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CITY OF NAPLES 
PURCHASING DIVISION 

CITY HALL, 735 8TH STREET SOUTH 
NAPLES, FLORIDA   34102 

PH: 239-213-7100     FX: 239-213-7105 

ADDENDUM NUMBER 1 

 

THE FOLLOWING INFORMATION IS HEREBY INCORPORATED INTO, 
AND MADE AN OFFICIAL PART OF THE ABOVE REFERENCED BID. 

The following clarification is issued as an addendum identifying the following changes for the 
referenced solicitation: 

• Attached find Exhibit A that replaces existing drawings M-000, M-001, M-002, M-003
from the original bid document with revised drawings M-000, M-001, M-002, and M-003.

Exhibit A – Replacement Drawings 
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Sequence of Operation Heat Pumps Based on a user-defined Schedule in the Global Graphical Engine, If water flow has been proven in the condenser water plant, the system will run as Scheduled. Once a water flow status is received proving water flow, Any Heat-pump scheduled to be on will operate as locally adjusted. Each heat pump shall be controlled and connected to a Wall mounted space controller, with LCD display equipped with an adjustment keypad. The LCD screen will display Space temperature & Humidity, as well as the active set point, and indicate through screen icons, it's mode of operation, cooling or heating. In cooling as the space temperature rises to  ° over the cooling set 12° over the cooling set point, the controller will activate the fan, and energize the compressor, if the Reversing Valve is Normally Pipe for cooling. If normally closed to cooling the Reversing valve shall be activate simultaneous to compressor operation. As the space temperature drops to  ° below the room set point 12° below the room set point cooling will be staged off. Depending upon the Ventilation requirements the unit may operate the fan in continuous operation while scheduled in the occupied mode. Should the room temperature drop 1° below set point, The Reversing valve will be activated and the compressor will be staged on. Should the unit be equipped with auxiliary electric heat, it will be locked out by the Building operator, but may be selected to run if the space temperature drops to a minimum of 2° below the heating set point.   Cooling and heating shall be separated by minimum and maximum set points, set by the Building Operator from a screen through the JAVA Application Control Engine Global Building Controller.  
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DIRECT DIGITAL CONTROL SYSTEM FOR HVAC 1.01	DIRECT DIGITAL CONTROL (DDC) SYSTEM DESCRIPTION DIRECT DIGITAL CONTROL (DDC) SYSTEM DESCRIPTION A.	Intent. DDC  Contractor is familiar with the systems in all City of Naples Intent. DDC  Contractor is familiar with the systems in all City of Naples buildings, regularly engaged by the City and shall supply and install a complete Direct Digital Control (DDC) system as required to accomplish the specified sequences of operation for control as indicated on the plans, as well as tie into the Cities Energy Dashboard 1.02	DDC SYSTEM REQUIREMENTS DDC SYSTEM REQUIREMENTS A.	BACnet.  The control system shall consist of a high-speed, network of BACnet.  The control system shall consist of a high-speed, network of ANSI/ASHRAE 135 native BACnet DDC devices. The City presently has several buildings using the Niagara Platform/Framework and wishes to remain consistent with this system. B.	Utilize the Niagara 4 platform & framework at the global and graphic Utilize the Niagara 4 platform & framework at the global and graphic interface level input/output devices, mechanical/electrical automatic temperature control devices, enclosures, interconnecting conduit and cabling. 1.	Each Controller must be a Native BACnet device for each individual DDC Each Controller must be a Native BACnet device for each individual DDC device at the medium access controller level. 2.	Provide Stand-Alone fully programmable controllers capable of being Provide Stand-Alone fully programmable controllers capable of being wall mounted with a full display and the required point density to carry out the control sequence 3.	Utilize controllers that may be obtained from local sources such as Utilize controllers that may be obtained from local sources such as Alerton, EASY IO, or Honeywell. 4.	Basis of design is the Alerton VLD-362 or Honeywell, Easy IO equivalent Basis of design is the Alerton VLD-362 or Honeywell, Easy IO equivalent with on board Temperature & Humidity sensing, and a touchpad display similar to the Vision pro thermostat with MSTP communications trunk C.	Modularity.  The DDC system shall be modular in nature and implemented in Modularity.  The DDC system shall be modular in nature and implemented in such a manner that it can be expanded in both capacity and functionality through the addition of controllers, devices and wiring.   D.	Local Database.  All logic required to perform the specified sequences of Local Database.  All logic required to perform the specified sequences of operation, specification shall reside in each individual DDC device.   1.03	DDC SYSTEM ARCHITECTURE DDC SYSTEM ARCHITECTURE A.	The system will use a combination BACnet Building controller & Embedded The system will use a combination BACnet Building controller & Embedded Niagara JACE with BACnet and graphical drivers for a Web User Interface. It is to be mounted near an IP Network connection, capable of holding all Graphic Screens, executing all Plant control, and communicate with as many BACnet devices on a MSTP communications trunk, that is standard with the controller.  B.	The successful bidder must be able to connect the new system to the City of The successful bidder must be able to connect the new system to the City of Naples Existing energy dashboard level, to allow for remote access of the Servicing contractor, and City of Naples employees C.	Field Level Communication Networks shall be comprised of BACnet networks Field Level Communication Networks shall be comprised of BACnet networks of unitary BACnet controllers and devices using the BACnet data link Master Slave/Token Passing (MS/TP). D.	The JAVA Application control Engine shall hold the graphics and programming The JAVA Application control Engine shall hold the graphics and programming for all operator Web user interface over high speed TCP/IP and shall have at least one, but expandable to 4 MS/TP communications port capable of 64 devices per trunk. 1.04	PRODUCTS FURNISHED BUT NOT INSTALLED UNDER THIS SECTION PRODUCTS FURNISHED BUT NOT INSTALLED UNDER THIS SECTION A.	Provide, and coordinate the installation of components supplied under this Provide, and coordinate the installation of components supplied under this Section but installed under other divisions of the specification. B.	Automatic control valves, thermowells, liquid flow switches, liquid flow meters Automatic control valves, thermowells, liquid flow switches, liquid flow meters are to be installed by the mechanical or piping contractor responsible for the installation of the applicable piping system. C.	Water Cooled Heat Pump equipment being used to replace the existing Water Cooled Heat Pump equipment being used to replace the existing system suitable for tying into with standard thermostat terminal strips.  1.05	QUALITY ASSURANCE QUALITY ASSURANCE A.	DDC System Manufacturer shall be engaged full-time in the manufacture of DDC System Manufacturer shall be engaged full-time in the manufacture of equipment and devices of the scope, size and service required. B.	The DDC System Manufacturer shall be a company represented locally where The DDC System Manufacturer shall be a company represented locally where parts and service may be obtained from local sources C.	The DDC system Contractor shall specialize and have a minimum of five (10) The DDC system Contractor shall specialize and have a minimum of five (10) years of experience in the design, installation, programming and operation of DDC systems of the scope, size and service specified; and shall: 1.	Be an officially authorized representative of the DDC, with a base of Be an officially authorized representative of the DDC, with a base of Operations employing no less than 10 Engineering, Project Management, Programmers and as well as a minimum of 10 Field employees  2.	Use and Assign to the project technicians and engineers who are officially Use and Assign to the project technicians and engineers who are officially trained and certified by manufacturer in the design, installation, programming and operation of the DDC System components. 3.	Mechanical Contractor shall secure pricing local sources who are Mechanical Contractor shall secure pricing local sources who are representatives of the approved products. 1.02	CODES AND STANDARDS CODES AND STANDARDS A.	All workmanship, materials and equipment will be of commercial grade, and All workmanship, materials and equipment will be of commercial grade, and conform to applicable codes, the prevailing applicable local, state building codes as well as the plans & specifications, Including: 1.	ANSI/ASHRAE Standard 135: BACnet ANSI/ASHRAE Standard 135: BACnet 2.	National Electric Code (NEC). National Electric Code (NEC). 3.	Florida Building Code (FBC). Florida Building Code (FBC). 4.	Southern Standard Building Code Southern Standard Building Code 5.	Underwriters Laboratories (UL). (UL-916 Energy Management) Underwriters Laboratories (UL). (UL-916 Energy Management) 1.03	SYSTEM PERFORMANCE SYSTEM PERFORMANCE A.	Graphic Display.  Provide Graphic Screens that are accessed from an Internet Graphic Display.  Provide Graphic Screens that are accessed from an Internet Browser 1.	Floorplan Graphics delineating the specific areas conditioned by each Floorplan Graphics delineating the specific areas conditioned by each system 2.	Mechanical Graphics for each Heat Pump showing system operation, Mechanical Graphics for each Heat Pump showing system operation, Min/Max set points allowed, Space temperature & Humidity, and animated graphics for Fan and compressor status. 3.	Condenser Water Plant showing entire plant on one screen with sub Condenser Water Plant showing entire plant on one screen with sub screens for individual equipment features such as override to Back-up, Level-1 & Level-2 B.	Operator Command.  Provide the operator with the capacity to make Operator Command.  Provide the operator with the capacity to make commands or adjustments & changes to the set points & schedules, Alarm Response.  Provide Alarms on all Motors and loop temperature, when system is overridden into Level-1 back-up as well as Level-2 Back-up, Program Execution.  All programs in all DDC devices shall be able to execute at a minimum of at least one time every second.  Program execution time shall be configurable to be consistent with the process under control. C.	All submittals and documentation including complete DDC System engineering All submittals and documentation including complete DDC System engineering design  shall be submitted in electronic form D.	DDC System Hardware Submittals. DDC System Hardware Submittals. 1.	Control drawings: 11” x 17 with a table of contents, Network Control drawings: 11” x 17 with a table of contents, Network  11” x 17 with a table of contents, Network 11” x 17 with a table of contents, Network  x 17 with a table of contents, Network topology, Floor plan delineating MSTP trunk routing through the building, System flow diagrams detailing all control components in each system, a wiring diagram showing the connection of communication, all inputs and outputs, including any power supplies , Control panel layouts consistent with how they are to be constructed. Provide a complete “Bill of Materials” and finally a control point list. Bill of Materials” and finally a control point list.  and finally a control point list. 2.	Cut Sheets:  Provide for every device in the control system a Cut Sheets:  Provide for every device in the control system a   Provide for every device in the control system a specification sheet indicating all physical dimensions, and performance data. This includes all DDC hardware, All Sensors, Control valves, Flow Meters, Power supplies, Control transformers, Control relays, Energy Metering, and so on. 3.	For Valves and Dampers: Provide Schedules indicating Valve Size for For Valves and Dampers: Provide Schedules indicating Valve Size for  Provide Schedules indicating Valve Size for each unit, Pressure drop, Line size, on page with Project name included in submittal package 4.	All Programming shall adhere to the sequence of operation of the All Programming shall adhere to the sequence of operation of the plans as indicated by each system. 5.	A schedule of all control valves including the unique equipment A schedule of all control valves including the unique equipment identifier, valve size, dimensions and installation/maintenance clearance, model number (including pattern and connections), close-off rating, flow, CV, pressure drop, pressure rating and location.  The valve schedule shall also contain actuator selection data  E.	Project Record Documentation. Project Record Documentation. 1.	Upon completion of installation and systems commissioning submit Upon completion of installation and systems commissioning submit record (as-built) documents for review to include: a.	Operation and Maintenance (O&M) manual. As-built revisions of all Operation and Maintenance (O&M) manual. As-built revisions of all submittal data  updated to reflect actual field conditions, architecture and execution, Names and  24-hour contact information for installing contractors and service representatives.  Operator's manual with administrator and operator level credentials and procedures  1.04	ACCEPTABLE MANUFACTURER-BIDDERS ACCEPTABLE MANUFACTURER-BIDDERS A.	The system has been designed and prepared using the Niagara framework The system has been designed and prepared using the Niagara framework using the  BACnet Protocol and communication. All products are required to communicate using  BACnet.   B.	Provide a responsible quote from any of the following manufacturers Provide a responsible quote from any of the following manufacturers 1.	Niagara Framework under the Alerton (AIE 8000), EASY IO Niagara Framework under the Alerton (AIE 8000), EASY IO (EIO-8000), or Honeywell Webs OEM Brand 2.	Heat Pumps shall be controlled by BACnet Controllers with Wall Heat Pumps shall be controlled by BACnet Controllers with Wall mounted display as indicated or suitable listed mfr. equivalent. 1.05	COMMUNICATION COMMUNICATION A.	BACnet ANSI/ASHRAE Standard 135, BACnet®. BACnet ANSI/ASHRAE Standard 135, BACnet®. . B.	BACnet over IP & BACnet over MSTP BACnet over IP & BACnet over MSTP 1.06	EMBEDDED OPERATOR WORKSTATION (NIAGARA JACE) EMBEDDED OPERATOR WORKSTATION (NIAGARA JACE) A.	The embedded Workstation shall provide day-to-day monitoring and basic The embedded Workstation shall provide day-to-day monitoring and basic operation of the DDC System.  The embedded Operator Workstations shall be equivalent to a Niagara Vykon/AIE J-8050 with suitable upgrade software packs to handle the number of Heat pump controllers. B.	The J-8000 Embedded Server shall reside on the Wide area Network of the The J-8000 Embedded Server shall reside on the Wide area Network of the City using the BACnet®/IP data link as specified in ANSI/ASHRAE Standard /IP data link as specified in ANSI/ASHRAE Standard 135 Annex J. Contact Mark Jackson, IT Director for Connection & Static IP. C.	The embedded BACnet® Operator Workstation shall store the entire device The embedded BACnet® Operator Workstation shall store the entire device  Operator Workstation shall store the entire device database and all necessary Graphical User Interface (GUI) resources including animations locally on the device.   D.	Security.  Each operator shall be required to log on to the system with a Security.  Each operator shall be required to log on to the system with a unique user name and password in order to view, edit, add or delete data.   1.	System security permissions shall be multilayered and defined for System security permissions shall be multilayered and defined for each individual operator to restrict/permit day-to-day operations and system configuration. 2.	Security data shall be stored and transmitted in an encrypted Security data shall be stored and transmitted in an encrypted format. E.	Graphical User Interface (GUI).  The operator interface shall be graphically Graphical User Interface (GUI).  The operator interface shall be graphically oriented. 1.	All color graphic displays shall be dynamic with current point data All color graphic displays shall be dynamic with current point data automatically updated from the BACnet network to the embedded workstation without operator intervention. The operator with the proper credentials shall be able to manually adjust all data point values (hardware or software) in the system, adjust values of control loops, and command points to manual override, timed override and automatic mode. Operators shall have the ability to dynamically create messages saved a text files on the embedded B-OWS associated with individual objects on a display or the display itself.  These text files may be viewed and modified by other operators during other sessions. F.	Alarm Processing. The City dashboard shall be modified to allow any alarm Alarm Processing. The City dashboard shall be modified to allow any alarm from the system to be transferred and displayed at the Owners user interface or directly from the JACE within the City Local Area Network. 1.	Alarm Classification.  System shall provide configurable Alarms for Alarm Classification.  System shall provide configurable Alarms for each mechanical system, and may be added to if the owner decides other variable need monitoring and alarm. 2.	Alarm and Event Log.  The operator shall be able to view all system Alarm and Event Log.  The operator shall be able to view all system alarms from any location in the City Wide Are Network.  With the proper credentials, an operator shall be able to acknowledge and clear alarms.  Alarm and Event Log shall display at a minimum alarm time, received time, state, notification class, priority, message, source, time acknowledged, acknowledged by user and action. 3.	Alarm Messages.  Alarm messages shall use the English language Alarm Messages.  Alarm messages shall use the English language name for the object in alarm in such a way that the source, location and nature of the alarm is easily understood without relying upon mnemonics or object instances. a.	Alarm messages shall be fully customizable in size, content and Alarm messages shall be fully customizable in size, content and behavior. 4.	Alarm Actions.  The operator shall be able to configure any of the Alarm Actions.  The operator shall be able to configure any of the following automatic alarm actions per workstation: Logging, Printing, Starting programs or routines, displaying messages, Paging, Audible annunciation, Displaying specific graphical displays or files. 1.07	SPACE MOUNTED HEAT PUMP CONTROLLERS SPACE MOUNTED HEAT PUMP CONTROLLERS A.	Space Mounted Terminal Unit Controllers.  As required, one (1) dedicated Space Mounted Terminal Unit Controllers.  As required, one (1) dedicated space mounted terminal controller shall be provided for each Heat Pump. Utilize a controller similar to an Alerton VLD-362 BACnet Thermostat, Honeywell, or EASY IO equivalent. Controller shall be furnished with LCD display 1.	Provide each Heat-Pump as zoned with specified controller that Provide each Heat-Pump as zoned with specified controller that emulates thermostat features, while communicating with the overall system. Each will have the Humidity feature, a minimum of 3 additional Inputs with the onboad Humidity & Temperature Sensing, Sufficient Binary & Analog outputs to control the mechanical equipment 2.	The MSTP device shall communicate effectively at a baud of 76.8 The MSTP device shall communicate effectively at a baud of 76.8 Kbps under normal network operational conditions with all devices executing the specified sequences of operation at the specified performance criteria. 1.08	AUTOMATIC CONTROL VALVES AUTOMATIC CONTROL VALVES A.	Automatic Control Valves.  Provide control valves from : Automatic Control Valves.  Provide control valves from : 1.	Belimo Air Controls Belimo Air Controls 2.	Bray Controls Bray Controls 3.	Honeywell International Honeywell International B.	All Butterfly valves shall come with EPDM wafer seals and close off without All Butterfly valves shall come with EPDM wafer seals and close off without leaks 1.	Two-way water valves: 150% of total system (pump) head. Two-way water valves: 150% of total system (pump) head. 2.	Three-way water valves: 100% of pressure differential between Three-way water valves: 100% of pressure differential between ports A and B at design flow or 100% of total system (pump) head (whichever is greater). 1.09	AUTOMATIC VALVE ACTUATORS AUTOMATIC VALVE ACTUATORS A.	Electric Actuation.  Electric, all butterfly valves shall be capable of 110 or 24 Electric Actuation.  Electric, all butterfly valves shall be capable of 110 or 24 VAC power. 1.	The actuator shall have electronic overload or stall protection to The actuator shall have electronic overload or stall protection to prevent damage to the actuator throughout rotation.  Maintain their last commanded position when power is lost to the actuator. B.	Clutch/Gear Release.  All Valve actuators shall have an external manual Clutch/Gear Release.  All Valve actuators shall have an external manual clutch/gear release to allow manual positioning of the damper when the actuator is not powered.   C.	End Switch:  Valve actuators shall have either an adjustable End Switch to End Switch:  Valve actuators shall have either an adjustable End Switch to verify port position reversal, or an analog position feedback, using 4-20mA of 0-10vdc. D.	Enclosure.  Actuator casing and/or enclosures shall be appropriate to the Enclosure.  Actuator casing and/or enclosures shall be appropriate to the application. If inside the case shall be a minimum rating of NEMA-1, for outside application use NEMA-4 rated enclosures. 1.10	FLOW CONTROL VALVES-ENERGY VALVE FLOW CONTROL VALVES-ENERGY VALVE A.	Flow control valves as shown on the plans shall be equal to the Belimo Flow control valves as shown on the plans shall be equal to the Belimo Intelligent Energy valve with BACnet MSTP communications. Provide & Control Flow rate, Measure water temperature, and Actuator commands and performance data 1.11	CURRENT SWITCHES CURRENT SWITCHES A.	Current Switches.  Current-operated switches shall be self-powered, Current Switches.  Current-operated switches shall be self-powered, solid-state, split or solid core type with adjustable trip current, status LED and dry-contact output.  1.12	FLOW METERS WATER FLOW METERS WATER A.	Provide an inline flow meter using either Turbine Pulse to analog, or Magnetic Provide an inline flow meter using either Turbine Pulse to analog, or Magnetic analog. Flow meter generates a signal for the DDC system to scale as Water flow in Gallons per minute. Shall be weather proof, or have a weather enclosure is mounted outdoors. Provide Flow meters from Flomec (GPI TM Series), or the Onicon insertion type with turbine Analog output  1.13	POWER SUPPLIES AND LINE FILTERING POWER SUPPLIES AND LINE FILTERING A.	Power Supplies & Control Transformers.  Control transformers and power Power Supplies & Control Transformers.  Control transformers and power supplies shall be UL-Listed.  Provide Class 2 current-limiting type or over-current protection in both primary and secondary circuits for Class 2 service. Shall have built in Service receptacle, switches for both 110vac and 24vac. 1.14	INTERCONNECTING WIRING & RACEWAYS INTERCONNECTING WIRING & RACEWAYS A.	Wiring & Cable.  All wiring regardless of service and/or voltage shall comply Wiring & Cable.  All wiring regardless of service and/or voltage shall comply with the Contract Document Electrical System Specifications, the National Electric Code (NEC), CSA C22.1-12 and any/all applicable local codes and/or Authorities Having Jurisdiction (AHJ). 1.15	WARRANTY WARRANTY A.	The DDC System Manufacturer shall provide a warranty certificate covering all The DDC System Manufacturer shall provide a warranty certificate covering all Reliable DDC Hardware for a period of 5 Years from date of purchase.. 1.16	EMBEDDED GRAPHIC ENGINE / GLOBAL CONTROLLER EMBEDDED GRAPHIC ENGINE / GLOBAL CONTROLLER A.	The main controller provided shall be a Niagara framework powered The main controller provided shall be a Niagara framework powered embedded Building  controller and will be loaded with BACnet drivers. Provide BACnet communications directly with all devices on the BMS network.    B.	All JAVA Application Control Engine embedded Graphical engines provided All JAVA Application Control Engine embedded Graphical engines provided under this specification shall be required to provide the following simultaneous intrinsic and enabled physical communication networks at a minimum: 1.	One (2) RJ-45 Ethernet port @ 100 Mbps. One (2) RJ-45 Ethernet port @ 100 Mbps. 2.	One (1) EIA-232 port @ 115.2 Kbps. One (1) EIA-232 port @ 115.2 Kbps. 3.	Two (2) EIA-485 ports @ 76.8 Kbps. MSTP Trunks expandable to 4 Two (2) EIA-485 ports @ 76.8 Kbps. MSTP Trunks expandable to 4 E.	All Embedded Controllers, and field level controllers shall be native BACnet, All Embedded Controllers, and field level controllers shall be native BACnet, and be capable of allowing the addition of protocol drivers for communication to . 1.	ANSI/ASHRAE Standard 135: BACnet. ANSI/ASHRAE Standard 135: BACnet. 2.	Modbus. Modbus. 3.	Specific protocols for integration purposes in the future Specific protocols for integration purposes in the future 4.	Shall be capable of Text or email messages for Alarms & Shall be capable of Text or email messages for Alarms & maintenance reminders. F.	Embedded Graphical Engine (JACE) shall provide graphically-oriented Embedded Graphical Engine (JACE) shall provide graphically-oriented thin-client operator interface. 1.	The current versions of the following standard web browsers shall The current versions of the following standard web browsers shall be supported at a minimum: Microsoft Internet Explorer, Google Chrome, Mozilla Firefox, and Apple Safari. 2.	A customizable navigation/file tree shall be provided. A customizable navigation/file tree shall be provided. 3.	Individual user home pages as determined by the user credentials Individual user home pages as determined by the user credentials shall be supported.  Each user's ability to navigate the B-OWS shall be determined by their log-in credentials. G.	Each embedded Graphic Engine (JACE) shall support unlimited access for a Each embedded Graphic Engine (JACE) shall support unlimited access for a minimum of five (5) simultaneous users. H.	The Graphic engine shall provide an Audit Trail feature that automatically The Graphic engine shall provide an Audit Trail feature that automatically records the date, time, user, and action associated with all user access and changes made via web browser clients. 1.17	SPACE MOUNTED TERMINAL UNIT CONTROLLERS SPACE MOUNTED TERMINAL UNIT CONTROLLERS A.	The space mounted terminal controllers provided shall comply with all The space mounted terminal controllers provided shall comply with all relevant sections of this specification. B.	All space mounted terminal controllers series under this specification shall be All space mounted terminal controllers series under this specification shall be available with the following the integral hardware sensors at a minimum: Temperature, Setpoint and Adjustment, Relative Humidity.  C.	Each space mounted terminal controller shall be provided with a keypad and Each space mounted terminal controller shall be provided with a keypad and display to permit low-level operator interface with following features at a minimum: 1.	Configurable back-lighting. Configurable to display icons, time, Configurable back-lighting. Configurable to display icons, time, point names and engineering units. Configurable to display and modify object values from any device on the Cities local area network. Provide access to a minimum of ten (10) total object values. 1.18	TEMPERATURE SENSORS TEMPERATURE SENSORS A.	All sensors shall be installed in accordance with the manufacturer's All sensors shall be installed in accordance with the manufacturer's recommendations consistent with acceptable industry standards for performance compliant with the requirements of this specification. All duct sensors shall be 12” rigid averaging  rigid averaging B.	All pipe-mounted sensors shall be installed in wells.  Install all liquid All pipe-mounted sensors shall be installed in wells.  Install all liquid temperature sensors with heat-conducting fluid in thermal wells. C.	Outdoor air sensors shall be mounted outside on a northern exposure as high Outdoor air sensors shall be mounted outside on a northern exposure as high as serviceable on the building.  The sensor shall be mounted within a ventilated enclosure to shield the sensor from the effects of the sun.  The sensor location shall be selected such that it may not be affected by artificial and/or mechanical airstreams (i.e., building exhaust, building relief, &c.). 1.19	TEMPERATURE CONTROL PANELS TEMPERATURE CONTROL PANELS A.	Unless otherwise directed by the AHJ, all temperature control panels and Unless otherwise directed by the AHJ, all temperature control panels and enclosures shall be located as indicated such that visual observation and adjustment can be accomplished while standing flatfooted on the floor in a convenient location adjacent to the equipment served.  B.	All temperature control panels shall have keyed, locking latches and shall be All temperature control panels shall have keyed, locking latches and shall be keyed commonly such that one key shall open all enclosures. C.	Provide each DDC panel with a power supply that is NEMA-2 rated, Provide each DDC panel with a power supply that is NEMA-2 rated, Disconnect switches for 110vac & 24vac, both sides fused, and a Service receptacle in the power supply. 1.20	WIRING WIRING A.	DDC System control wiring shall be performed by professionals in a DDC System control wiring shall be performed by professionals in a workmanlike manner consistent with acceptable industry standards for performance and in compliance with the contract documents, Project Electrical System Specifications, the National Electric Code (NEC), CSA C22.1-12 and any/all applicable local codes and/or Authorities Having Jurisdiction (AHJ).   B.	Unless otherwise specified it shall be the responsibility of the DDC System Unless otherwise specified it shall be the responsibility of the DDC System Contractor to provide all of the wiring necessary to provide a complete DDC System in compliance with the requirements of this specification. C.	Any exposed wiring in the mechanical space shall be in Blue Conduit, and any Any exposed wiring in the mechanical space shall be in Blue Conduit, and any exposed wiring in concealed locations shall be plenum rated, bundled neatly and tie-wrapped every 3' 1.21	PROGRAMMING PROGRAMMING A.	Provide sufficient internal memory for the specified sequences of operation Provide sufficient internal memory for the specified sequences of operation and data logging with a minimum of 25% of available memory remaining free for future use. B.	 Provide a printed copy in the O&M manual, of the programming in each  Provide a printed copy in the O&M manual, of the programming in each controller 1.22	DDC SYSTEM CHECK-OUT AND TESTING DDC SYSTEM CHECK-OUT AND TESTING A.	All testing listed in this article shall be performed by the DDC System All testing listed in this article shall be performed by the DDC System Contractor.  This testing shall be completed before system demonstration is initiated. 1.	The DDC System Contractor shall furnish all of the necessary labor The DDC System Contractor shall furnish all of the necessary labor and test and calibration apparatus required to calibrate and prepare for service all instruments, controls, and accessory equipment provided under this specification. 2.	Verify that all control terminations are tight and all control wiring is Verify that all control terminations are tight and all control wiring is proper and free from shorts and faults. 3.	Enable normal operational control and verify calibration of all input Enable normal operational control and verify calibration of all input devices individually according to manufacturer's recommendations. 1.23	START-UP & CHECK OUT DOCUMENTATION START-UP & CHECK OUT DOCUMENTATION A.	During start-up, the DDC technicians shall use a start-up sheet listing the During start-up, the DDC technicians shall use a start-up sheet listing the inputs and outputs of each controller. A line  next to each control point shall be initialed and dated by the technician after points are shown operational B.	As each device is tested a log shall be completed showing the date, As each device is tested a log shall be completed showing the date, technician's initials and any corrective action taken as a result of operational failures. 1.	Any tests that cannot be performed due to circumstances beyond Any tests that cannot be performed due to circumstances beyond the control of the DDC System Contractor may be performed at the discretion of the Owner after acceptance and as a part of the warranty period. 1.24	CLEANING CLEANING A.	The DDC System Contractor shall clean up all debris resulting from his/her The DDC System Contractor shall clean up all debris resulting from his/her activities daily.  The contractor shall remove all cartons, containers, crates, etc. under his/her control as soon as their contents have been removed. At the completion of work in any area the DDC System Contractor shall clean all work, equipment, etc. keeping it free from dust, dirt, debris, etc. 1.25	TRAINING TRAINING A.	The DDC System Contractor shall provide instruction on the adjustment, The DDC System Contractor shall provide instruction on the adjustment, operation and maintenance of the DDC System including all hardware and software provided and installed in compliance with the requirements of this specification. 1.	Provide a minimum of 4 Hours of instruction to at least 3 City Provide a minimum of 4 Hours of instruction to at least 3 City Employees post equipment start-up. Provide an additional 4 Hours prior to the one year installation warranty. 2.	Provide the owner a Warranty Certificate and training at the initial 4 Provide the owner a Warranty Certificate and training at the initial 4 hour orientation & training. 3.	Turn over to the owner two database back-ups on identical flash Turn over to the owner two database back-ups on identical flash drives. One shall be placed in the control panel where the JAVA Application Building Controller is mounted, and the other to the owners representative along with a copy of the operations and Maintenance manual. 
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SEQUENCE OF OPERATION CONDENSER WATER SYSTEM The normal sequence of the system is to allow well water to absorb & reject heat from the closed loop side generated by the Heat Pumps. In the event of a Pump failure, the system will be able to use Recycled secondary effluent to back up the open side of the system. The System will use a combination BTL level 6 rated BACnet Building Controller & an embedded BACnet Operator workstation (BOWS) with one MSTP trunk Connection, and one Auxiliary I/O expansion that allows the entire plant to run inside one controller with one program file. The Building Controller will be connected to the owners Building Network, and will be connected to the existing City Analytics Dashboard for remote access.  The plant shall run on a user-defined schedule, set on the graphic screen in the BACnet Embedded Building controller. As the system starts or upon start-up from a power interruption, the Submerged well pump will start, and provide run status by a current switch at the Pump Starter. Water flow proof for the open loop shall be made when the current switch is made and the Flow meter FM-1 is within 80% (adjustable)of the Well Pump gpm.  After open loop flow proof, The lead pump for the Closed loop will be activated and a current switch will verify operation, If the current switch is made and the total flow rate between Flow Control valves V-FCN & V-FCS are within 80% (adjustable) of the specified flow rate, The system will execute all programming for control and send a flow signal to the building Heat Pumps allowing them to run.  During normal operation, The building operator shall be able to select which Plate & Frame Heat exchanger is in use through the mechanical system graphic screen. It is recommended that this selection be made prior to system start-up.  CLOSED LOOP PUMPS The system loop pumps will alternate each time the system is activated or scheduled on, but no less than weekly to even the runtime. Should the system lose detection of flow for the lead pump in operation, the programming will shift the system to the lag pump automatically,  and send a text or email alarm to the building operator.  All valves are selected to operate in the default position of primary operation for Well water use, through the Plate & frame heat exchanger into the injection well. All butterfly valves shall come with a manual wheel that may be engaged to connect directly to the motor shaft and reposition the valve in the event of a failure.  During normal operation water flow volume shall be metered and displayed for the Open side as well as the closed loop side. The closed building loop will show Flow to each Building, North & South through a BACnet Connection from each Flow Control Valve. BACK-UP Should the Well Pump require servicing, To continue system operation, The system valves can automatically change position for Back-up. This may be set to work automatically or manually in the event of pump failure, or as needed. When Back-up is selected, The Well Pump starter is deactivated, Valve V5 will be activated to close off the injection well, and divert water towards the Sanitary sewers, and valves V1, V3, & V4 shall be activated to Open. Once valve V1 is open, Recycled Waste Water will flow from its source of origination, into, and through the selected Heat exchanger, then be directed to drain out of the system to each respective Sanitary Sewer. The closed loop will function normally with either the Lead or lag Pump being activated. An historical trend on FM-1 will show the open loop flow rate duringBack-up. The MachProWebCom BACnet Building controller, will provide all the control logic for the Mach ProPoint I/O modules, so all programming for the plant is carried out in one larger controller. Provide sufficient modules to allow for a minimum of 10% spare points. Set up Alarms to send text messages or emails for the following conditions: 
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