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PURCHASING DEPARTMENT 
411 N. 8th Ave., Edinburg, TX  78541 
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MIGUEL “MIKE” FARIAS, Member 
LETICIA “LETTY” GARCIA, Member 
XAVIER SALINAS, Member 
Dr. Mario H. Salinas, Superintendent 

 
   

ADDENDUM 1 
CSP 22-68 

Memorial Middle School Heating & Air Condition (HVAC) Improvements Funded through 
the Elementary & Secondary Emergency Relief (ESSER) Funds 

March 28, 2022 
 

I.  INSTRUCTIONS: 

A. The following changes, omissions or alterations to the specification and drawings shall be made insofar as the 
specifications and drawings are inconsistent with following, this addendum shall govern.  
 
B. Acknowledge receipt of this addendum by inserting its number and date of issue in the place provided for same 
in the proposal. This addendum forms a part of the Contract Documents.  
 
C. It is imperative that this addendum be inserted INTO set of specifications.  

 
II.  SEE ADDENDUM BELOW: 
 
Item No. 1 Mechanical and Electrical Drawings  
A. Replace all mechanical and electrical sheets in their entirety.  Reference seal date of 3/23/2022 for the new scope  
  of work. 
 
Item No. 2 Opening of Proposals:  
A. Opening of proposals modified to Wednesday, April 13, 2022, 4:00 PM  
 
 
Respectfully Submitted, 

 

Amaro Tijerina 
Director of Purchasing 
 

 
__________________________________________        
(Signature of authorized officer)  Date  
 

__________________________________________ 

Company Name 

 

 
Nondiscrimination Statement 

 It is the policy of Edinburg CISD not to discriminate on the basis of gender, age, handicap, religion, race, color, or national origin in its educational programs.  
Es poliza del Distrito Escolar de Edinburg el no discriminar por razones con base en genero, edad, religion, raza,  

color origen nacional, ni discapacidad dentro de sus programas educacionales. 
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DATE 

3/23/2022 
 

  
ADDENDUM NO. 

1 
 

  

PROJECT 218007.002| Edinburg CISD - Memorial MS - HVAC Improvements 

 
The work described herein shall be added to the scope of work defined by the contract documents or it shall modify the scope of work defined by the contract 

documents as described.  This work shall become a part of the contract documents by addendum. 

 

 

DRAWINGS 

 

Item 01 Mechanical and Electrical Drawings 

 

A. Replace all mechanical and electrical sheets in their entirety. Reference seal date of 3/23/2022 

for the new scope of work 
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PROJECT TEAM LOCATION

DBR Inc.
200 S. 10th St.
Suite 901
McAllen, Texas 782501
956-683-1640
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Roberto H. Tijerina, P.E.
Rtijerina@dbrinc.com
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411 N. 8th Ave.
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ECISD Project Manager
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100% CONSTRUCTION DOCUMENTS
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ALL ROOF MOUNTED UNITS AND ATTACHMENTS

SHALL MEET WIND PRESSURE REQUIREMENTS PER

ASCE 7 AND IBC. THE ENTIRE ASSEMBLY INCLUDING

NEW CURBS AND/OR ADAPTER CURBS, SHALL BE

FASTENED TO THE BUILDING STRUCTURE TO MEET

ASCE 7 AND IBC.





WALL SENSOR/THERMOSTAT

CARBON DIOXIDE SENSOR

SET POINT

SUPPLY AIR

RETURN AIR

OUTSIDE AIR

HEATING COIL

COOLING COIL

DIRECT EXPANSION COOLING COIL

PRESSURE INDEPENDENT CHARACTERIZED

CONTROL VALVE

AIRFLOW CROSS

DIFFERENTIAL PRESSURE SWITCH

ANALOG INPUT

ANALOG OUTPUT

DIGITAL/BINARY INPUT

DIGITAL/BINARY OUTPUT

ON-OFF MOTORIZED DAMPER

MODULATING TYPE  MOTORIZED DAMPER

AIR FLOW MEASURING STATION

CONTROL VALVE MODULATING TYPE

VARIABLE FREQUENCY DRIVE

CURRENT SENSING RELAY

FREEZESTAT

HIGH STATIC LIMIT

STATIC PRESSURE TRANSMITTER

DIFFERENTIAL PRESSURE TRANSDUCER

FLOW METER

FLOW SWITCH

DISCHARGE AIR TEMPERATURE SENSOR

HEATING MODE:  When the space temperature is below the Heating Setpoint, the electric heating coil shall be staged  to

maintain the space temperature within +/- 0.5 °F of the Heating Setpoint.  To prevent short cycling, there shall be a user

definable (adj.) delay between stages, and each stage shall have a user definable (adj.) minimum runtime.  The electric

duct heater discharge temperature shall not be allowed to go above the heating coil high-limit setpoint.

The heating shall be enabled whenever:

· Outside air temperature is less than 65°F (adj.).

· AND the zone temperature is below heating setpoint.

· AND the associated air handling unit supply fan status is on.

· AND the cooling is not active.

System Setpoints - The setpoints for the system shall be set as follows:

The Heating Setpoint shall be set initially at 70 °F (adjustable).

The heating coil high-limit setpoint shall be set initially at 120 °F (adjustable).

The design airflow rates shall be set at the values given in the Mechanical Drawings.

System Alarms - The EMCS shall generate an alarm as follows:

If the space temperature is 2 °F (adj.) above or below the heating setpoint depending upon active mode.

System Off - When the system is off:

The outside air/economizer damper shall be closed.

The return air damper shall be open.

The supply air fan shall be off.

The compressors shall be disabled.

The hot gas reheat valve shall be closed.

The electric heater shall be disabled.

The control loops shall be disabled.

System Startup - System start-up shall be initiated:

By an operator entered manual command at the EMCS.

Automatically by the EMCS based on Pre-Start Mode or Night-Setback Mode.

Pre-Start Mode:

The system shall be enabled automatically by the EMCS based on the Optimal Start/Stop algorithm.  Once

enabled, the system shall operate per the system Operation section, as detailed below.  Operation of the

system during Pre-Start Mode shall not include ventilation air.  Economizer mode shall be permitted to

operate per the System Operation section as detailed below.

Night Setback Mode:

The system shall be enabled automatically by the EMCS when the space temperature drifts outside the

active Unoccupied Cooling or Heating Setpoint. Once enabled, the system shall operate per the System

Operation section as detailed below. Operation of the system during Night-Setback Mode shall not include

ventilation air. Economizer mode shall be permitted to operate per the System Operation section as detailed

below.

System Operation - When system start-up has been initiated:

The variable speed supply air fan shall start.  Following a conformation of fan start status, the supply fan

speed shall be modulated to the minimum speed reference value.  The speed of the fan shall not be

adjusted by more than 20 Hz in any one-minute period.  The unit shall be controlled by one of the following

modes:

COOLING MODE:  When the space temperature is above the Cooling Setpoint, the refrigerant compression

shall be staged to maintain the active DX coil discharge air temperature setpoint. The supply fan VFD  shall

modulate from its minimum setting to its maximum setting as required to maintain the active space Cooling

Setpoint.

ECONOMIZER MODE:  When the outside air enthalpy is less than 28.0 btu/lb, the outside air dry bulb

temperature is less than 75°F, and there is a call for cooling, the outside air/economizer and return air

dampers shall be modulated such that the unit provides 100% outside air for space cooling, and the

refrigerant compression shall be staged to maintain the active DX coil discharge air temperature setpoint,

and the supply fan VFD  shall  modulate from its minimum setting to its maximum setting as required to

maintain the active space Cooling Setpoint.  The barometric relief damper integral to the unit shall prevent

building over-pressurization.  If the outside air enthalpy exceeds 28.0 btu/lb or the outside air temperature

exceeds 75°F, or if there is no longer a call for cooling, Economizer Mode shall be disabled.

HEATING MODE:  When the space temperature is below the Heating Setpoint, the electric heater shall

modulate to maintain the active electric heating discharge air temperature setpoint. The supply fan VFD

shall modulate from its minimum setting to its maximum setting as required to maintain the active space

Heating Setpoint.

DE-HUMIDIFICATION MODE:  When the space humidity is above the space humidity high-limit setpoint,

the refrigerant compression shall be staged to maintain the active de-humidification DX coil discharge air

temperature setpoint, the supply fan VFD shall modulate to its minimum setting, and the hot gas reheat

valve shall modulate to maintain the reheat setpoint as required. The unit shall exit de-humidification mode

when the space humidity setpoint has been satisfied for at least 10 minutes (adj).

DEMAND CONTROL VENTILATION - During occupied hours, the outside air flow rate shall modulate from

its scheduled maximum flow rate to its scheduled minimum flow rate. If the space CO2 level is at least 100

ppm (adj) less than its active high limit setpoint for a time period of 10 minutes (adj), the outside

air/economizer damper and return air damper shall be modulated to maintain the minimum scheduled

outside air flow rate. If the space CO2 level rises to within 50 ppm (adj) of its active high limit, the outside

air/economizer damper and return air damper shall be modulated to maintain the scheduled maximum

outside air flow rate.

Outside Air/Economizer Damper / Return Air Damper Integration with Supply Fan VFD:  Dynamic control of

the outside air/economizer damper and return air damper positions shall be provided through the full range

of the supply fan VFD modulation. The outside air/economizer and return air motorized dampers shall

modulate to maintain the active outside air flow rate setpoint. Damper positions shall not be adjusted by

more than 20% (adj) in any one-minute time period.

System Setpoints - The setpoints for the system shall be determined as follows:

The maximum speed reference value shall be the VFD speed required to obtain the design supply airflow

value from the unit schedule on the Mechanical Drawings.

The minimum speed reference value shall be VFD speed required to obtain 50% of the design supply

airflow value from the unit schedule on the mechanical drawings but not less than the active outside air flow

rate setpoint.

The Occupied Heating Setpoint shall be set initially at 70 °F (adjustable).

The Occupied Cooling Setpoint shall be set initially at 74 °F (adjustable).

The Unoccupied Heating Setpoint shall be set initially at 55 °F (adjustable).

The Unoccupied Cooling Setpoint shall be set initially at 85 °F (adjustable).

The DX coil discharge air temperature setpoint shall be set initially at 53 °F (adjustable).

The de-humidification DX coil discharge air temperature setpoint shall be set initially at 50 °F (adjustable).

The electric heating discharge air temperature setpoint shall be set initially at 85 °F (adjustable).

The space humidity high-limit setpoint shall be set initially at 60% RH (adjustable).

The reheat setpoint shall be set initially at 75 °F (adjustable).

The minimum outside air flowrate setpoint shall be set at the scheduled minimum flowrate from the unit

schedules on the mechanical drawings.

The maximum outside air flowrate setpoint shall be set at the scheduled maximum flowrate from the unit

schedule on the mechanical drawings.

The space carbon dioxide high-limit setpoint be set to 1000 ppm (adj).

The air filter pressure differential high-limit shall be set at 1.0 in.wc. (adj).

System Shutdown - System shutdown shall be initiated:

By operator entered manual command at the EMCS.

Automatically by the EMCS based on Night-Setback or Time of Day schedule.

Automatically by supply fan current sensor status failure.

System Alarms - The EMCS shall generate an alarm if:

If the space temperature is outside the active low or high limits by more than 2°F for 5 minutes (adj).

If the supply air temperature drops below the DX coil discharge air temperature low-limit of 45 °F for 5

minutes (adj).

If the supply air temperature rises above the electric heating discharge air temperature high-limit of 100 °F

for 5 minutes (adj).

If the space humidity level exceeds its high-limit for more than 20 minutes (adj).

If the space carbon dioxide level exceeds its high-limit for more than 20 minutes (adj) or the space carbon

dioxide level exceeds the high-limit by 10% or more.

If the filter differential pressure exceeds the trip point.

If the current sensor relay indicates a supply fan failure status.

All alarms shall be inhibited when the supply fan is not operating except the space temperature alarms. The

alarms, except the fan failure and the space temperature alarms, shall remain inhibited following startup of

the unit for 2 minutes.

Notes:

The equipment manufacturer's unit controller shall include controls to perform all equipment functions.  The

EMCS Contractor shall integrate with the unit controller via BACnet for detailed setpoint adjustments, unit

monitoring, alarm inputs, and equipment scheduling.

(Typical of AHU-21 and AHU-22

System Off - When the system is off:

The outside air damper shall be closed.

The return air damper shall be open.

The supply air fan shall be off.

The DX cooling coil shall be disabled.

The electric heating coil shall be disabled.

The control loops shall be disabled.

PRE-START MODE:

The system shall be enabled by an operator entered manual command at the EMCS or automatically by the EMCS based on the Optimal

Start/Stop algorithm.  Once enabled, the system shall operate per the System Operation section, as detailed below.

NIGHT-SETBACK MODE:

The system shall be enabled automatically by the EMCS when space temperature has exceeded Unoccupied Cooling or Heating

Setpoint.  Once enabled, the system shall operate per the System Operation section, as detailed below.

System Operation - When system start-up has been initiated:

The outside air damper shall open and the supply air fan shall start.  Following a confirmation of fan start status, the unit shall be

controlled by one of the following four modes:

COOLING MODE:  When the space temperature is above the Cooling Setpoint, the supply fan shall be energized and the DX cooling

coil shall be staged to maintain the space temperature within +/- 0.5 °F of the Cooling Setpoint.

HEATING MODE:  When the space temperature is below the Heating Setpoint, the supply fan shall be energized and the electric heating

coil shall be staged to maintain the space temperature within +/- 0.5 °F of the Heating Setpoint.

DE-HUMIDIFICATION MODE:  When the space humidity is above the space humidity high-limit setpoint, the supply fan shall be

energized and the DX cooling coil shall be staged to maximum cooling.  During this time, the electric heating coil shall be staged to

maintain the discharge air temperature within +/- 0.5 °F of the reheat setpoint.

System Setpoints - The setpoints for the system shall be determined as follows:

The Occupied Heating Setpoint shall be set initially at 70 °F (adjustable).

The Occupied Cooling Setpoint shall be set initially at 74 °F (adjustable).

The Unoccupied Heating Setpoint shall be set initially at 55 °F (adjustable).

The Unoccupied Cooling Setpoint shall be set initially at 85 °F (adjustable).

The space humidity high-limit setpoint shall be set initially at 60% RH (adjustable).

The reheat setpoint shall be set initially at 72 °F (adjustable).

The outside air flowrate setpoint shall be set at the scheduled flowrate.

System Shutdown - System shutdown shall be initiated:

By operator entered manual command at the EMCS.

Automatically by the EMCS based on Night-Setback or Time of Day schedule.

System Alarms - The EMCS shall generate an alarm if:

If the supply air temperature is outside the established low and high limits, which shall be set at +/- 5 °F around the current setpoint.

If the filter differential pressure exceeds the trip point initially set at 1.0 inch w.c. (adj)

All alarms shall be inhibited when the supply fan is not operating except the space temperature alarms. The alarms, except the fan

failure and the space temperature alarms, shall remain inhibited following startup of the unit for 2 minutes.
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System off - When the system is off:

The outside air damper shall be closed.

The return air damper shall be open.

The unit supply fan shall be off.

The cooling coil valve shall be closed.

All control loops shall be disabled.

System Start-up - System start-up shall be initiated:

By an operator entered manual command at the EMCS.

Automatically by the EMCS based on Pre-Start Mode or Night-Setback Mode.

PRE-START MODE:

The system shall be enabled by an operator entered manual command at the EMCS or automatically by the EMCS based on the

Optimal Start/Stop algorithm.  Once enabled, the system shall operate per the System Operation section, as detailed below.

Operation of the system during Pre-Start Mode shall not include ventilation air.

NIGHT-SETBACK MODE:

The system shall be enabled automatically by the EMCS based on the cooling demand of 5 (adjustable) or more associated

terminal units whose space temperature has exceeded the terminal units Unoccupied Cooling Setpoint.  Once enabled, the

system shall operate per the System Operation section, as detailed below.  Operation of the system during Night-Setback Mode

shall not include ventilation air.

OCCUPIED MODE:

The system shall be enabled automatically by the EMCS based on the actual space occupancy.  When the Time of Day schedule

(TOD) is active, the system shall operate per the System Operation section, as detailed below, and the Demand Control

Ventilation sequence shall be active.

Demand Control Ventilation - The outside air intake damper shall be modulated to maintain the scheduled minimum outside air

flowrate setpoint.  If the space carbon dioxide concentration for any zone served by the associated AHU is above the defined

high-limit, then the OSA damper shall be modulated to maintain the scheduled maximum outside air flowrate setpoint.  If the OSA

damper is above 95% open and the maximum outside air flowrate setpoint cannot be met, then modulate the return air damper

closed until the flowrate is achieved.  Do not modulate the return air damper to less than 60% open. Once the space carbon

dioxide concentration for all associated zones has been below the defined high limit for 5 minutes (adj.), the OSA damper shall be

modulated to maintain the scheduled minimum outside air flowrate setpoint.

System Operation - When system start-up has been initiated:

The variable speed supply fans shall start at its minimum speed. Following a confirmation of fan start status, the supply fans

speed shall be modulated in parallel to maintain the supply air static pressure at setpoint.  The speed of the fans shall not be

adjusted by more than 20% in any one-minute period. The static pressure setpoint shall be reset via the control algorithm below to

optimize the energy usage.

Supply Air Static Pressure Reset - The static pressure setpoint shall be reset up in defined increments at defined intervals until

the primary air damper position to all of the associated terminal units have been below the defined value for more than the defined

interval.  The static pressure setpoint shall be reset down in defined increments at defined intervals until the primary air damper

position to at least one (critical zone) of the associated terminal units has been above the defined value for more than the defined

interval.  The setpoints are detailed in the System Setpoint section below.

Temperature Control - The chilled water coil control valve shall be modulated to maintain the active supply air temperature

setpoint. The supply air temperature setpoint shall be reset via the control algorithm below to optimize the energy usage.

Supply Air Temperature Reset - The supply air temperature setpoint shall be reset based on the actual return air temperature,

according to the defined reset schedule detailed in the System Setpoint section below.  If the Demand Control Ventilation

sequence is in maximum flow mode, then the supply air temperature reset shall be disabled and the setpoint shall be set to the

initial value.

Humidity Control - A return air, duct mounted, humidity sensor shall monitor and control the space relative humidity to 50% (ADJ.).

When return air relative humidity is above setpoint by 5% (not to exceed 60%), the chilled water valve shall open to provide 50°F

cooling coil discharge temperature and signal the terminal units to go into humidity control. When relative humidity attains set

point, the system will return to normal operation.

System Setpoints - The setpoints for the system shall be determined as follows:

The maximum speed reference value shall be the VFD speed required to obtain the design supply airflow value from the unit

schedule on the Mechanical Drawings.

The minimum speed reference value shall be VFD speed required to obtain 50% of the design supply airflow value from the

unit schedule on the mechanical drawings but not less than the active outside air flow rate setpoint.

The supply air static pressure setpoint shall be set initially at 1.25 inches w.c. (adj) and shall have reset limits of 0.20 to 2.00

inches w.c. (adj)

The time interval for static pressure reset shall be set at 10 minutes (adj).

The static pressure reset increment shall be set at 0.05 inches w.c. (adj)

The terminal unit primary damper position setpoint shall be 90% open. (adj)

The time interval for terminal unit primary damper position shall be set at 15 minutes. (adj)

The supply air temperature setpoint shall be set initially at 54 °F. (adj)

The supply air temperature setpoint shall be reset to 54 °F (adj) when the return air temperature is at 78 °F. (adj)

The supply air temperature setpoint shall be reset to 58 °F (adj) when the return air temperature is at 72 °F. (adj)

The minimum outside air flowrate setpoint shall be set at the scheduled minimum flowrate from the unit schedule on the

mechanical drawings.

The maximum outside air flowrate setpoint shall be set at the scheduled maximum flowrate from the unit schedule on the

mechanical drawings.

The space carbon dioxide high-limit setpoint shall be set at 1000 ppm (adj).

The supply duct static pressure high-limit setpoint shall be set at 2.0 in. wc. (adj).

The air filter pressure differential high-limit setpoint shall be set at 1.0 in. wc. (adj).

The freeze-stat low-limit trip setpoint shall be set at 37°F(adj).

System Shutdown - System shutdown shall be initiated:

By operator entered manual command at the EMCS.

Automatically by the EMCS based on Night-Setback or Time of Day schedule.

Automatically by the high-static pressure shut down.

Automatically by the unit freeze-stat shut down.

Automatically by a supply fan current sensor status failure.

System Alarms - The EMCS shall generate an alarm if:

If the supply air temperature is outside the limits, which shall be set at +/- 5 °F around setpoint.

If any associated space carbon dioxide level exceeds its high-limit for more than 20 minutes (adj) or exceeds the high-limit by

10% or more.

If the supply duct static pressure exceeds the high-limit setpoint.

If the unit freeze-stat trips.

If the filter differential pressure exceeds the trip point.

If the current sensor relay indicates a supply fan failure status.

All alarms shall be inhibited when the supply fan is not operating.

System Off - When the system is off:

The outside air damper shall be closed.

The return air damper shall be open.

The supply air fan shall be off.

The chilled water coil valve shall be closed.

The control loops shall be disabled.

System Start-up - System start-up shall be initiated:

By an operator entered manual command at the EMCS.

Automatically by the EMCS based on Pre-Start Mode or Night-Setback Mode.

Pre-Start Mode:

The system shall be enabled by an operator entered manual command at the EMCS or automatically by the EMCS based

on the Optimal Start/Stop algorithm. Once enabled, the system shall operate per the System Operation section as

detailed below. Operation of the system during Pre-Start Mode shall not include ventilation air.

Night-Setback Mode:

The system shall be enabled automatically by the EMCS when the space temperature drifts outside the active

Unoccupied Cooling or Heating Setpoint. Once enabled, the system shall operate per the System Operation section as

detailed below. Operation of the system during Night-Setback Mode shall not include ventilation air. Economizer mode

shall be permitted to operate per the System Operation section as detailed below.

System Operation - When system start-up has been initiated:

The variable speed supply air fan shall start.  Following a confirmation of fan start status, the supply fan shall initially be

indexed to its minimum speed reference value.  The speed of the fan shall not be adjusted by more than 20 Hz in any

one-minute period.

OUTSIDE AIR CFM AND DAMPER CONTROL: When the system is commanded to start, the EMCS shall index the

outside air damper to the scheduled maximum outside airflow rate as measured by the outside airflow measuring station.

OUTSIDE AIR DAMPER / RETURN AIR DAMPER INTEGRATION WITH SUPPLY FAN VFD: The EMCS shall provide

dynamic control of the outside air damper and return air damper positions through the full range of the supply fan VFD

modulation. The outside air and return air motorized dampers shall modulate in sequence to maintain the active outside

air flow rate setpoint. The outside air damper shall first modulate open. If the outside air damper has reached the 100%

open position and still cannot achieve the active outside air flow rate setpoint, then the return air damper shall begin to

modulate closed. The return air damper position shall have a low limit of 50% (adj) during normal system operation.

Damper positions shall not be adjusted by more than 20% (adj) in any one-minute time period.

DEMAND CONTROL VENTILATION: During occupied building hours, the EMCS shall allow the outside air damper to

modulate from its scheduled maximum flow rate to its scheduled minimum flow rate. If the space CO2 level is at least 100

ppm (adj) less than its active high limit setpoint for a time period of 10 minutes (adj), the EMCS shall index the outside air

damper to maintain its minimum scheduled outside air flow rate. If the space CO2 level rises to within 50 ppm (adj) of its

active high limit, the EMCS shall index the outside air damper to maintain its scheduled maximum outside air flow rate.

COOLING MODE: The EMCS shall modulate the chilled water control valve as required to maintain the active coil

discharge air temperature setpoint. The EMCS shall modulate the supply fan VFD from its minimum setting to its

maximum setting as required to maintain the active space temperature setpoint.

HEATING MODE: When the supply fan is operating at its minimum setting, the duct mounted electric heater shall to

maintain the active space temperature setpoint. If the space temperature drops below its active setpoint and the unit

discharge air temperature is at its active setpoint, then the EMCS shall modulate the supply fan VFD from its minimum

setting to its maximum setting as required to maintain the active space temperature setpoint and the duct mounted

electric heater shall stage to maintain the re-heat  coil discharge air temperature setpoint.

DEHUMIDIFICATION MODE: - If space RH exceeds 60% (adj) under any mode of operation, AHU shall enter

dehumidification mode. In this mode, airflow shall be 50% cooling flow (minimum airflow shall not be less than VFD

minimum or minimum outside air scheduled. Cooling coil shall provide 50°F discharge air, and electric heater shall stage

to maintain space temperature. System shall return to normal operation after RH levels drop to 55%.

System Setpoints - The setpoints for the system shall be determined as follows:

The maximum speed reference value shall be the VFD speed required to obtain the design supply airflow value from the

unit schedule on the Mechanical Drawings.

The minimum speed reference value shall be VFD speed required to obtain 50% of the design supply airflow value from

the unit schedule on the mechanical drawings but not less than the active outside air flow rate setpoint.

The occupied heating space temperature setpoint shall be set at 70°F (adj) with a low-limit alarm of 66°F (adj).

The occupied cooling space temperature setpoint shall be set at 74°F (adj) with a high-limit alarm of 79°F (adj).

The unoccupied heating space temperature setpoint shall be set at 55°F (adj) with a low-limit alarm of 51°F (adj).

The unoccupied cooling space temperature setpoint shall be set at 85°F (adj) with a high-limit alarm of 89°F (adj).

The chilled water coil discharge air temperature setpoint shall be set at 53°F (adj) with a low-limit alarm of 48°F (adj).

The re-heat coil discharge air temperature setpoint shall be set at 85°F (adj) with a high-limit alarm of 100°F (adj).

The minimum outside air flowrate setpoint shall be set at the scheduled minimum flowrate from the unit schedule on the

mechanical drawings.

The maximum outside air flowrate setpoint shall be set at the scheduled maximum flowrate from the unit schedule on the

mechanical drawings.

The space carbon dioxide high-limit setpoint shall be set at 1000 ppm (adj).

The supply duct static pressure high-limit setpoint shall be set at 2.0 in. wc. (adj).

The air filter pressure differential high-limit setpoint shall be set at 1.0 in. wc. (adj).

The freeze-stat low-limit trip setpoint shall be set at 37°F(adj).

System Shutdown - System shutdown shall be initiated:

By operator entered manual command at the EMCS.

Automatically by the EMCS based on Night-Setback or Time of Day schedule.

Automatically by the high-static pressure shut down.

Automatically by the unit freeze-stat shut down.

Automatically by a supply fan current sensor status failure.

System Alarms - The EMCS shall generate an alarm condition for each of the following:

If the space temperature is outside the active low or high-limit for 5 minutes (adj).

If the supply air temperature drops below the chilled water coil discharge air temperature low-limit for 5 minutes (adj).

If the supply air temperature rises above the heating coil discharge air temperature high-limit for 5 minutes (adj).

If the space carbon dioxide level exceeds its high-limit for more than 20 minutes (adj) or the space carbon dioxide level

exceeds the high-limit by 10% or more.

If the supply duct static pressure exceeds the high-limit setpoint.

If the filter differential pressure exceeds the trip point.

If the unit freeze-stat trips.

If the current sensor relay indicates a supply fan failure status.

All alarms shall be inhibited when the supply fan is not operating except the space temperature alarms. The alarms,

except the fan failure and the space temperature alarms, shall remain inhibited following startup of the unit for 2 minutes.

System Off - When the system is off:

The primary air damper shall be closed.

The heating coil  shall be disabled.

The control loops shall be disabled.

System Startup - Startup shall be initiated automatically by the EMCS:

In Unoccupied when the corresponding AHU is in UNOCCUPIED MODE.

In Occupied when the corresponding AHU is in PRE-START MODE.

In Unoccupied when the corresponding AHU is in NIGHT-SETBACK MODE.

In Occupied when the corresponding AHU is in OCCUPIED MODE.

In Standby when the corresponding AHU is in OCCUPIED MODE and the zone-mounted

Occupancy Sensor times out.

System Operation - When system start-up has been initiated, the following sequences

shall be implemented:

The primary air damper shall be modulated between the cooling minimum and maximum flow

values to maintain the space temperature within +/- 0.5 °F of the active Cooling Setpoint.

When the space temperature falls below the deadband, the primary air damper shall modulate

to maintain the heating minimum flow value and the SCR electric heat shall be modulated to

maintain the space temperature within +/- 0.5 °F of the active Heating Setpoint.

If the space temperature drops below the active Heating Setpoint and the discharge air

temperature is at its active setpoint, the primary air damper shall be modulated between the

heating minimum and maximum heating flow values to maintain the space temperature within

+/- 0.5°F of the active Heating Setpoint and the SCR electric heat shall be modulated to

maintain the discharge air temperature setpoint.  The SCR electric heat controller shall be set

to maintain a maximum discharge air temperature of 85 °F (adjustable).  When relative

humidity, as determined by either space or AHU return air relative humidity sensor is above

setpoint by 5% (not to exceed 60%) in any conditioning mode, terminal unit damper shall

modulate to 50% of scheduled cooling CFM and electric heater shall modulate to maintain

programmed or override temperature. Unit shall operate in this mode until return air relative

humidity attains setpoint.

System Setpoints - The setpoints for the system shall be set as follows:

The Occupied Heating Setpoint shall be set initially at 70 °F (adjustable).

The Occupied Cooling Setpoint shall be set initially at 74 °F (adjustable).

The Unoccupied Heating Setpoint shall be set initially at 55 °F (adjustable).

The Unoccupied Cooling Setpoint shall be set initially at 85 °F (adjustable).

The Standby Heating Setpoint shall be set initially at 68 °F (adjustable).

The Standby Cooling Setpoint shall be set initially at 77 °F (adjustable).

The maximum heating mode discharge air temperature shall be set at 85 °F (adjustable).

The minimum and maximum primary air flowrates shall set at the values given in the

Mechanical Drawings.

System Alarms - The EMCS shall generate an alarm as follows:

If the space temperature during the Occupied Mode is 5 °F above the cooling setpoint or 5 °F

below the heating setpoint respectively.

SYSTEM OFF - When the system is off:

Chiller room exhaust fan shall be off and the associated shutoff damper shall be closed.

SYSTEM START-UP - System start-up shall be initiated:

By an operator command at the chiller room emergency switch.

Automatically by an alarm event triggered from the refrigerant leak detection panel.

SYSTEM OPERATION - The following sequences shall be implemented:

The chiller room exhaust fan shall utilize a two-position motorized damper interlocked with the refrigerant leak detection control panel

and chiller room emergency switch. The exhaust fan shall be integrated with the EMCS to monitor fan status only. The exhaust fan

shall be interlocked with the refrigerant leak detection control panel and chiller room emergency switch such that the exhaust fan is

energized when an alarm event is signaled from panel or an operator command is entered at the emergency switch. The exhaust fan

shall be normally off. The exhaust fan is to provide emergency ventilation to the chiller room in the event of an emergency refrigerant

leak. In any event where the chiller room exhaust fan in energized, the normally closed motorized dampers at the chiller room

exterior wall louvers shall be opened, when the fan is de-energized the exterior wall louvers shall return to the closed position.

SYSTEM SETPOINTS - The setpoints for the system shall be set as follows:

The design airflow rates shall be set at the values given in the Mechanical Drawings.
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System Off - When the system is off:

The chillers shall be off.

The pumps shall be off.

The fans shall be off.

The tower bypass valves shall be closed.

The chiller isolation valves shall be closed.

The control loops shall be disabled.

System Startup - System startup shall be initiated:

Automatically by the EMCS, when the chiller plant is enabled.

System Operation - When system start-up has been initiated:

When the condenser water system is activated, the EMCS shall open the condenser isolation valve on the lead

chiller.  When the valve end switches have been proven open, the EMCS shall send an enable signal to the lead

pump.  A current switch shall prove the pump status at the EMCS, which shall generate an alarm, if the switch is

not made within 45 seconds (adjustable).  There shall also be a 10 second (adjustable) de-bounce time to prevent

nuisance alarms from a bouncing switch.  If the pump run status is not proven, the EMCS shall discontinue the

enable signal to the pump and rotate pumps.  The EMCS shall then energize a lag pump to run in the same

manner as described above.  That pump shall become the lead pump.

When the lead pump status is proven, the EMCS shall enable the lead chiller. A flow switch in the condenser water

piping shall complete the circuit to the chiller factory installed controller proving that flow has been established.  If

the chiller alarm input closes (indicating that the chiller has alarm), the EMCS shall generate an alarm, discontinue

the enable signal to the lead chiller and open the condenser isolation valve on the lag chiller.  When the valve end

switch has been proven open, the EMCS shall close the condenser isolation valve on the failed chiller and it shall

be removed from service.  The lag chiller shall become the lead chiller.  When more than one chiller is operating,

the corresponding number of condenser pumps and cooling towers shall be enabled. The speed reference of the

condenser water pumps shall be determined by TAB and set by the EMCS, refer to pump schedule for GPM

values.

Two towers shall enable during plant operation except as follows:

1. A failure of either tower

2. A low load condition in which both towers provide a condenser water supply below 50 °F (see tower

sequence below).

Both towers shall operate in parallel to maintain a condenser water supply temperature equal to the lesser

of 85 °F or 5 °F above ambient wet bulb temperature. If both towers in operation provide a condenser

water supply that reaches 50 °F (or recommended by chiller manufacturer),  the lag tower shall be

disabled. Single tower operation shall continue to maintain 50 °F. If the lead tower becomes disabled and

CWC falls below 50 °F, condenser water bypass valve shall modulate open to maintain 50 °F.  As

condenser water temperature increases, sequence shall be reversed until both towers are again

operational.

Condenser water pumps shall be operated to have speed controlled based upon Testing, Adjusting, and

Balancing. When a single chiller and condenser water pump are operating, the lead pump shall provide

660 GPM. When both chillers and condenser water pumps are operating, two condenser water pumps

shall operate together to provide 1320 GPM.

The EMCS shall calculate the outside air enthalpy, wet bulb temperature, and dew point temperature.

These values shall be displayed on all air and water systems graphics.

System Alarms - The EMCS shall generate an alarm as follows:

Bypass Valve failure: Commanded open but the status is off.

Fan Failure: Commanded on but the status is off.

Vibration Cutout Switch: When tower vibration cutout switch signals a tower fan shutdown.

High Condenser Water Supply (Basin) Temp: If greater than 88 °F (adjustable).

Low Condenser Water Supply (Basin) Temp: If less than 37 °F (adjustable).

High Condenser Water Return Temp: If greater than 100 °F (adjustable).

System Off - When the system is off:

The chillers shall be off.

The pumps shall be off.

The bypass valve shall be closed.

The chiller isolation valves shall be closed.

The control loops shall be disabled.

System Startup - System startup shall be initiated:

Manually by an Operator command on the chiller graphic at the EMCS.

Automatically by the EMCS, when a call for cooling has been received.

System Operation - When system start-up has been initiated:

The outside air temperature must be above the outside air lockout setpoint, before the chiller can be activated.

The number of cooling requests required and the length of time the requests must be received before activating

the chiller plant shall be adjustable.  The chillers and pumps shall be lead/lag and rotated weekly at a time and on

a day of the week when the chiller plant is not in operation.  Rotation shall be based on accumulated runtime for

each type of equipment.

When the chiller plant is activated, the EMCS shall open the evaporator barrel isolation valve on the lead chiller.

When the valve end switch has been proven open, the EMCS shall enable the lead pump.  A current switch shall

prove the pump status at the EMCS, which shall generate an alarm, if the switch is not made within 45 seconds

(adjustable).  There shall also be a 10 second (adjustable) de-bounce time to prevent nuisance alarms from a

bouncing switch.  If the pump run status is not proven, the EMCS shall discontinue the enable signal to the pump

and rotate pumps.  The EMCS shall then energize a lag pump to run in the same manner as described above.

The lag pump shall become the lead pump.

When the lead pump status is proven, the EMCS shall enable the lead chiller. A flow switch in the chilled water

piping shall complete the circuit to the chiller factory installed controller proving that evaporator flow has been

established.  If the chiller alarm input closes (indicating that the chiller has alarm), the EMCS shall generate an

alarm, discontinue the enable signal to the lead chiller and open the evaporator barrel isolation valve on the lag

chiller.  When the valve end switch has been proven open, the EMCS shall close the evaporator barrel isolation

valve on the failed chiller and it shall be removed from service.  The lag chiller shall become the lead chiller.  The

chiller shall run to maintain the supply water setpoint.

The EMCS shall monitor the “Chiller Output” point from each chiller.  If the point is not available, the EMCS shall

monitor the kW of the chiller and calculate the Chiller Output by the equation, ((instantaneous kW / full load kW) *

(nominal capacity)).  The combined total Chiller Output of all operating chillers shall be the Plant Output.  The

combined total Nominal Capacity of all operating chillers shall be the Total Capacity.  The EMCS shall monitor

temperature inputs from sensors mounted in the common supply and return piping and flow meters mounted in

the chiller supply piping, and calculate the building load in Tons.

If the value of ((Plant Output / Total Capacity) * 100) is greater than the stage-up setpoint for 10 minutes

(adjustable) or the CHW supply temperature rises greater than 4 °F (adjustable) above setpoint, a lag chiller shall

be enabled into operation.  If the value of ((Plant Output / Total Capacity) * 100) is less than the stage-down

setpoint for 10 minutes (adjustable), a lag chiller shall be disabled.

A differential pressure sensor monitoring the pressure between the building CHWS and CHWR piping shall be

used to modulate the speed of the CHW pumps.  A PID control loop shall modulate the speed of the CHW pumps

from their minimum speed to their maximum speed as the differential pressure deviates from setpoint.  If the

differential pressure is 2 psi below setpoint and the active pumps output are above the pump stage-up setpoint

for 15 minutes (adjustable), a lag pump shall be enabled.  When more than one pump is operating and the active

pumps output are below the pump stage-down setpoint for 15 minutes (adjustable), the lag pump shall be

de-energized.  All active pumps shall be modulated with the same ramp signal.

While only one chiller is in operation, the corresponding flow meter shall be used to maintain the chiller minimum

flow rate by modulating the bypass valve open.  The chilled water flow rate shall not change by more than 10%

per minute.

The EMCS shall monitor the position of all of the chilled water valves at the units that the plant serves and the

differential pressure setpoint shall be reset based on achieving a target valve position of 90%.  There shall be a

dead band of 5% to prevent hunting of the reset program.  The differential pressure setpoint shall not change by

more than 1 psi per 5 minute (adj.) interval.  The target valve position, the reset time, the deadband, and the rate

of change values shall be adjustable.

When a chiller is to be disabled, the EMCS shall discontinue the command for the chiller to run.  The EMCS shall

continue to hold open the chiller isolation valve until the chiller status has indicated that it is off.  Then the EMCS

shall close the valve.

When the outdoor air temperature drops below the freeze protection setpoint, the EMCS shall open the chilled

water valves to 50% open (adj.) for flow through the AHU coils, the lead chiller isolation valve shall be opened

and the lead chilled water pump shall be activated to run at its minimum referenced speed value until ambient

temperature rises above setpoint.

The EMCS shall monitor the outside air temperature and humidity.  The EMCS shall calculate the outside air

enthalpy, wet bulb temperature, and dew point temperature.  These values shall be displayed on all air and water

systems graphics.

System Setpoints - The setpoints for the system shall be set as follows:

The outside air temperature lockout setpoint shall be 50 °F (adjustable).

The chiller leaving water temperature setpoint shall be 42 °F (adjustable).

The chiller stage-up setpoint shall be 90% (adjustable).

The chiller stage-down setpoint shall be 50% (adjustable).

The chiller minimum flow setpoint shall be established by chiller manufacturer (adjustable).

The chilled water system differential pressure shall be initially set at 12 psi (adjustable) and shall have reset limits

of 8 psi to 16 psi (adjustable).

The pump stage-up setpoint shall be 95% (adjustable).

The pump stage-down setpoint shall be 50% (adjustable).

The outdoor air temperature freeze protection setpoint shall be 38 °F (adjustable).
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