANEL

A.
The control system shall consist of a system panel with graphical interactive touch screen display. All standard setup and daily operator functions shall be available through the touch screen display. The installer shall be able to install, configure, and commission the entire system to operate on a schedule and to specific setpoints without the use of a personal computer. A single red flashing LED for indicating alarm conditions shall be displayed at the panel. A single green LED indicating normal operation shall be displayed at the panel.  

B.
Upon system panel power-up, all connected units, auxiliary loads, outdoor air sensor, and/or zone dampers shall automatically identify themselves over the communication link.  The following capabilities shall be editable for the auto-configured units and zone dampers from the local touch screen display:

1. Setting the system time and date

2. Setting unit(s) or zone(s) with occupied and unoccupied daily schedules. Ten schedules are available for grouping the devices and HVAC equipment on the Tracker

3. Initiating timed override for extended occupied operation for each unit for a fixed time interval

4. Enable, disable, or limit the range of the setpoint indicator on the zone sensor

5. Allow the operator to custom name devices

6. All connected auxiliary loads controlled through a system binary output shall be independently editable for scheduling from the local touch screen display

7. Detailed equipment status shall be available with no end user programming.  Points available: Standard LonTalk Communications profile for a space comfort controller (SCC) profile on a water-source heat pump unit.

a. Inputs: space temperature, setpoint,  setpoint offset, occupancy schedule, occupancy manual command (override), occupancy sensor, application mode, HVAC mode heat/cool, fan mode, compressor enable, auxiliary heat enable, econ enable, emergency override, object request input

b. Outputs: space temperature, effective setpoint, unit status, effective occupancy, HVAC mode heat/cool, setpoint, fan speed, discharge air temp, abs power consumption, terminal load output, space RH, outdoor RH, outdoor temperature, alarm message output

c. Configuration: location label, bypass time, outdoor air damper position, unit type, supply fan configuration, cool type, heat type

C. Each water-source heat pump shall be provided with a sensor that has an after hours override    button.  The occupant shall be able to override any scheduled night setback/setup period for two hours of after hours comfort by depressing the button for a period of 2-5 seconds.  The override shall also be cancelable from the sensor at any time during the override with the use of a Cancel button.

D. Power shall be 24V, 50/60 Hz.  The control system shall contain its own on-board isolation transformer or a dedicated transformer shall be provided.

E. Operating temperature range shall be 32 F to 120 F.

F. Operating humidity range shall be 10% to 90% non-condensing.

2.02   Loop Controller Panel

A.  The control system shall consist of a loop control panel with a minimum of a 4 x 40 character LCD display with interactive keypad to support security access and simple changing of parameters.  A single, bi-colored LED for indicating alarm conditions shall be displayed at the panel.

B.  The loop control panel shall have minimum of 12 keys of the front panel used for selecting, incrementing, decrementing, escape, and navigation.

C.  Power shall be 120/240VAC, 50/60 Hz.  The control system shall contain its own on-board isolation transformer or a dedicated transformer shall be provided.  The enclosure type shall be NEMA 1 rated for standard ambient conditions.  No back-up battery shall be required.  The time clock shall be backed up by a 7-day super capacitor and all programs shall be in non-volatile memory.

D.  Operating temperature range shall be 32 F to 122 F.

E.  Operating humidity range shall be 5% to 95% non-condensing.

F.  The loop controller shall communicate to the ASCs via 18 to 22 AWG twisted-pair wire. 

G.  Binary outputs on the loop control panel shall have manual override switches and analog outputs shall have manually adjustable potentiometers.  Analog outputs shall be configurable for either 2-10 Vdc or 4-20 mA.

2.03
EMBEDDED SOFTWARE OR PANEL OPERATING SYSTEM

A. Software Integrity - All schedules and setpoints shall be resident in EEPROM along with the clock function. If battery backup is required to maintain software or the system clock as described above, this contractor shall provide battery maintenance for five years from date of project acceptance; costs to be included in this bid.

B. System Interface - The touch screen display shall prompt the infrequent user for alarms, schedules, viewing equipment or zones, initiating timed overrides, and setup. Once a prompt has been selected the operators interface shall provide adjustment of:

1.
The system time and date

2.
Heating and cooling, occupied and unoccupied setpoints for each zone or constant volume unit

3.
Changing and copying schedules for each unit or zone, or load

4.
Viewing alarms

5.
Monitoring temperatures, operating modes, on/off statuses and failure conditions

6.
Holiday and Exception dates

7.
Units of temperature

8.
Daylight Savings Time

9.
Optimal Start

C. Loop Controller Interface - The local keypad and display shall allow the infrequent user for setup and/or adjustment of:

1. Heating and cooling, occupied and unoccupied loop setpoints.

2. Viewing system alarms. 

3.       Monitoring temperatures, operating modes, on/off statuses and failure conditions

4.       Loop Optimization

D. Time-of-Day Scheduling - Each device shall be able to have a separate schedule with two on and two off events per day. The panel shall be capable of optimally starting (achieving desired conditions at precise time of occupancy) the HVAC units based on individual unit recovery ramps.

Time-of-Day scheduling shall be continuous, such that if power is lost, on power-up the panel will look back for each device to see whether is should be on/off or in occupied/unoccupied temperature setpoints.  If necessary, the software will look back at the previous day's schedules to determine the desired state of each device/zone.

E. Holiday and Exception Schedules – Through the central panel or computer there shall be a minimum of twenty (20) defined Holiday or Exception dates.   

F. System Alarm Log - The last 64 alarms shall be maintained for review at the building control panel display or connected computer. The panel shall have the capability to call out on the modem to a pager and deliver the alarm or event. 

G. Loop Controller Alarm Log – The last 10 loop alarms shall be maintained for review at the loop panel.  Every alarm shall be logged, timed, and dated.

1. Loop alarms shall be announced by a flashing red LED on the loop panel

2. Loop critical alarms shall enable an audible alarm that can be silenced through the key pad.

3. Loop alarms and diagnostics shall be re-settable through the interface on the loop panel.

H. Optimum Start - The software shall determine the optimum time to turn on the water-source heat pump equipment based upon the previous day's recovery ramp.  The software shall store this data and make daily corrections to the degrees/hour ramp. 

I. Timed Override - Each scheduled device shall be able to be overridden at the system control panel to the occupied mode for up to four hours.  The override shall also be cancelable from the control panel at any time during the override.

J. Daylight Savings Time - The system panel software shall automatically update time according to daylight savings at the legislated time and date and reset time at the end of the daylight savings period. This function shall be able to be disabled.  

1. In addition, if the legislative dates for the start and stop of daylight savings time should be changed, the system panel shall be editable to calculate the new dates based on day-of-the-month, week-in-the-month and the month and then automatically resume the new daylight savings parameters.

K. Temperature Units - All temperature inputs connected directly to the control panel or communicating over the communications link shall be able to display temperature inputs in degrees Fahrenheit or in degrees Centigrade, selectable from the front keypad.

L. Multiple Languages - The control panel display shall support multiple languages. Available languages shall be selectable at time of setup. 

M. Security - Upon initial start up the factory default security level shall secure the building control panel from each of the following local capabilities: changing time and date, changing setpoints, changing schedules, and initiating timed override.  The security password shall be provided in the installation manual.

N. Expansion - The ability to add additional HVAC units to the system without any additional hardware.

O. Modem - A modem shall be provided to allow for complete dial-in access. It shall be possible to retrieve and save a system panel's database and to download that database from a remote location over standard telephone lines.  

P. Local Area Network (LAN) – An Ethernet card shall be optional. The LAN option shall allow the system control panel and PC workstation to reside on an existing owner provided Ethernet LAN insfrastructure. Each system control panel on the network shall be capable of routing alarms and messages to a single user designated PC workstation or  email address.

Q. The integral modem shall also enable auto-dial out of alarms including equipment failures and temperatures out-of-range for automatic annunciation and logging at a remote location or pager.

R. Critical alarms - The operator shall be able to designate certain alarms as critical.  Any critical alarm can be setup to dial-out to a remote location, while a non-critical alarm will not initiate a dial-out.

S. Security – Multi-level (Daily Operator and System Supervisor) security must allow or deny editing access to various supervisor-designated parts of the system. Security shall protect editing of the system features available on the touch screen display as well as through the computer interface. Security shall not prevent “viewing” any display screen regardless of assigned security level.

T. Night Set Back - The loop control panel shall allow the configuration of the unoccupied parameters

1. Provide the ability to select the number of water-source unit callers are required to initiate pump operation when in night setback

2. Provide the ability to manually bypass night setback at the loop control panel.

U. Preheat and Precool Sequences - When in the heating mode, the software shall have the ability to add heat to the supply loop prior to the initiation of the scheduled start-up of the system.  This will prevent the boiler from being overwhelmed.  When in the cooling mode, the software shall also have the ability to remove heat by taking advantage of the cool early morning ambient temperatures.  This reduces the buildings energy consumption.

V. Master Override - When in a scheduled unoccupied mode, the panel shall have the ability to manually override the schedule and place the system into the occupied mode.  

W. Factory Defaults - The panel shall have the ability to return to the factory defaults through one initiated command.

X. Load Shed - The loop control panel shall include an input to allow the initiation of a load shed routine.  This will either disable the compressors in the water-source units or spread the setpoints on the water-source units.

Y. Loop Optimization - The loop control panel shall have the ability to lower the loop supply temperature below setpoint at times when it will reduce the total energy consumption of the system.  This decision shall be based upon the ambient wet bulb, tower approach temperature, real time cooling load in the system, and temperature difference between the supply and return of the water loop.

Z. Automatic Recovery - The loop control panel shall have the ability to automatically recover from adverse conditions.

1.  If the high loop limit is exceeded the loop controller shall disable the compressors in the system until enough heat is rejected to allow system operation again.

2.  If the loop temperature falls below the loop low limit setpoint all the compressors in the system shall be disabled until enough heat is added to the loop to allow normal operation.

3.  If power fails in the building the loop control panel shall automatically restart the loop system within 1 minute of the return of power.  The panel shall also restart all the water-source units and allow them the operate once water flow is proven.

AA. Water Loop System - The loop controller shall be configured through the keypad and shall provide operating status of the system.  The following status items shall be viewable through the display:

1.  System mode of the water loop

2.  Status of tower stages, boiler, and pumps

3.  Loop supply, loop return, and boiler loop temperatures.

4.  Current system setpoints, failure information, and scheduled operation

5.  Outside air sensible temperature.

6.  Outside air wetbulb temperature

7.  Loop optimization status

8.  All BOP, BIP, AOP, and AIP status

9.  Real time sums of the heating and cooling loads from the water-source units.

2.04   SYSTEM FUNCTIONS

A.  Cooling Tower Control - The loop control panel shall have the following abilities to control open or closed cooling towers:

1.  Provide an output to open and close tower closure dampers

2.  Provide output to initiate a circulating pump.

3.  Provide three stages of fan control that can be configured as individual fan cells, two-speed motors, or pony motors.  A configurable time delay between the first and second stage is required for two-speed or pony motors.

4.  Provide access to adjust the temperature differentials between stages through the keypad.

5.  Provide a freeze avoidance routine that will allow loop water to flow through the cooling tower based on the outside air ambient condition.

B.  Boiler Control - The loop controller shall provide a binary output to enable the boiler controls.  The boiler controls shall be provided by the boiler equipment manufacturer.  

1.  Provide monitoring of the boiler loop supply temperature and disable the boiler if the temperature exceeds the adjustable high limit set point.

2.  Provide an output on the loop control panel to control a modulating mixing valve on the boiler loop.  Panel shall be configurable for 2-20 mA and 0-10 volt signals as well as normally open or normally closed operation.

C.  Pump Control - The loop controller shall be configurable to operate either a single pump or a dual pump arrangement.

1.  Provide optional lead/lag control for dual pump systems.

2.  Provide a configurable proof of flow timer that can be adjusted through the user interface.

3.  The loop controller shall be capable of disabling all heat pump compressors with in 10 seconds of a flow failure.

2.05
WATER-SOURCE HEAT PUMP UNIT CONTROLS

A.
The system control panel shall be capable of communicating with each individual water-source heat pump and monitoring various points.  The control manufacturer shall provide one controller per water-source heat pump that communicates back to the main control panel. The water-source heat pump controller shall communicate to the main control panel in an industry standard open protocol. 

B.  The application specific water-source controller shall be capable of monitoring and communicating the following information with a BAS.

1.  ANALOG INPUT POINTS

a.  Supply air temperature

b.  Zone temperature

c.  Active setpoint

d.  Fan mode

e.  Leaving water temperature

2. BINARY INPUT POINTS

a.  Supply fan failure

b.  Condensate overflow

c.  Low temperature detection

d.  Occupancy

e.  High and low pressure

f.  Dirty filter

g.  Filter maintenance timer

3. WATER-SOURCE HEAT PUMP OPERATING STATUS

a.  Occupancy manual override status

b. Active application or operation mode (heat/cool/off)and how many stages are active

c. Fan mode

d. Occupancy schedule

e. Water-source heat pump controller ID (address)

f. Heating type and capacity

g. Cooling type and capacity

C.
The unit level panel shall provide the following control functions for each water-source heat pump unit.

1. Turn each compressor on or off

2. ON/Off/AUTO mode control

3. Schedule all water-source heat pump for heating night setback

4. Schedule all water-source heat pump for a heating morning warm-up

5. Schedule all water-source heat pump for optimum start and provide a program that automatically adjusts on a daily basis the morning start-up time based on the zone temperature versus the occupied setpoint and the historical recovery rate for each unit

D. Each water-source heat pump shall be provided with a sensor that has an after hours override button.  The occupant shall be able to override any scheduled night setback/setup period for two hours of after hours comfort by depressing the button for a period of 2-5 seconds.  The override shall also be cancelable from the sensor at any time during the override with the use of a Cancel button.

2.05 COMPUTER SOFTWARE

A.  There shall be computer software available to allow the user complete access to the control panel by using the computers serial or Ethernet card port and connecting via a jumper cable to a built on PC port on the control panel. 

B.  There shall be computer software available to allow the user complete access to the control panel by using the modem in the computer to communicate with the modem on the control panel.

C.  System Graphics.  The Operator Workstation software shall be graphically oriented. Provide a method for the operator to easily move between graphic displays.

D.  System Applications.  Each workstation shall provide operator interface and off-line storage of system information.  Provide the following applications at each workstation.

1. Manual Database Save and Restore.  A system operator with the proper password clearance shall be able to archive the database from any system panel and store. The operator shall also be able to clear a panel database and manually initiate a download of a specified database to any panel in the system.

2. System Configuration.  The workstation software shall provide a graphical method of configuring the system.  

3. On-line Help.  Provide on line help system to assist the operator in operation and editing of the system.  On line help shall be available for all applications. 

4. Security. System security shall be selectable for each two classes of operators.  The system supervisor shall have the ability to set passwords and security levels for all applications and editable screens. The operator password shall be able to restrict the operators' access for changing system application, full screen editor, and objects.  Each operator shall automatically be logged off of the system if no keyboard or mouse activity is detected. All system security data shall be stored in an encrypted format.

5. System Diagnostics.  The system shall automatically monitor the operation of all network connections, building management panels, and controllers.  The failure of any device shall be annunciated to the operator.

6. Alarm Processing.  Any object in the system shall be configurable to alarm in and out of normal state.  The operator shall be able to configure the alarm limits, warning limits, states, and reactions for each object in the system.

a.
Alarm Reactions.  The operator shall be able to determine what actions, if any, are to be taken, by object (or point), during an alarm. Actions shall include making a contact closure on a binary output to create an audible annunciation or light, displaying a red flashing LED on the external cover of the control panel, custom or standard text messages in the alarm log, dialing out to a pager or paging service. Each of these actions shall be configurable by alarm class.  

b.    Binary Alarms.  Each binary object shall be set to alarm based on the operator-specified state.  

c.   Analog Alarms.  Each analog object shall have both high and low alarm limits and warning limits.  

2.06 AUXILIARY DEVICES

A. The unit level panel shall be able to monitor up to 16 UIPs (universal inputs) – user defined as degrees F or degrees C, PPM (parts per million), or % relative humidity. 

B. The unit level panel shall be able to control up to 16 binary outputs individually; based on time of day scheduling and/or user defined logic.

C. The unit level panel shall be able to communicate with a variety of HVAC equipment including Water-source heat pumps, Packaged Heat Pumps, and 4 Stage/Compressor units.  

D.  The loop control panel shall provide an output for the scheduling of external devices such as make-up air units or exhaust fans.

***********************************************
Choose only one of the following OR paragraphs:
***********************************************

E.  The loop control panel shall be provided with all the accessories required for operation and installation.  This includes strap-on temperature sensors, flow switch, binary switches, ambient temperature and humidity sensors, and alarm horn.

***** OR *****

E.  The loop control panel shall be provided with all the accessories required to install and operate the system.  This includes all immersion well sensors, flow switch, ambient temperature and humidity sensors, binary switches, and alarm horn.

F.  Temperature sensors shall be RTD or thermistor.  Immersion sensors shall be provided with a separable stainless steel well.

G.  Humidity sensor shall be rated for outside ambient duty conditions of -40 F to 170 F.

H.  Flow switches shall be either paddle or differential pressure type.

I.  Control relays shall be UL listed plug-in type with dust cover.  Contact rating, configuration, and coil voltage suitable for application.

*** END OF SECTION ***
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