SECTION 15951

AUTOMATIC TEMPERATURE CONTROL (ATC) SYSTEM GENERAL
Part I. GENERAL

1.1 SECTION INCLUDES

A. General Requirements

B. Description of Work

C. Quality Assurance

D. System Architecture

E. Distributed Processing Units/Quantity and Location

F. Demolition and Reuse of Existing Materials and Equipment 

G. Sequence of Work

1.2 RELATED DOCUMENTS

A. Section 15010 -Basic Mechanical Requirements.

B. Section 15951 - Automatic Temperature Control (ATC) Basic Materials, Interface Devices, and Sensors

C. Section 15952 - ATC System Operator Interfaces

D. Section 15953 - ATC System Field Panels

E. Section 15954 - ATC System Communication Devices

F. Section 15955 - ATC System Software and Programming

G. Section 15958 - Sequence of Operation

H. Section 15959 - ATC System Commissioning

1.3 DESCRIPTION OF WORK

A. Contractor shall furnish and install a distributed digital control (DDC) and energy management system (EMS).  The system architecture shall communicate over a native BACnet controller network as defined by ANSI/ASHRAE Standard 135-1995.  No other system architecture is acceptable.  The new DDC/EMS shall utilize electronic sensing, microprocessor based digital control, and electronic actuation of dampers and valves to perform control sequences and functions specified.  The EMS for this project will generally consist of monitoring and control of terminal equipment, air handling systems, pumps and other miscellaneous equipment.  Refer to control drawings and sequences of operation. 
1.4 PROCUREMENT

A. The EMS and digital control and communications components installed, as work of this contract shall be an integrated distributed processing system of one of the following manufacturers.

B. Acceptable Manufacturers

1. Alerton - BACtalk

2. Automated Logic Corporation - InterOp

3. Delta Controls - ORCA

4. Substitutions:  None
1.5 QUALITY ASSURANCE

A. Manufacturer's Qualifications of Non Proprietary Products:  Firms regularly engaged in manufacture of pneumatic, electric, and direct digital control equipment, of types and sizes required, and whose products have been in satisfactory use in similar service for not less than 5 years.

B. Installer's Qualifications:  Firms with experience in DDC installation projects with point counts equal to this project.  If installer is a Value Added Reseller (VAR) of a manufacturers product, installer must demonstrate at least two years prior experience with the manufacturers products.  

C. ATC System Qualifications:  System shall be based on Manufacturer's standard integrated hardware and software product offering, which has been installed and fully operational in similar service for not less than 1 year.

D. Codes and Standards:

1. American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)

a) ASHRAE 135-1995:  BACnet - Building Automation and Control Networking Protocol

2. Underwriters Laboratories

a) UL 916:  Energy management Systems.

3. NEMA Compliance:  

a) NEMA 250 Enclosure for Electrical Equipment

b) NEMA ICS 1:  General Standards for Industrial Controls. 

4. NFPA Compliance:  

a) NFPA 90A "Standard for the Installation of Air Conditioning and Ventilating Systems" where applicable to controls and control sequences.

b) NFPA 70 National Electrical Code (NEC)

5. Institute of Electrical and Electronics Engineers (IEEE)

a) IEEE 142   Recommended Practice for Grounding of Industrial and Commercial Power Systems

6. Electronics Industries Associations

a) EIA 232 Interface Between Data Terminal Equipment and Data Circuit-Terminating Equipment Employing Serial Binary Data Interchange.

b) EIA 485 Standard for Electrical Characteristics of Generator and Receivers for use in Balanced Digital Multipoint Systems.

1.6 DEFINITIONS

A. Energy Management System (EMS) - The entire integrated management and control system

B. Commissioning Agent (CA) - An individual or company who will oversee the commissioning process, and ensure and validate that systems and equipment are installed and tested to meet the Contract requirements.  

C. Control Unit (CU) - Intelligent stand-alone control panel including both primary and secondary units

D. Primary Control Unit (PCU) - Fully featured intelligent stand-alone control panel residing on the primary LAN

E. Secondary Control Unit (SCU) - Intelligent control panel with limited capabilities designed for controlling terminal devices

F. Direct Digital Control (DDC) - Micro-processor based control including Analog/Digital conversion and program logic

G. LAN Interface Device (LANID) - Device or function used to facilitate communication and sharing of data throughout the EMS

H. Operator Interface (OI) - A device used by the operator to manage the EMS including OW, POT, and HHD

I. Operator Workstation (OW) - PC and connected devices used as the central graphic “front end” to the system

J. Portable Operators Terminal (POT)- Notebook PC used both for direct connection to a CU and for remote dial up connection.

K. Hand Held Device (HHD) - Manufacturer’s microprocessor based device for direct connection to a CU.

1.7 FUNCTIONAL INTENT

A. Throughout Sections 15951 through 15958, detailed requirements are specified, some of which indicate a means, method or configuration acceptable to meet that requirement.

B. Contractor may submit products that utilize alternate means, methods, and configurations that meet the functional intent.  However these will only be allowed with prior approval.  Therefore, Contractor shall submit an Exception List with bid.

C. Exception List:  Contractor shall submit a listing of all items for which the Contractor is unable to explicitly conform to as a requirement of this specification.  Listing shall be indexed to match the structure of these specifications.  List shall include the section, part, item, and subparagraph number, the specification requirement to which the exception is taken, and a description of the alternate method of meeting the functional intent.  The exception list shall be submitted with the bid.

D. Contractor shall meet all requirements as specified that are not indicated on the approved Exception List.

1.8 SUBMITTALS

A. Submit under provisions of Section 01330.

B. Exception List: as specified above.  

C. Product Data:  Submit manufacturer's technical product data for each control device, panel, and accessory furnished, indicating dimensions, capacities, performance and electrical characteristics, and material finishes.  Also include installation and start-up instructions.  Submit BACnet Performance Implementation Conformance Statements (PICS) for all devices that utilize the BACnet protocol 
D. Shop Drawings:  Submit shop drawings for each control system. Submit a completed drawing for each air handling unit, system, pump, device, etc. with all point descriptors, addresses and point names indicated.  Shop drawings for system control schematics shall be provided in a format matching the design documents.  Shop drawings shall be submitted both on paper and electronic media as an AutoCad Version 14 or newer drawing file.  (All x reference and font files must be provided on disk also.)  Each shop drawing shall contain the following information:

1. System architecture one-line diagram indicating schematic location of all control units, workstations, LAN interface devices, gateways, etc.  Indicate address and type for each control unit.  Indicate protocol, baud rate, and type of each LAN.   The entire schematic shall be updated, maintained and submitted with each project.
2. Schematic flow diagram of each air and water system showing fans, coils, dampers, valves, pumps, heat exchange equipment and control devices.  Include verbal description of sequence of operation.

3. All physical points shall be indicated with names, descriptors, and point addresses identified.

4. With each schematic, provide a detailed points list on the drawings with all physical and virtual points included and functionally grouped.  Include names, descriptors, addresses and point types with applicable range as a minimum.

5. Label each control device with setting or adjustable range of control.

6. Label each input and output with the appropriate range.  

7. Provide a Bill of Materials with each schematic.  Indicate device identification to match schematic and actual field labeling, quantity, actual product ordering number, manufacturer, description, size, voltage range, pressure range, temperature range, etc. as applicable.

8. With each schematic, provide valve and actuator information including size, Cv, design flow, design pressure drop, manufacturer, model number, close off rating, etc.  Indicate normal positions of spring return valves and dampers.

9. With each schematic, provide damper and actuator information including size, manufacturer, model number, close off rating, etc.  Indicate normal positions of spring return dampers.

10. Indicate all required electrical wiring.  Electrical wiring diagrams shall include both ladder logic type diagram for motor starter, control, and safety circuits and detailed digital interface panel point termination diagrams with all wire numbers and terminal block numbers identified.  Provide panel termination drawings on separate drawings.  Ladder diagrams shall appear on system schematic.  Clearly differentiate between portions of wiring that are factory-installed and portions to be field-installed.

11. Details of control panels, including controls, instruments, and labeling shown in plan or elevation indicating the installed locations.

12. Materials list showing manufacturer, model number, and description for each control component.

13. Points list including all physical I/O and virtual points.  Points list shall be provided in both hard copy and in electronic format (Quote and Comma Delimited, ACCESS data table, or EXCEL spreadsheet formats are acceptable formats)

14. Sheets shall be consecutively numbered.

15. Each sheet shall have a title indicating the type of information included and the HVAC system controlled.

16. Table of Contents listing sheet titles and sheet numbers

17. Legend and list of abbreviations 

18. Memory allocation projections

E. Start-Up Checklists: Provide in accordance with Section 15958.  Manufacturer’s start up and checkout procedures shall be included with the checklists. 

F. Laminated Control Drawings:  Laminated control drawings including system control schematics, sequences of operation, wiring diagrams and panel termination drawings, shall be provided adjacent to panels for major pieces of equipment.  Terminal unit (i.e. VAV boxes) drawings shall be located at the central plant equipment panel or AHU panel that serves the terminal equipment. Drawings shall be provided in an 11”x17” format.  Provide a 12”x12” aluminum enclosure of adequate size adjacent to the control panel for drawing storage.  For equipment located outside, the Contracting Officer shall approve the location of drawing storage enclosure.

G. Control Logic Documentation:  

1. Submit control logic graphical flow diagrams (for block type programs) or program listings and logic flow charts (for line type programs) to document the control software of all control units.

2. Control logic shall be annotated to describe how it accomplishes the sequence of operation.  Annotations shall be sufficient to allow an operator to relate each program component (block or line) to corresponding portions of the specified Sequence of Operation.  Logic flow charts for line type programs shall graphically show the logic flow of each application program.

3. Include written description of each control sequence.

4. Include control response, settings, setpoints, throttling ranges, gains, reset schedules, adjustable parameters and limits.

5. Submit BACnet programming documentation, including list of all BACnet objects and their properties.

6. Sheets shall be consecutively numbered.

7. Each sheet shall have a title indicating the controller designations and the HVAC system controlled.

8. Include Table of Contents listing sheet titles and sheet numbers

9. For block type programs, any two interconnected blocks that are shown on one sheet shall be shown with an interconnecting line, with limited use of references.  Any two interconnected blocks that are shown on separate sheets shall include references to the connected block and the sheet number where the connected block is located.  For line type programs, any program that calls a subroutine located on a separate sheet shall reference the line number where the subroutine is located.

10. Submit one complete set of programming and operating manuals for all digital controllers concurrently with control logic documentation.  This set will count toward the required number of Operation and Maintenance materials specified below and in Section 01781.

H. Commissioning EMS Software

1. Provide fully licensed copy of the required EMS workstation graphic software on 3-1/2” 2S2D 1.44 Mbyte diskettes or CD for approval.  This copy shall be in addition to quantities of licensed copies required elsewhere in these specifications.

2. This software copy will also be used by the Commissioning Agent on a remote computer (not included in contract) for accessing the EMS network from a remote location.  This software copy shall be used only for the purpose of commissioning this project and the commissioning EMS software license shall become null and void upon termination of the Contract Warranty Period.

3. Software shall include required off-the-shelf EMS software and project specific database such as point assignments, and specified graphic screens, alarms, and reports.  Software shall include required Trend Logs, configured as specified in Section 15958 - ATC Commissioning.

4. Software shall include one copy of programming and operating manuals for all panel and workstation software.

5. Provide assistance by telephone upon request if required to assist Commissioning Agent in setting up software on Commissioning Agent’s remote computer.

6. Submit one complete set of programming and operating manuals for all graphics software packages concurrently with the commissioning EMS software. This set will count toward the required number of Operation and Maintenance materials specified below and in Section 01781.

I. ATC/EMS Start-Up Test Report: 

1. Submit agenda that shall consist of all required test sheets and checklists as required for the Pre-commissioning Test Report as specified in Section 15958 - “ATC System Commissioning”.

2. Submit Final Test Report documenting that the ATC/EMS has been fully tested, adjusted, calibrated, and is ready for demonstration and commissioning.  Report shall include, but shall not be limited to, completed test sheets and checklists.  Required details of the report shall be as specified in Section 15958 - “ATC System Commissioning”.

J. Operation and Maintenance Materials:  

1. Submit documents under provisions of Section 01781.

2. Submit maintenance instructions and spare parts lists for each type of control device, control unit, and accessory.

3. Submit EMS system User’s Guides (Operating Manuals) for each controller type and for all workstation hardware and software and workstation peripherals.

4. Submit EMS system advanced Programming Manuals for each controller type and for all workstation software.

5. Include all submittals (product data, shop drawings, control logic documentation, hardware manuals, software manuals, installation guides or manuals, maintenance instructions and spare parts lists) in maintenance manual, in accordance with requirements of Section 01781.

K. Manufacturers Certificates:  For all listed and/or labeled products, provide certificate of conformance.

L. Product Warrantee Certificates:  submit manufacturers product warrantee certificates covering the hardware provided.

1.9 PROJECT RECORD DOCUMENTS

A. Submit documents under provisions of Section 01770.

B. Record copies of product data and control shop drawings updated to reflect the final installed condition.

C. Record copies of approved control logic programming and database on paper and on 3-1/2” double-sided double-density diskettes.  Accurately record actual setpoints and settings of controls, all BACnet objects and their properties, and actual sequence of operation, including changes to programs made after submission and approval of shop drawings and including changes to programs made during specified testing.

D. Record copies of approved project specific graphic software on 3-1/2” double-sided double-density 1.44 Mbyte diskettes, or CD. 

E. Maintain project record documents throughout the warrantee period and submit final documents at the end of the warrantee period 

1.10 SYSTEM ARCHITECTURE

A. The system provided shall incorporate hardware resources sufficient to meet the functional requirements of these Specifications.  The Contractor shall include all items not specifically itemized in these Specifications, which are necessary to implement, maintain, and operate the system in compliance with the functional intent of these Specifications.

B. The system architecture shall consist of a single Local Area Network (LAN) or multi-leveled LANs all which support control units (CUs), both local and remote operator interfaces (OIs), and LAN interface devices (LANIDs), and remote communication devices (RCDs).  The communication network between controllers must be EIA-485, at least 78.4 kbps, using either MS/TP or 156 kbps using ARCNET at the Data Link Layer.  The system shall be configured as a distributed processing network(s) capable of expansion as specified below.  The following indicates a functional description of the system structure.

1. Host LAN: high speed LAN generally used for supervision, and communication between primary controlling LANs.  For this project, this will be the existing base wide EMS fiber optic Ethernet network.  This network shall be used for communication between buildings only.  Communications within building shall be provided by contractor.

2. Primary Controller LAN:  High-speed peer-peer native BACnet LAN generally used to connect Primary Control Units (PCUs-which generally control central plant equipment, air handlers) and LANIDs.  LAN shall be EIA-485, at least 78.4 kbps, using either MS/TP or 156 kbps using ARCNET at the Data Link Layer.  

3. Secondary Controller LAN:  Polling or peer-peer native BACnet LAN to support connection of terminal control units/application specific controllers to LANIDs.  LAN shall be EIA-485, at least 78.4 kbps, using either MS/TP or 156 kbps using ARCNET at the Data Link Layer.  

4. Auto Answer/Auto Dial communications to remote operator interfaces shall be supported to allow communication with all levels of the system. 

C. Dynamic Data Access: Any data throughout any level of the network shall be available to and accessible by all other devices, CUs, LANIDs, and OIs whether directly connected or connected remotely.

D. The communication speed between the CUs, LAN interface devices, and operator interface devices shall be sufficient to ensure fast system response time under any loading condition.  Contractor shall submit guaranteed response times with shop drawings including calculations to support the guarantee.  In no case shall delay times between an event, request, or command initiation and its completion be greater than the following.  Contractor shall reconfigure LAN as necessary to accomplish these performance requirements.  Generally requirements do not apply when a remote connection must be established.

1. 5 seconds between a Level 1 (critical) alarm occurrence and enunciation at operator workstation 

2. 10 seconds between a Level 2 alarm occurrence and enunciation at operator workstation

3. 20 seconds between and a Level 3-5 alarm occurrence and enunciation at operator workstation

4. 10 seconds between an operator command via the operator interface to change a setpoint and the subsequent change in the controlling CU

5. 5 seconds between an operator command via the operator interface to start/stop a device and the subsequent command to be received at the controlling CU

6. 10 seconds between a change of value or state of an input and it being updated on the operator interface

7. 10 seconds between an operator selection of a graphic and it completely painting the screen and updating at least 10 points

E. Application and node restrictions for Polling Secondary LANs based on application are specified in Section 15954: ATC Field Panels.

F. The operator interface shall provide for overall system supervision, operator interface, management report generation, alarm annunciation, remote monitoring and back-up and loading of software and data to be stored in control unit volatile memory.  All functions must be accomplished utilizing the BACnet protocol.  Refer to Section 15953 - ATC System Operator Interfaces

G. The primary and secondary control units shall monitor, control, and provide the field interface for all points specified. Each PCU or SCU shall be capable of performing all specified energy management functions, and all Distributed Digital Control (DDC) functions, independent of other PCUs or SCUs and operator interface devices as more fully specified in Section 15954: ATC Field Panels.

H. Interruptions or fault at any point in the primary or secondary LAN shall not interrupt communications between other nodes on the network.  If a primary LAN is severed, two separate networks shall be formed and communications within each network shall continue uninterrupted.

I. All network interface cards, line drivers, signal boosters, and signal conditioners etc. shall be provided as necessary for proper data communication.

J. Anytime any controller’s database or program is changed in the field, the controller shall be capable of automatically uploading the new data to the OW.

1.11 WARRANTY MAINTENANCE

A. Contractor shall warrant all products and labor for a period of one year after Final Acceptance.  

B. At no cost to the Owner, during the warranty period, the Contractor shall provide maintenance services for software and hardware components as specified below:

1. Maintenance services shall be provided for all devices and hardware specified in sections 15951 through 15958.  Service all equipment per the manufacturers recommendations.  All devices shall be calibrated within the last month of the warrantee period.

2. Emergency Service: Any malfunction, failure, or defect in any hardware component or failure of any control programming that would result in property damage or loss of comfort control shall be corrected and repaired following telephonic notification by an Owner Representative to the Contractor.

a) Response by telephone to any request for service shall be provided within two (2) hours of the Owner Representative's initial telephone request for service.

b) In the event that the malfunction, failure, or defect is not corrected through the telephonic communication, at least one (1) hardware and software technician, trained in the system to be serviced, shall be dispatched to the Owner's site within four (4) hours of the Owner Representative's initial telephone request for such services, as specified.

3. Normal Service: Any malfunction, failure, or defect in any hardware component or failure of any control programming that would not result in property damage or loss of comfort control shall be corrected and repaired following telephonic notification by an Owner Representative to the Contractor.

a) Response by telephone to any request for service shall be provided within eight (8) working hours (contractor specified 40 hr per week normal working period) of the Owner Representative's initial telephone request for service.

b) In the event that the malfunction, failure, or defect is not corrected through the telephonic communication, at least one (1) hardware and software technician, trained in the system to be serviced, shall be dispatched to the site within three (3) working days of the Owner Representative's initial telephone request for such services, as specified.

4. Owner Representative Telephonic Request for Service:  Contractor shall specify a maximum of three telephone numbers for an Owner Representative's to call in the event of a need for service.  At least one of the lines shall be attended at any given time at all times.  Alternatively, pagers can be used for technicians trained in system to be serviced.  One of the three, paged technicians shall respond to every call within 15 minutes.

5. Technical Support:  Contractor shall provide technical support by telephone throughout the warrantee period.

6. Preventive maintenance shall be provided throughout the warrantee period in accordance with the hardware component manufacturer's requirements.

1.12 DELIVERY, STORAGE, AND HANDLING

A. Provide factory-shipping cartons for each piece of equipment and control device.  Maintain cartons during shipping, storage and handling as required to prevent equipment damage, and to eliminate dirt and moisture from equipment.  Store equipment and materials inside and protect from weather.

1.13 LISTING AND LABELING

A. The EMS system and components shall be listed by Underwriters Laboratories (UL 916) as an Energy Management System.

Part II. PART 2  - PRODUCTS  

2.1 MATERIALS AND EQUIPMENT

A. Materials shall be new, the best of their respective kinds without imperfections or blemishes and shall not be damaged in any way.  Used equipment shall not be used in any way for the permanent installation except where drawings or specs specifically allow existing materials to remain in place.

2.2 UNIFORMITY

A. To the extent practical, all equipment of the same type serving the same function shall be identical and from the same manufacturer

Part III. PART 3  - EXECUTION

3.1 INSPECTION

A. Examine areas and conditions under which control systems are to be installed.  Do not proceed with work until unsatisfactory conditions have been corrected in manner acceptable to Installer.

3.2 INSTALLATION OF CONTROL SYSTEMS

A. General:  Install systems and materials in accordance with manufacturer's instructions, roughing-in drawings and details shown on drawings.

B. Refer to additional requirements in other sections of this specification.

3.3 CU QUANTITY AND LOCATION

A. Individual Digital Control Stations (DCS) are referenced to indicate allocation of points to each DCS and DCS location.  Digital control stations shall consist of one or multiple CUs to meet requirements of this specification.

B. Where a DCS is referenced, Contractor shall provide at least one (1) CU, and additional CUs as required, in sufficient quantity to meet the requirements of this Specification.  Restrictions in applying CUs are specified in Section 15954: ATC Field Panels.    This contractor shall extend power to the DCS from an acceptable power panel.  If the control contractor wishes to further distribute panels to other locations, control contractor is responsible for extending power to that location.  Furthermore, contract is responsible for ensuring adequate locations for the panels that do not interfere with other requirements of the project and maintain adequate clearance for maintenance access.

C. Stand Alone Functionality:  Provide CUs so that all points associated with and common to one air handling unit or other complete stand-alone system/equipment shall reside within a single control unit.  See related restriction in Section 15954: ATC Field Panels.  When referring to the CU as pertains to the standalone functionality, reference is specifically made to the processor.  One processor shall execute all the related functions.  I/O point expander boards may be added to expand the point capacity of the CU.  Where any I/O point expansion devices are connected to the main controller board via communication, that communication sub LAN shall be dedicated to that controller and include no other devices including secondary controllers. 

D. Contractor shall locate DCSs as referenced.  It is the Contractor's responsibility to provide enough CUs to ensure a completely functioning system, according to the point list and sequence of operations.

E. Contractor shall provide a minimum of the following:

1. One DCS (including at least one PCU) in the central mechanical room

2. One CU for each air handler located in applicable mechanical room.

3. One CU shall be provided for each terminal unit unless indicated otherwise 

3.4 SURGE PROTECTION

A. The Contractor shall furnish and install any power supply surge protection, filters, etc. as necessary for proper operation and protection of all PCUs, SCUs operator interfaces, printers, and other hardware and interface devices.  All equipment shall be capable of handling voltage variations 10% above or below measured nominal value, with no affect on hardware, software, communications, and data storage.

3.5 SEQUENCE OF WORK

A. Install operator’s terminal, peripherals, graphic software, and LAN prior to placing any equipment under the control of the new DDC/EMS.

B. Work that requires shutting down a pump motor, fan motor, or chiller shall be considered a utility shutdown and shall be subject to the restrictions specified in Division I.

C. The following sequence applies to an individually controlled HVAC subsystem, such as an air handling unit.  Only one such system shall be placed under manual control (as described below) at any given time.

1. Install CUs adjacent to (or within) existing ATC panel.  Programming shall be complete (except for loading and debugging) prior to installation.  Install all field devices that do not require interruption of the existing ATC system.  

2. Install all conduit, wiring, and pneumatic tubing which does not require interruption of the existing ATC system.

3. Provide temporary variable pressure type hand pumps at each pneumatically controlled output, for temporary use by owner’s maintenance and operation personnel.  Schedule this step at least 48 hours in advance with the Building Engineer.

4. Remove existing ATC controls including wiring, conduit, and tubing (except materials to be reused in accordance with provisions specified elsewhere) which must be removed to facilitate installation of new DDC/EMS materials and equipment.

5. Remove existing digital EMCS points.  Install and calibrate remainder of new DDC/EMS materials and equipment for this subsystem.  Load CU software.  Connect CU(s) to LAN.  

6. Perform all field-testing and calibration that does not require connection of permanent pneumatic outputs.

7. Remove temporary hand pumps and install permanent pneumatic output connections.  Notify the contracting officer prior to this step.  Place the system under the control of the new DDC/EMS equipment.  Conclude field testing and submit field testing report prior to placing the next subsystem under temporary manual control.  The Owner’s Representative shall be given a password with a priority level that allows monitoring (but not control until notification of substantial completion has been approved).

8. Remove remaining existing ATC and EMCS materials and equipment (except materials to be reused in accordance with provisions specified elsewhere).  All existing EMCS equipment for those subsystems that have not yet been converted shall remain intact, on-line, and fully functional.

9. Schedule work in occupied spaces separately for each building floor designated area 10 days in advance with the Contracting Officer.  Scheduling shall not be required for work in equipment rooms, electrical closets, and similar service areas.  Additional scheduling requirements are specified in Division I.

3.6 CONTROL POWER SOURCE AND SUPPLY

A. Section 15951 Contractor shall extend all power source wiring required for operation of all equipment and devices provided under Sections 15951 through 15958.

B. General requirements for obtaining power include the following:

1. Obtain power from a source that feeds the equipment being controlled such that both the control component and the equipment are powered from the same panel.  Where equipment is powered from a 460V source, obtain power from the electrically most proximate 120v source fed from a common origin, or provide a control transformer fed from the equipment’s panel.

2. Where control equipment is located inside a new equipment enclosure, coordinate with the equipment manufacturer and feed the control with the same source as the equipment.  If the equipment’s control transformer is large enough and of the correct voltage to supply the controls it may be used.  If not either request a larger control transformer from the equipment manufacturer or provide separate transformer.

3.7 SYSTEM COMMISSIONING AND ACCEPTANCE

A. Refer to Section 15958 - ATC System Commissioning.

3.8 SEQUENCE OF OPERATION


A. Refer to Section 15957 - Sequence of Operation
END OF SECTION 15951
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