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SECTION 230923 - DIRECT DIGITAL CONTROLS
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GENERAL

Drawings and general provisions of Contract, including General and Supplementary Conditions and
Division-1 Specification sections, apply to work of this section.

Division-23 Basic Mechanical Materials and Methods sections apply to work of this section.

Extent of Energy Management Control and DDC Systems (EMCS/DDC) work required by this section
is indicated on drawings and input/output schedules, and by requirements of this section.

Refer to other Division-23 sections for installation of instrument wells, valve bodies and dampers in
mechanical systems; not work of this section.

Refer to Division-26 sections for the following work; not work of this section. Power supply wiring for
power source to power connection on controls and/or EMCS panels. Include starters, disconnects, and
required electrical devices, except where specified as furnished, or factory-installed, by manufacturer.

Provide the following electrical work as work of this section, complying with requirements of Division-
26 sections: Control wiring between field-installed controls, equipment, indicating devices, and
EMCS/DDC panels.

Codes and Standards:

Electrical Standards: Provide electrical products which have been tested, listed and labeled by UL and
comply with NEMA standards.

NEMA Compliance: Comply with NEMA standards pertaining to components and devices for electric
control systems.

NFPA Compliance: Comply with NFPA 90A "Standard for the Installation of Air Conditioning and
Ventilating Systems" where applicable to controls and control sequences.

Federal Communication Commission (FCC) as required.

Approval Submittals:

Product Data: Submit manufacturer's technical product data for each EMCS/DDC panel and control
device furnished, indicating dimensions, capacities, performance characteristics, electrical
characteristics, finishes of materials. Include installation instructions and start-up instructions. Provide
technical specification data for each component and software module.

Shop Drawings: Submit shop drawings for the EMCS/DDC containing the following information:
Schematic flow diagram of system showing fans, coils, dampers, valves, and control devices.

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

Indicate all required electrical wiring. Clearly differentiate between portions of wiring that are factory-
installed and portions to be field-installed. The point-to-point wiring diagram shall show all

interconnections.

Provide details of faces of EMCS/DDC panels, including controls instruments and labeling.
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Include written description of sequence of operation.

Provide a scaled floor plan drawing showing location of all conduit, control cabling, junction boxes,
control devices, and surge suppression devices.

Test Reports and Verification Submittals:

Submit system verification letter from manufacturers representative stating that all HVAC controls have
been checked, calibrated, started up and verified for proper operation. State that the Owner training has
been completed and provide a roster of attendees.

O&M Data Submittals:

Maintenance Data: Submit maintenance instructions and spare parts lists for each type of control
device. Include that type data, and a copy of all approval submittals in O&M Manual.

System Manual: In addition to the maintenance data requirements, provide an EMCS/DDC Owner's
Manual in a separate binder specifically for this project. This manual shall provide a description of the
information flow to and from panels and devices and shall describe the overall communications
network. The manual shall also include operating instructions, block diagrams, schematics, schedules,
and system descriptions. Instruct Owner's personnel with this manual during the required training
periods.

Software: Submit a copy of all software.

Service: Submit name, address, and telephone number of company that will provide service and training
for the system.

As-Built Drawings: Provide a scaled floor plan drawing showing location of all conduit, control
cabling, junction boxes, control devices, and surge suppression devices.

PRODUCTS

Acceptable Manufacturers: Subject to compliance with requirements, provide EMCS/DDC control
systems of one of the following:

Schneider Electric I/A Series
Automated Logic
Honeywell

Trane

General: Provide EMCS/DDC control products in sizes and capacities indicated, consisting of valves,
dampers, sensors, controllers and other components as required for complete installation. Except as
otherwise indicated, provide manufacturer's standard control system components as indicated by
published product information, designed and constructed as recommended by manufacturer. Provide an
EMCS/DDC controls system with the following functional and construction features as indicated.
Communications between System Controllers and sub-networks of Custom Application Controllers
and/or Application Specific Controllers shall utilize BACnet MSTP (RS485) communications.

Each System Controller shall perform communications to a network of Custom Application and
Application Specific Controllers using BACnet/MSTP (RS485) as prescribed by the BACnet standard.
Each System Controller shall function as a BACnet Router to each unit controller providing a unique
BACnet Device ID for all controllers within the system.

The Controls Contractor shall provide all communication media, connectors, repeaters and network
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switches routers necessary for the high speed Ethernet communications network.
All values within the system (i.e. schedules, datalogs, points, software variables, custom program
variables) shall be readable and controllable (where appropriate) by any System Controller or BACnet

Workstation on the communications network via BACnet.

Quality Assurance:

Provide equipment of firms regularly engaged in manufacture of EMCS/DDC equipment, of types
required, whose products have been in satisfactory use in similar service for not less than three years.
Provide evidence that software has been in use satisfactorily for at least one year.

Contractor shall have at least three years experience in the installation and servicing of EMCS/DDC
equipment similar to that being installed. Contractor shall have an office within 100 miles of the project
and shall maintain a remote terminal capable of communication with the EMCS/DDC during the year
warranty period.

Dampers: Refer to Division-23 Section “Ductwork Accessories” for dampers. Actuators are work of
this section.

Actuator Motors: Size each motor to operate dampers or valves with sufficient reserve power to provide
smooth modulating action or two position action as specified.

Provide permanent split-capacitor or shaded pole type motors with gear trains completely oil-immersed
and sealed. Equip spring-return motors, where indicated on drawings or in operational sequence, with
integral spiral-spring mechanism. Furnish entire mechanism in housing designed for easy removal for
service or adjustment of limit switches, auxiliary switches, or feedback potentiometer.

Equip motors for outdoor locations and for outside air intakes with “O-ring” gaskets designed to make
motors completely weatherproof, and equip with internal heaters to permit normal operation at 10°F.

Furnish non-spring return motors for dampers larger than 25 sq. ft. and for valves larger than 2'5”. Size
for running torque rating of 150 inch-pounds and breakaway torque rating of 300 inch-pounds. Size
spring-return motors for running torque rating of 150 inch-pounds and breakaway torque rating of 150
inch-pounds.

EMCS/DDC Associated Components:

Provide field-programmable microprocessor-based, stand-alone EMCS/DDC panels as specified herein.
The EMCS/DDC panel manufacturer shall be responsible for the complete engineering of the panel.
The panel shall be UL listed and housed in a key locked metal cabinet. Parts shall be plug in (modular)
for easy repair or expansion. Power input shall be 24V or 120 V. Relays and contacts shall be rated at
24 VA at 24 VAC or 125 VA at 120 and 230 VAC, as required.

1. The System Controller shall have sufficient memory to support its operating system, database, and
programming requirements.

2. The controller shall provide a USB communications port for connection to a PC

3. The operating system of the Controller shall manage the input and output communications signals
to allow distributed controllers to share real and virtual point information and allow central
monitoring and alarms.

4. All System Controllers shall have a real time clock.

Data shall be shared between networked System Controllers.

6.  The System Controller shall continually check the status of its processor and memory circuits. If
an abnormal operation is detected, the controller shall:

9]
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a. Assume a predetermined failure mode.
. Generate an alarm notification.
c. Create a retrievable file of the state of all applicable memory locations at the time of the
failure.
d.  Automatically reset the System Controller to return to a normal operating mode.

7.  Environment. Controller hardware shall be suitable for the anticipated ambient conditions.
Controller used in conditioned ambient shall be mounted in an enclosure, and shall be rated for
operation at -40 F to 122 F.

8. Clock Synchronization.

a. All System Controllers shall be able to synchronize with a NTP server for automatic time
synchronization.

b. All System Controllers shall be able to accept a BACnet time synchronization command for
automatic time synchronization.

c. All System Controllers shall automatically adjust for daylight savings time if applicable.

9.  Serviceability
a. Provide diagnostic LEDs for power, communications, and processor.

b. The System Controller shall have a display on the main board that indicates the current
operating mode of the controller.

c. All wiring connections shall be made to field removable, modular terminal connectors.

d. The System controller shall utilize standard DIN mounting methods for installation and
replacement.

10. Memory. The System Controller shall maintain all BIOS and programming information
indefinitely without power to the System controller

11. Immunity to power and noise. Controller shall be able to operate at 90% to 110% of nominal
voltage rating and shall perform an orderly shut-down below 80% nominal voltage

12. BACnet Test Labs (BTL) Listing. Each System Controller shall be listed as a Building Controller
(B-BC) by the BACnet Test Labs.

2.7 EMCS/DDC Functions: Furnish the following applications software for building and energy

management. All software applications shall reside and run in the system controllers. Editing of
applications shall occur at the operator interface.

1.

Scheduling. Provide the capability to schedule each object or group of objects in the system. Each
of these schedules shall include the capability for start, stop, optimal start, optimal stop, and night
economizer actions. Each schedule may consist of up to [10] events. When a group of objects are
scheduled together, provide the capability to define advances and delays for each member. Each
schedule shall consist of the following:

a.  Weekly Schedule. Provide separate schedules for each day of the week.

b. Exception Schedules. Provide the ability for the operator to designate any day of the year as
an exception schedule. This exception schedule shall override the standard schedule for that
day. Exception schedules may be defined up to a year in advance. Once an exception
schedule is executed it will be discarded and replaced by the standard schedule for that day of
the week.

c. Holiday Schedules. Provide the capability for the operator to define up to 99 special or
holiday schedules. These schedules may be placed on the scheduling calendar and will be
repeated each year. The operator shall be able to define the length of each holiday period.

d. Optimal Start. The scheduling application outlined above shall support an optimal start
algorithm. This shall calculate the thermal characteristics of a zone and start the equipment
prior to occupancy to achieve the desired space temperature at the specified occupancy time.
The algorithm shall calculate separate sets of heating and cooling rates for zones that have
been unoccupied for less then and greater than 24 hours. Provide the ability to modify the
start algorithm based on outdoor air temperature. Provide an early start limit in minutes to
prevent the system from starting before an operator determined time limit.

Trend Log Application
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a. Trend log data shall be sampled and stored on the System Controller panel and shall capable
of being archived to a BACnet Workstation for longer term storage.

1) Trend logs shall include interval, start-time, and stop-time.

2) Trend log intervals shall be configurable as frequently as 1 minute and as infrequently as
1 year.

b. Automated Trend Logs.

1) The system controller shall automatically create trend logs for defined key measurements
for each controlled HVAC device and HVAC application.

2) The automatic trend logs shall monitor these parameters for a minimum of 7 days at 15
minute intervals. The automatic trend logs shall be user adjustable.

3. Alarm/Event Log
a. Any object in the system shall be configurable to generate an alarm when transitioning in and
out of a normal or fault state.
b. Any object in the system shall allow the alarm limits, warning limits, states, and reactions to
be configured for each object in the system.
c. An alarm/event shall be capable of triggering any of the following actions:

1) Route the alarm/event to one or more alarm log. The alarm message shall include the
name of the alarm location, the device that generated the alarm, and the alarm message
itself.

2) Route an e-mail message to an operator(s)

3) Log a data point(s) for a period of time

4) Run a custom control program

4.  Point Control. User shall have the option to set the update interval, minimum on/off time, event
notification, custom programming on change of events.
5.  Timed Override. A standard application shall be utilized to enable/disable temperature control
when a user selects on/cancel at the zone sensor, operator interface, or the local operator display.
The amount of time that the override takes precedence will be selectable from the operator
interface.
6.  Anti-Short Cycling. All binary output points shall be protected from short cycling
2.8 Operator Interface:
1. Operator Interface
a. The operator interface shall be accessible via a web browser.
b. The operator interface shall support the following Internet web browsers:
1) Internet Explorer 8.0+
c. The operator interface shall support the following mobile web browsers:
1) i0S (iPad/iPhone) V4.0+
2) Android (Phone) V2.3+
2. Mobile App Operator Interface

a.

Mobile App Operator Interface shall support the following Operating systems

1) AppleiOS 5

2) AppleiOS 6

3) Android V2.3

4) Android V4.0

5) Android V4.1

The operator interface shall support system access on a mobile device via a mobile app to:
1) Alarm log

2) System Status

3) Equipment status

4) Space Status

5) Standard Equipment graphics

The operator interface shall support actions on a mobile device via a mobile app to:
1) Override set points

2) Override occupancy

DIRECT DIGITAL CONTROLS 230923 -5



DAG Architects Inc.

22019

Palm Bay Prep Academy January 31, 2025
Palm Bay Gymatorium
1104 Balboa Avenue - Panama City, Florida 32401

3) Acknowledge Alarms

4) Comment on Alarms

System Security

1) Each operator shall be required to login to the system with a user name and password in
order to view, edit, add, or delete data.

2) User Profiles shall restrict the user to only the objects, applications, and system functions
as assigned by the system administrator.

3) Each operator shall be allowed to change their user password

4) The System Administrator shall be able to manage the security for all other users

5) The system shall include pre-defined “roles” that allow a system administrator to quickly
assign permissions to a user.

6) User logon/logoff attempts shall be recorded.

7) The system shall protect itself from unauthorized use by automatically logging off
following the last keystroke. The delay time shall be user definable.

8) All system security data shall be stored in an encrypted format.

Database

1) Database Save. A system operator with the proper password clearance shall be able to
archive the database on the designated operator interface PC.

2) Database Restore. The system 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.

On-Line Help and Training

1) Provide a context sensitive, on line help system to assist the operator in operation and
configuration of the system.

2) On-line help shall be available for all system functions and shall provide the relevant data
for each particular screen.

System Diagnostics

1) The system shall automatically monitor the operation of all network connections,
building management panels, and controllers.

2) The failure of any device shall be annunciated to the operators.

Equipment & Application Pages

1) The operator interface shall include standard pages for all equipment and applications.
These pages shall allow an operator to obtain information relevant to the operation of the
equipment and/or application, including:

a) Animated Equipment Graphics for each major piece of equipment and floor plan in
the System. This includes:

(1) Each Chiller, Air Handler, VAV Terminal, Fan Coil, Boiler, and Cooling
Tower. These graphics shall show all points dynamically as specified in the
points list.

(2) Animation capabilities shall include the ability to show a sequence of images
reflecting the position of analog outputs, such as valve or damper positions.
Graphics shall be capable of launching other web pages.

b) Alarms relevant to the equipment or application without requiring a user to navigate
to an alarm page and perform a filter.

¢) Historical Data (As defined in Automatic Trend Log section below) for the
equipment or application without requiring a user to navigate to a data log page and
perform a filter.

System Graphics. Operator interface shall be graphically based and shall include at least one

graphic per piece of equipment or occupied zone, graphics for each chilled water and hot

water system, and graphics that summarize conditions on each floor of each building included
in this contract. Indicate thermal comfort on floor plan summary graphics using colors to
represent zone temperature relative to zone set point.

1) Functionality. Graphics shall allow operator to monitor system status, to view a summary
of the most important data for each controlled zone or piece of equipment, to use point
and-click navigation between zones or equipment, and to edit set points and other
specified parameters.
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Graphic imagery — graphics shall use 3D images for all standard and custom graphics.
The only allowable exceptions will be photo images, maps, schematic drawings, and
selected floor plans.

Animation. Graphics shall be able to animate by displaying different Image lies for
changed object status.

Alarm Indication. Indicate areas or equipment in an alarm condition using color or other
visual indicator.

Format. Graphics shall be saved in an industry-standard format such as BMP, JPEG,
PNG, or GIF. Web-based system graphics shall be viewable on browsers compatible with
World Wide Web Consortium browser standards. Web graphic format shall require no
plug-in (such as HTML and JavaScript) or shall only require widely available no-cost
plug-ins (such as Active-X and Macromedia Flash).

Custom Graphics

1)
2)
3)

4)

The operator interface shall be capable of displaying custom graphics in order to convey
the status of the facility to its operators.

Graphical Navigation. The operator interface shall provide dynamic color graphics of
building areas, systems and equipment.

Graphical Data Visualization. The operator interface shall support dynamic points
including analog and binary values, dynamic text, static text, and animation files.

Custom background images. Custom background images shall be created with the use of
commonly available graphics packages such as Adobe Photoshop. The graphics
generation package shall create and modify graphics that are saved in industry standard
formats such as GIF and JPEG.

Graphics Library. Furnish a library of standard HVAC equipment such as chillers, air
handlers, terminals, fan coils, unit ventilators, rooftop units, and VAV boxes, in 3-
dimensional graphic depictions. The library shall be furnished in a file format compatible with
the graphics generation package program.

Manual Control and Override.

1)

2)

3)

4)

Point Control. Provide a method for a user to view, override, and edit if applicable, the
status of any object and property in the system. The point status shall be available by
menu, on graphics or through custom programs.

Temporary Overrides. The user shall be able to perform a temporary override wherever
an override is allowed, automatically removing the override after a specified period of
time.

Override Owners. The system shall convey to the user the owner of each override for all
priorities that an override exists.

Provide a specific icon to show timed override or operator override, when a point, unit
controller or application has been overridden manually.

Engineering Units

1)
2)

3)

Allow for selection of the desired engineering units (i.e. Inch pound or SI) in the system.
Unit selection shall be able to be customized by locality to select the desired units for
each measurement.

Engineering units on this project shall be IP.

Scheduling. A user shall be able to perform the following tasks utilizing the operator interface:
Create a new schedule, defining the default values, events and membership.

Create exceptions to a schedule for any given day.

Apply an exception that spans a single day or multiple days.

View a schedule by day, week and month.

Exception schedules and holidays shall be shown clearly on the calendar.

Modify the schedule events, members and exceptions.

Trend Logs

Trend Logs Definition.

a.

ho e o

1)

The operator interface shall allow a user with the appropriate security permissions to
define a trend log for any data in the system.
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2) The operator interface shall allow a user to define any trend log options as described in
the Application and Control Software section.

Trend Log Viewer.

1) The operator interface shall allow Trend Log data to be viewed and printed.

2) The operator interface shall allow a user to view trend log data in text-based (time —
stamp/value).

3) The operator shall be able to view the data collected by a trend log in a graphical chart in
the operator interface.

4) Trend log viewing capabilities shall include the ability to show a minimum of 5 points on
a chart.

5) Each data point trend line shall be displayed as a unique color.

6) The operator shall be able to specify the duration of historical data to view by scrolling
and zooming.

7) The system shall provide a graphical trace display of the associated time stamp and value
for any selected point along the x-axis.

Export Trend Logs.

1) The operator interface shall allow a user to export trend log data in CSV or PDF format
for use by other industry standard word processing and spreadsheet packages.

Alarm/Event Notification

a. An operator shall be notified of new alarms/events as they occur while navigating through any
part of the system via an alarm icon.

b. Alarm/Event Log. The operator shall be able to view all logged system alarms/events from
any operator interface.

1) The operator shall be able to sort and filter alarms from events. Alarms shall be sorted in
a minimum of 4 categories based on severity.

2) Alarm/event messages shall use full language, easily recognized descriptors.

3) An operator with the proper security level may acknowledge and clear alarms/events.

4) All alarms/events that have not been cleared by the operator shall be stored by the
building controller.

5) The alarm/event log shall include a comment field for each alarm/event that allows a user
to add specific comments associated with any alarm.

c. Alarm Processing.

1) The operator shall be able to configure any object in the system to generate an alarm
when transitioning in and out of a normal state.

2) The operator shall be able to configure the alarm limits, warning limits, states, and
reactions for each object in the system.

Reports and Logs.

a. The operator interface shall provide a reporting package that allows the operator to select
reports.

b. The operator interface shall provide the ability to schedule reports to run at specified intervals
of time.

c. The operator interface shall allow a user to export reports and logs from the building
controller in a format that is readily accessible by other standard software applications
including spreadsheets and word processing. Acceptable formats include:

1) CSV,HTML, XML, PDF

d. Reports and logs shall be readily printed to the system printer.

e. Provide a means to list and access the last 10 reports viewed by the user.

f. The following standard reports shall be available without requiring a user to manually

configure the report:

1) All Points in Alarm Report: Provide an on demand report showing all current alarms.

2) All Points in Override Report: Provide an on demand report showing all overrides in
effect.

3) Commissioning Report: Provide a one-time report that lists all equipment with the unit
configuration and present operation.

4) Points report: Provide a report that lists the current value of all points
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7. Custom Application Programming. Provide the tools to create, modify, and debug custom
application programming. The operator shall be able to create, edit, and download custom
programs at the same time that all other system applications are operating. The system shall be
fully operable while custom routines are edited, compiled, and downloaded.

8. Custom Graphic Editor. Provide the tools to create, modify, and debug custom graphics. The
operator shall be able to create, edit, and download custom graphics at the same time that all other
system applications are operating. The system shall be fully operable while custom graphics are
edited, compiled, and downloaded.

Associated Hardware: Provide actuators, relays, and other interface devices as required to execute the
indicated control functions.

EMCS/DDC Input Devices:

Temperature Sensors: Provide nickel resistance temperature detector (RTD) type sensors for duct, well
or room mounting as required by duty indicated. Accuracy: plus or minus 0.5°F.

Temperature Transmitters: Provide 3 or 4 wire resistance temperature detector (RTD) type transmitters
for duct, well or room mounting as required by duty indicated. Provide metal enclosure sealed against
moisture. Accuracy: plus or minus 0.25°F. Install wells to accommodate sensors. Wells must be of
sufficient size to allow insertion of an electronic probe with the sensor for calibration. Accutech Al-
1000 or approved equal.

Current Transformers: Provide current transformers (and potential transformers if required) and all
associated interface equipment for sensing kW demand.

Differential and Static Pressure Sensors (Air): Provide 0-6" w.g. adjustable in 2" w.g. span pressure
sensors with +0.5% full scale accuracy. Provide zero and span adjustments. Provide over-pressure
protection to 10 psig positive or negative.

Differential Pressure Switches (Air): Provide 0.05 to 5" w.g. differential pressure switches with
adjustable setpoint and SPDT contact rated for duty indicated. Provide over-pressure protection to 1
psig positive or negative.

Airflow Measuring Stations: Provide airflow measuring station consisting of multiple hermetically
sealed bead in glass thermistor probes capable of reading airflow with an accuracy of +2% of reading.
Ebron GTx116-p+ or engineer approved equal.

Humidity Sensors: Relative-humidity sensing element shall use non-saturating sensing elements capable
of withstanding a saturated condition without permanently affecting calibration or sustaining damage.
Sensing elements shall have an accuracy of plus or minus 5 percent of full scale within the range of 20
to 80 percent relative humidity. A 2-wire, loop-powered transmitter located at the sensing elements shall
be provided to convert the sensing elements output to a linear 4-to-20 mAdc output corresponding to the
required humidity measurement. The transmitter shall be a 2-wire, loop-powered device. The output
error shall not exceed 0.1 percent of calibrated measurement. The transmitter shall include offset and
span adjustments.

Guarantee:

All components, parts, and assemblies shall be guaranteed against defects in material and workmanship
for a period of one year after acceptance. Expressed warranties are conditionally based on the
requirement that the items covered within the guarantee are used and maintained in accordance with the
manufacturer's recommendations. Guarantee commences at time of acceptance and continues for one
year. Acceptance shall not occur until the Owner's operators are able to use the EMCS/DDC and
receive reliable information from inputs and outputs.
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The first year guarantee shall, as part of the base bid for the EMCS/DDC, include full service and
maintenance of the EMCS/DDC. This service and maintenance shall include all necessary repair,
reprogramming, calibration, cleaning, minimum (4) quarterly inspections, call back service, etc. This

first year service, maintenance and guarantee shall be included in the base bid of the EMCS/DDC.

EXECUTION

Examine areas and conditions under which EMCS/DDC work is to be installed. Do not proceed with
work until unsatisfactory conditions have been corrected in manner acceptable to installer.

Installation of EMCS/DDC:

General: Install systems and materials in accordance with manufacturer's instructions, shop drawings,
and details on drawings. Install electrical components and use electrical products complying with
requirements of applicable Division-26 sections of these specifications. Mount panels at convenient
locations and heights.

Control Wiring: The term "control wiring" is defined to include wire, conduit and miscellaneous
materials as required for mounting and connecting electric control devices. Install all control wiring in
conduit. All low voltage control wiring shall be installed in conduit.

Wiring System: Install complete control wiring system for the EMCS/DDC. Conceal wiring, except in
mechanical rooms and areas where other conduit and piping are exposed. Provide multi-conductor
instrument harness (bundle) in place of single conductors where number of conductors can be run along
common path. Fasten flexible conductors bridging cabinets and doors, neatly along hinge side, and
protect against abrasion. Tie and support conductors neatly.

Install control wiring in accordance with the National Electric Code and Division 26 requirements.
Number-code or color-code conductors, excluding those used for local individual room controls,

appropriately for future identification and servicing of control system. Tag all sensor wiring to identify
zone number and room number where sensor is located.

Label all sensors, valves, dampers, safety devices and controllers with engraved tags matching the shop
drawings.

Programming of EMCS/DDC:

The Contractor shall obtain operational schedules for the controlled equipment from the Engineer.
Submittal data relevant to operational schedules shall be forwarded from the Contractor to the Engineer.
Upon receipt of approval, the Contractor shall proceed with installation, setup, calibration and check out
of the various control and monitoring systems.

Having completed component and system installation, the Contractor shall submit a written request to
the Engineer to inspect and approve their satisfactory operation.

The EMCS/DDC shall perform all functions on the equipment as describes in Division-23 section
“HVAC Sequence of Operation and as called for in the input/output schedule on the drawings. This, in
conjunction with the drawings, defines the scope and extent of the project with regard to the required
number of panels, control point relays, and devices. Field verify voltages at point-of-interface and
provide relays as required.

Channel numbers may be reassigned by the Contractor during shop drawing submittal.
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Model numbers, horsepowers, voltages, and other information equipment where listed on the drawings
are for Contractor's convenience. Verify all information in the field as necessary for preparation of shop
drawings.

Functional Requirements of EMCS/DDC:

Provide all necessary relays, sensors, wiring and contacts to achieve proper operation.
Connect EMCS/DDC panels to remote panels where shown.

Coordinate EMCS/DDC work with pneumatic control work. Provide compatible equipment.

Adjusting and Cleaning:

Startup: ~ Startup, test, and adjust the EMCS/DDC in presence of manufacturer's authorized
representative. Demonstrate compliance with requirements. Replace damaged or malfunctioning
controls and equipment.

Cleaning: Clean factory-finished surfaces. Repair any marred or scratched surfaces with manufacturer's
touch-up paint.

Final Adjustment: After completion of installation, adjust the program, relays, interface devices, and
similar equipment provided as work of this section for optimum operation.

VED System Adjustment: The drive/controller supplier shall set all adjustments and setpoints for initial
operation. The hydronic system and all pumps and control valves shall be monitored for proper
operation. The ductwork and all fans and terminal units shall be monitored for proper operation . It
shall be recognized that final settings will be obtained by trial-and-error by necessity. Call backs to
achieve proper settings shall be included in the base bid.

Owner's Instructions:

During system startup and at such time acceptable performance of the EMCS/DDC hardware and
software has been established, the Contractor shall provide on-site operator instruction. This instruction
shall be performed during normal working hours and shall be conducted by a competent representative
of the Contractor familiar with the system's software, hardware and accessories. The Contractor shall
maintain a roster of all attendees at all training sessions.

At a time mutually agreed upon during system training as stated above, the Contractor shall give up to
40 hours (as needed) of instruction to the Owner's designated personnel on the operation of all
equipment within the EMCS/DDC and describe its intended use with respect to the programmed
functions specified.

Operator orientation of the EMCS/DDC shall include, but not be limited to, the overall operational
program, equipment functions both individually and as part of the total integrated system, commands,
advisories, and appropriate operator intervention required in responding to the EMCS/DDC operation.

Provide at least 14-day notice to Owner and Engineer of training dates.
System Verification: The manufacturer's authorized representative shall state in writing to the Engineer

that the EMCS/DDC system is operating properly, final adjustments and calibrations are complete, and
Owner training has been accomplished.

END OF SECTION 230923
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