
C H

MM

SA

RA

DDC

##

SA-T

TO: DDC-##

VFD

S
F

-S

S
F

-V
F

D
-F

A
U

L
T

S
F

-S
S

C
H

W
-C

V
-C

H
H

W
-C

V
-C

DDC

##

S
F

-V
F

D
-S

P
D

OA

N
O

MOD#
RA-D-C

CLG-DA-T

DDC

##
MA-T

MA-RH

FZ-STAT

TO: DDC-##

TO: DDC-##
TO: DDC-##

ROOM
SENSOR

H-STAT

T-STAT

T-SP-ADJ

OCC
SENSOR

NC

MOD#

OA-D-C

NOTE:
ALL DDC CONTROLS BY CONTROLS CONTRACTOR

MA

TO: SBC

CO2-STAT

R
A

-R
H

#
#

OA-AFMS

##

R
A

-T

#
#

T
O

: 
D

D
C

-#
#

T
O

: 
D

D
C

-#
#

CORE AREA AIR HANDLING UNITS SEQUENCE OF OPERATION:

GENERAL:  UNITS ARE SINGLE ZONE VARIABLE AIR VOLUME AHU WITH A MIXING BOX, CHILLED WATER COOLING COIL, HOT WATER REHEAT COIL, AND DIRECT DRIVE FAN MOTOR WITH A VFD. 

SENSORS: SENSORS SHALL BE PROVIDED AS REQUIRED BY THIS SEQUENCE OF OPERATION, THE CONTROL DIAGRAM, AND THE ASSOCIATED POINTS LIST.  

SYSTEM START-UP:
UPON ENERGIZING THE UNIT, THE AHU DDC SHALL COMMAND OPEN THE OUTDOOR AIR DAMPER AND OPEN THE RETURN AIR DAMPER AND, UPON PROOF OF DAMPER POSITIONS, COMMUNICATE THE FAN 
MOTOR TO RUN.  

DEFAULT MODE FOR UNIT STARTUP IS OCCUPIED, COOLING MODE.  

SYSTEM SHUT-DOWN:  THE SHUT DOWN SEQUENCE WHEN THE SYSTEM IS SHUT DOWN BY A SAFETY ALARM OR STOP COMMAND SHALL INCLUDE:
• THE SUPPLY FAN SHALL BE POWERED OFF.
• THE OUTSIDE AIR DAMPERS SHALL CLOSE.
• RETURN AIR DAMPERS SHALL OPEN.
• THE COOLING COIL SHALL BE MODULATED INTO THE CLOSED POSITION.
• THE HEATING COIL SHALL BE MODULATED INTO THE FULLY OPEN POSITION.

NORMAL MODES:

OCCUPIED MODE 

UPON A ROOM OCCUPANCY DETECTION, THE AHU DDC SHALL ENTER OCCUPIED MODE. AHU RETURN DAMPER IS OPEN, OUTSIDE AIR DAMPER IS OPENED, FAN SHALL ENERGIZE TO 75% (ADJ.) AND RUN 
CONTINUOUSLY. 

COOLING MODE:   THE CHILLED WATER VALVE SHALL MODULATE TO MAINTAIN A SUPPLY AIR TEMPERATURE SETPOINT OF 53°F (ADJ.). HOT WATER VALVE SHALL CLOSE.

HEATING MODE: THE HOT WATER VALVE SHALL MODULATE TO MAINTAIN A SUPPLY AIR TEMPERATURE SETPOIUNT OF 85°F (ADJ.). CHILLED WATER VALVE SHALL CLOSE.

DEHUMIDIFICATION MODE:   WHEN THE SPACE RELATIVE HUMIDITY RISES ABOVE 60% RH (ADJ.):  
• THE SUPPLY FAN SHALL MODULATE TO 50% (ADJ.) AIR FLOW.
• THE CHILLED WATER VALVE SHALL MODULATE TO MAINTAIN 50 °F (ADJ.) COOLING COIL TEMPERATURE SETPOINT.
• THE HOT WATER VALVE SHALL MODULATE TO MAINTAIN 75°F (ADJ.) SUPPLY AIR TEMPERATURE SETPOINT.

WHEN THE SPACE RELATIVE HUMIDITY FALLS BELOW 45% RH (ADJ.), THE UNIT SHALL RETURN TO NORMAL OPERATION.

UNOCCUPIED MODE:   

IF THE ROOM OCCUPANCY SENSOR DOES NOT DETECT AN OCCUPANCY CONDITION FOR 30 MINUTES, THE AHU DDC SHALL ENTER UNOCCUPIED MODE AS FOLLOWS:
• FULLY OPEN THE RETURN AIR DAMPER
• FULLY CLOSE THE OUTSIDE AIR DAMPER 
• CLOSE THE HEATING AND COOLING COIL CONTROL VALVES
• STOP THE FAN

THE AHU DDC SHALL THEN RESPOND TO ROOM STAT CALLS FOR COOLING/HEATING IN THE UNOCCUPIED MODE BY ENGAGING THE COOLING/HEATING MODES TO MAINTAIN A SPACE TEMPERATURE OF:
• MINIALLY HEATED TO 55 °F (ADJ.)
• MINIMUMLY COOLED TO 85 °F (ADJ.)

SAFETY: THE FOLLOWING SAFETY DEVICES MUST BE MANUALLY RESET THROUGH THE BUILDING:
FREEZESTAT: THE SPDT-TYPE FREEZESTAT SHALL BE CALIBRATED TO 38 °F.  UPON ACTUATION, THE DDC SHALL CLOSE THE OUTSIDE AIR DAMPER, FULLY OPEN THE RETURN AIR DAMPER, CLOSE THE                      

CHILLED WATER VALVES TO 25%, OPEN AND MODULATE THE HOT WATER CONTROL VALVE TO PROVIDE A MAXIMUM OF 95°F SUPPLY AIR.

COOLING MODE HIGH SUPPLY AIR TEMPERATURE: IF THE COOLING COIL CONTROL VALVE IS FULLY OPEN AND SUPPLY AIR TEMPERATURE RISES TO 58°F (ADJ.) OR HIGHER FOR GREATER THAN 3 
MINUTES, THE AHU DDC SHALL SIGNAL A HIGH SUPPLY AIR TEMPERATURE ALARM AT THE BEQ SBC.  

HEATING MODE, LOW SUPPLY AIR TEMPERATURE:  IF THE HEATING COIL CONTROL VALVE IS FULLY OPEN AND SUPPLY AIR TEMPERATURE FALLS TO 65°F (ADJ.) OR LOWER FOR GREATER THAN 3 
MINUTES, THE AHU DDC SHALL SIGNAL A LOW SUPPLY AIR TEMPERATURE ALARM AT THE BEQ SBC.  

SUPPLY FAN FAILURE ALARM: IF ANY OF THE FOLLOWING OCCUR, THE AHU DDC SHALL SIGNAL AN ALARM AT THE BEQ SBC:
• SUPPLY FAN COMMAND DOES NOT MATCH THE STATUS .
• SUPPLY FAN VFD FAULT.

FIRE ALARM SHUTDOWN: IF THE BUILDING FIRE ALARM CONTROL PANEL SIGNALS AN ALARM, THE AHU DDC SHALL IMMEDIATELY INITIATE SHUT DOWN MODE.

SUPPLY FAN OVERRIDE: OVERRIDE OF THE FAN OPERATION SHALL BE MADE AVAILABLE AT THE UNIT IN A ON/OFF/AUTO SWITCH AND THROUGH PROGRAMMING CHANGES AT THE MAIN DDC CONTROL 
PANEL AND AT THE BEQ SBC.

ATFP EMERGENCY ACTUATION: IF THE HVAC ATFP SHUTDOWN SIGNAL IS RECEIVED, THE AHU DDC SHALL IMMEDIATELY INITIATE SHUT DOWN MODE.
ATFP SHUTDOWN SHALL BE ACCOMPLISHED BY BOTH A HARDWIRED SHUTDOWN WIRED IN SERIES WITH OTHER SAFETIES AND AN AHU DDC SHUTDOWN REQUIRING A MANUAL RESET. 

NOTE:  PARAMETERS SHOWN ARE TO BE ADJUSTABLE. THE HEATING AND COOLING OFFSETS ARE TO BE INDEPENDENTLY ADJUSTABLE.
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CONSTR. CONTR. NO.:

ISSUE DATE:

CONTRACTOR SHALL COMPLY AS FOLLOWS:

A. THE CONTRACTOR SHALL NOT RELEASE TO ANYONE OUTSIDE THE CONTRACTOR'S 
ORGANIZATION ANY UNCLASSIFIED INFORMATION, REGARDLESS OF MEDIUM (E.G., FILM, TAPE, 
DOCUMENT), PERTAINING TO ANY PART OF THE CONTRACT OR ANY PROGRAM RELATED TO THIS 
CONTRACT, UNLESS-

1. THE CONTRACTING OFFICE HAS GIVEN PRIOR WRITTEN APPROVAL; OR
2. THE INFORMATION IS OTHERWISE IN THE PUBLIC DOMAIN BEFORE THE DATE OF RELEASE.

B. REQUESTS FOR APPROVAL SHALL IDENTIFY THE SPECIFIC INFORMATION TO BE RELEASED, THE 
MEDIUM TO BE USED, AND THE PURPOSE FOR THE RELEASE. THE CONTRACTOR SHALL SUBMIT ITS 
REQUEST TO THE CONTRACTING OFFICER AT LEAST 45 DAYS BEFORE PROPOSED DATE FOR 
RELEASE.

C. THE CONTRACTOR AGREES TO INCLUDE A SIMILAR REQUIREMENT IN EACH SUBCONTRACT 
UNDER THIS CONTRACT. SUBCONTRACTORS SHALL SUBMIT REQUESTS FOR AUTHORIZATION TO 
RELEASE THROUGH THE PRIME CONTRACTOR TO THE CONTRACTING OFFICER.

DISCLOSURE OF INFORMATION

AS NOTED

N. FLEXNER

N. FLEXNER

P. MAHAFFEY

REPAIRS BEQ HP504

CORE AHU CONTROLS AND SEQUENCE OF
OPERATION
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SCALE: NOT TO SCALE1
CORE AHU CONTROL DIAGRAM

CORE AHU POINTS LIST

POINT NAME

HARWARE SOFTWARE FAILURE
MODE

SHOW ON
GRAPHICAI AO BO BI AV BV LOOP SCHED TREND ALARM

CHW-CV-C / CHILLED WATER VALVE CONTROL [% OPEN]   ●   ●

CLG-DA-T / COOLING DISCHARGE AIR TEMP [°F]   ●   ●   ●   ●

COOLING SETPOINT [°F]   ●   ●   ●

FZ-STAT / FREEZESTAT [°F]   ●   ●   ●

H-STAT / SPACE RELATIVE HUMIDITY [% RH]   ●   ●   ●

HEATING SETPOINT [°F]   ●   ●   ●

HHW-CV-C / HYDRONIC HOT WATER VALVE CONTROL [% OPEN]   ●   ●

MA-RH / MIXED AIR RELATIVE HUMIDITY [% RH]   ●   ●   ●

MA-T / MIXED AIR TEMP [°F]   ●   ●   ●

OA-AFMS / OA AIRFLOW [CFM]   ●   ●   ●   ●

OCC-S / OCCUPANCY STATUS [ON/OFF]   ●   ●   ●

OCCUPANCY TIMER [MIN]   ●

RA-D-C / RETURN AIR DAMPER CONTROL [% OPEN]   ●   ●

RA-RH / RETURN AIR RELATIVE HUMIDITY [% RH]   ●   ●   ●

RA-T / RETURN AIR TEMP [°F]   ●   ●   ●

SA-T / SUPPLY AIR TEMP [°F]   ●   ●   ●   ●

SF-S / SUPPLY FAN STATUS [HZ]   ●   ●

SF-SS / SUPPLY FAN START/STOP   ●   ●

SF-VFD-FAULT / SUPPLY FAN VFD FAULT   ●   ●   ●

SF-VFD-SPD / SUPPLY FAN VFD SPEED [HZ]   ●   ●   ●

T-SP-ADJ / ZONE TEMPERATURE SETPOINT ADJUST [°F]   ●   ●

T-STAT / SPACE TEMP [°F]   ●   ●   ●

NOTE:

1. POINTS LIST IS THE MINIMUM REQUIRED FOR OPERATION. CONTRACTOR IS RESPONSIBLE TO PROVIDE ALL REQUIRED POINTS AND MONITORING POINTS
FOR A COMPLETE AND OPERABLE SYSTEM

REVISIONS
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DELETE TWO-WAY VALVE .
PROVIDE THREE-WAY VALVE
AS PER DETAIL 2 SHEET M-503



UNIT HEATER SHALL BE 
SUSPENDED FROM 
STRUCTURE AND BE 
INSTALLED PER 
MANUFACTURER'S 
REQUIREMENTS

UNIT HEATER

LINE SIZE 2-WAY CONTROL 
VALVE, 3 PSI MAX P.D.

LINE SIZE CIRCUIT SETTER 
WITH PRESSURE AND 
TEMPERATURE PORTS (SIZE 
VALVE FOR 2 TO 6 FT P.D. WITH 
VALVE 90-100% OPEN

HHWR

HHWS

BALL VALVE

LINE SIZE Y-TYPE STRAINER 
WITH PRESSURE AND 
TEMPERATURE PORTS

NOTE: SEE DETAIL 7 ON SHEET M-502 FOR ATFP SUSPENDED EQUIPMENT BRACING.

HIGH CAPACITY AUTOMATIC AIR VENT

1" BLOWDOWN, ROUTE TO FLOOR DRAIN

DRAIN VALVE

FLOOR

PRESSURE GAUGE W/ GAUGE COCK (TYP.)

DIRT AND AIR SEPARATOR (1-3FT. HD 
PRESSURE DROP AT DESIGN FLOW RATE), SEE 
SCHEDULE

BLADDER TYPE
EXPANSION TANK. SEE 
SCHEDULE SHEET.

TO 
PUMPS

FROM BUILDING

DRAIN 
VALVE

ISOLATION
VALVE (TYP.)

FROM MAKE-UP WATER

CHARGING 
VALVE

BALL-TYPE SERVICE VALVE

BALL-TYPE DRAIN VALVE W/ 
PLUG. PIPE DRAIN LINE TO 
DIRECTLY ABOVE NEAREST 
FLOOR DRAIN

TO UNITS

PIPE HANGERS 
(SPRING & 
NEOPRENE TYPE)

MULTIPORT 
PRESSURE 
INDICATOR 
(4-PORT)

ISOLATION VALVE

STAINLESS STEEL
BRAIDED CONNECTOR

9" INDUSTRIAL THERMOMETER
W/ 3/4" NPT COPPER WELL

SUCTION DIFFUSER WITH
STRAINER

DRAIN: TERMINATE AT FLOOR DRAIN

1" NEOPRENE VIBRATION PAD

4" HIGH CONCRETE HOUSE
KEEPING PAD

STAINLESS STEEL 
BRAIDED CONNECTOR 
(INCREASER WHERE 
REQUIRED)

FIELD FABRICATED SUPPORT 
FOOT - SUPPORT FOOT MUST BE 
INSTALLED IN SUCH A WAY AS TO 
NOT CREATE ANY STRESSES ON 
PUMP COMPONENTS. SUPPORT 
FOOT SHALL NOT BE RIGIDLY 
MOUNTED TO LIMIT ITS ABILITY TO 
ALLOW FOR PIPE EXPANSION 
MOVEMENT.

PIPE SUPPORT

FINISHED FLOOR

LONG
RADIUS
ELBOW

PUMP

ISOLATION VALVE

CHECK VALVE 
(1-3FT. HD 
PRESSURE DROP 
AT DESIGN FLOW 
RATE)

SEISMIC ANCHORS

SEISMIC 
ANCHORS

CHILLED/HOT WATER COIL

BALL VALVE (TYP.)

CHILLED/HOT
WATER RETURN

CHILLED/HOT
WATER SUPPLY

MANUAL AIR VENT

UNION (TYP.)

PRESSURE GAUGE W/GAUGE COCK

3/4" "PET COCK" DRAIN VALVE & HOSE
THREAD ON OUTLET.

THERMOMETER (TYP.)

LINE SIZE 2-WAY MODULATING 
CONTROL VALVE, MAX 3 FT HD P.D. 

LINE SIZE CIRCUIT SETTER WITH PRESSURE AND 
TEMPERATURE PORTS (SIZE VALVE FOR 2 TO 6 FT 
P.D. WITH VALVE 90-100% OPEN)

LINE SIZE Y-TYPE STRAINER WITH
PRESSURE AND TEMPERATURE PORTS

NOTES:
1. COIL SHALL BE PIPED COUNTERFLOW.
2. COIL SHALL BE FURNISHED WITH MANUAL AIR VENT PIPED TO ABOVE PIPE MAIN.
3. SET CIRCUIT SETTER DURING INSTALLATION FOR MIN 2FT. P.D.

TEST CONNECTION (TYP.) 1/4" 
NPT W/ CAP ON TEST PORT

REDUCED PRESSURE 
BACKFLOW PREVENTER

GLOBE OR 
BALL VALVE

UNION (TYP.)

PRESSURE REDUCING VALVE W/CHECK 
SET @ 30 PSIG

SHUT-OFF VALVE (TYP.)

PRESSURE GAUGE WITH GAUGE COCK (TYP.)

RELIEF VALVE (SET @ 75 PSIG (ADJ))

3/4" CW
MAKE-UP WATER
LINE

FROM
BUILDING

TO DIRT
AND AIR

SEPARATOR

CHWR OR HWWR

3/4"

SHUT-OFF 
VALVE (TYP)

3/4" DRAIN

POT FEEDER
UNION (TYP)

PUMP

CHWR OR HWWR

3/4"

CIRCUIT SETTER (SIZE VALVE FOR 2 TO 6 
FT. P.D. WITH VALVE 90% TO 100% OPEN) 

3-WAY MODULATING CONTROL VALVE 
(AIR HANDLERS)

MANUAL AIR VENT

CHILLED/HOT
WATER COIL

BALL VALVE (TYP.)

Y-TYPE STRAINER

CHILLED/HOT 
WATER RETURN

CHILLED/HOT 
WATER SUPPLY

3/4" "PET COCK" DRAIN VALVE
& HOSE THREAD ON OUTLET

THERMOMETER (TYP.)

UNION (TYP.)

PRESSURE GAUGE
W/ GAUGE COCK

NOTES:
1. COIL SHALL BE PIPED COUNTERFLOW.
2. COIL SHALL BE FURNISHED WITH MANUAL AIR VENT PIPED TO ABOVE PIPE MAIN.
3. SET CIRCUIT SETTER DURING INSTALLATION FOR MIN. 2 F.T. P.D.

BYPASS W/BALANCING COCK
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CONSTR. CONTR. NO.:

ISSUE DATE:

CONTRACTOR SHALL COMPLY AS FOLLOWS:

A. THE CONTRACTOR SHALL NOT RELEASE TO ANYONE OUTSIDE THE CONTRACTOR'S 
ORGANIZATION ANY UNCLASSIFIED INFORMATION, REGARDLESS OF MEDIUM (E.G., FILM, TAPE, 
DOCUMENT), PERTAINING TO ANY PART OF THE CONTRACT OR ANY PROGRAM RELATED TO THIS 
CONTRACT, UNLESS-

1. THE CONTRACTING OFFICE HAS GIVEN PRIOR WRITTEN APPROVAL; OR
2. THE INFORMATION IS OTHERWISE IN THE PUBLIC DOMAIN BEFORE THE DATE OF RELEASE.

B. REQUESTS FOR APPROVAL SHALL IDENTIFY THE SPECIFIC INFORMATION TO BE RELEASED, THE 
MEDIUM TO BE USED, AND THE PURPOSE FOR THE RELEASE. THE CONTRACTOR SHALL SUBMIT ITS 
REQUEST TO THE CONTRACTING OFFICER AT LEAST 45 DAYS BEFORE PROPOSED DATE FOR 
RELEASE.

C. THE CONTRACTOR AGREES TO INCLUDE A SIMILAR REQUIREMENT IN EACH SUBCONTRACT 
UNDER THIS CONTRACT. SUBCONTRACTORS SHALL SUBMIT REQUESTS FOR AUTHORIZATION TO 
RELEASE THROUGH THE PRIME CONTRACTOR TO THE CONTRACTING OFFICER.

DISCLOSURE OF INFORMATION

AS NOTED

D. ILDERTON

D. ILDERTON

B. TURKALL
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SCALE: NOT TO SCALE5
HOT WATER UNIT HEATER DETAIL

SCALE: NOT TO SCALE3
TYPICAL EXPANSION TANK/DIRT AND AIR SEPARATOR DETAIL

SCALE: NOT TO SCALE4
VERTICAL INLINE PUMP DETAIL (FLOOR MOUNTED)

SCALE: NOT TO SCALE1
TYPICAL 2-WAY CHILLED/HOT WATER COIL PIPING DETAIL

SCALE: NOT TO SCALE6
TYPICAL MAKE-UP WATER ASSEMBLY DETAIL

SCALE: NOT TO SCALE7
CHEMICAL FEED DETAIL

SCALE: NOT TO SCALE2
TYPICAL 3-WAY CHILLED/HOT WATER COIL PIPING DETAIL

REVISIONS
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NOTE:
ALL DDC BY CONTROLS CONTRACTOR

SA

OARA

EA

NO

DDC

##

VFD
OA-T

TO: DDC-##

MOD#

OA-ESW

OA-D-C

DDC

##

SF-SS

SF-SPD

TO: DDC-##

VFD
SF-S

EF-SS

EF-SPD

TO: DDC-##

EF-S

DA-T

TO: DDC-##

SMK

TO: DDC-##

RA-T

MOD#

EA-ESW

EA-D-C

NO

TO: DDC-##

RA-RH

TO: DDC-##

CA-DA-T

TO: DDC-##

EA-AFMS

##

FZ-STAT

TO: DDC-##

EA-T

TO: DDC-##

OA-AFMS

##

HTG-DA-T

TO: DDC-##

CH

M M
C

H
W

-C
V

-C

H
H

W
-C

V
-C

DDC

##
TO: SBC

CLG-DA-T

WITHIN THE DOAS UNIT

TO: DDC-##

TO: DDC-##

TO: DDC-##

OA-RH

TO: DDC-##

EA-RH

##
DA-RH

##

TO: DDC-## TO: DDC-##

DOAS (TYP. OF 6) SEQUENCE OF OPERATIONS:

GENERAL:  DOAS IS CONTINUOUS RUN, CONSTANT-VOLUME EXHAUST AIR, CONSTANT VOLUME SUPPLY AIR UNIT EQUIPPED WITH VARIABLE SPEED CONTROL ON 
BOTH FANS.  

START-UP MODE:
UPON ENERGIZING THE UNIT, THE DOAS DDC SHALL SIGNAL THE DAMPER ACTUATORS TO OPEN THE OUTSIDE AIR AND EXHAUST AIR DAMPERS. UPON PROOF OF 
DAMPERS OPEN POSITION, THE SUPPLY AND EXHAUST FANS SHALL RUN. 

OCCUPIED MODE (24/7 OPERATION):

THE DOAS SHALL RUN CONTINUOUSLY.  

DURING OPERATION, THE DOAS DDC SHALL CONTINUOUSLY MONITOR THE EXHAUSTAND SUPPLY AIR FLOW RATE (CFM) AND THE DOAS DDC SHALL SIGNAL THE 
FANS TO ADJUST FAN SPEED TO MAINTAIN A CONSTANT EXHAUST AND SUPPLY AIR FLOW RATES PER THE SCHEDULED RATES. 

IF THE OUTSIDE AIR TEMPERATURE IS ABOVE 50°F AND BELOW 85°F, THE COOLING COIL VALVE SHALL OPEN AND MODULATE TO PROVIDE 51°F (ADJ.) COOLING 
SUPPLY AIR TEMPERATURE AND THE HEATING COIL VALVE SHALL MODULATE TO PROVIDE A HEATING DISCHARGE AIR TEMPERATUE OF 68°F (ADJ.).

IF THE OUTSIDE AIR TEMPERATURE IS ABOVE 85°F (ADJ.), THE COOLING VALVE SHALL OPEN AND MODULATE TO PROVIDE 51°F (ADJ.) COOLING DISCHARGE AIR 
TEMPERATURE AND THE HEATING COIL VALVE SHALL MODULATE TO PROVIDE A HEATING DISCHARGE AIR TEMPERATURE OF 55°F (ADJ.).

IF THE OUTSIDE AIR TEMPERATURE IS BELOW 50°F (ADJ.) AND ABOVE 30°F (ADJ.), THE COOLING COIL VALVE SHALL BE CLOSED AND THE HEATING COIL VALVE 
SHALL MODULATE TO PROVIDE A HEATING DISCHARGE AIR TEMPERATURE OF 68°F (ADJ.).   

IF THE OUTSIDE AIR TEMPERATURE IS BELOW 30°F (ADJ.), THE COOLING COIL VALVE SHALL BE CLOSED AND THE HEATING COIL VALVE SHALL MODULATE TO 
PROVIDE A HEATING DISCHARGE TEMPERATURE OF 80°F (ADJ.).

EMERGENCY MODE:
ATFP EMERGENCY ACTUATION: IF THE HVAC ATFP SHUTDOWN SIGNAL IS RECEIVED, THE DOAS DDC SHALL IMMEDIATELY DE-ENERGIZE BOTH FANS AND BOTH 
DAMPERS SHALL CLOSE.

ATFP SHUTDOWN SHALL BE ACCOMPLISHED BY BOTH A HARDWIRED SHUTDOWN WIRED IN SERIES WITH OTHER SAFETIES AND AN DOAS DDC SHUTDOWN
REQUIRING A MANUAL RESET. 

SAFETY SHUTDOWN AND ALARMS: ALL ALARMS IN THE POINTS SCHEDULE SHALL BE SENT TO THE DOAS DDC SYSTEM AND AT THE BEQ SBC IF AN ALARM 
CONDITION OCCURS.

FIRE ALARM SHUTDOWN: IF THE BUILDING FIRE ALARM CONTROL PANEL SIGNALS AN ALARM, ALL FANS SHALL DE-ENERGIZE AND BOTH DAMPERS SHALL CLOSE.

SMOKE DETECTION SHUTDOWN/ALARM: UPON A RETURN AIR SMOKE DETECTOR ACTIVATION, THE DOAS SHUTDOWN SHALL BE ACCOMPLISHED VIA HARDWIRE 
INTERLOCK AND AN DOAS DDC COMMAND.  WHEN THE SENSOR SENSES SMOKE, THE FANS SHALL BE DE-ENERGIZED, BOTH DAMPERS CLOSED AND AN ALARM 
SHALL BE SENT TO THE BEQ SBC AND BUILDING FIRE ALARM CONTROL PANEL. MANUAL RESET OF SMOKE DETECTOR IS REQUIRED.

OUTSIDE AIR DAMPER AND EXHAUST AIR DAMPER FAILURE:  IF THE EITHER DAMPER IS COMMANDED OPEN BUT THE STATUS IS CLOSED, THE DOAS DDC SHALL 
SIGNAL AN ALARM AT THE BEQ SBC.  

SUPPLY AND EXHAUST FAN FAILURE ALARMS: IF ANY OF THE FOLLOWING OCCUR, THE DOAS DDC SHALL SIGNAL AN ALARM AT THE BEQ SBC.
• SUPPLY/EXHAUST FAN COMMAND IS ON AND STATUS IS OFF
• SUPPLY/EXHAUST FAN VFD FAULT

FREEZESTAT: THE SPDT-TYPE FREEZESTAT SHALL BE CALIBRATED TO 38°F. UPON ACTUATION, THE DDC SHALL OPEN THE CHILLED WATER CONTROL VALVE TO 
25%. MANUAL RESET WILL BE REQUIRED.

FREEZESTAT ALARM: UPON ACTUATION OF THE FREEZESTAT (38°F) THE AHU DDC SHALL SIGNAL AN ALARM AT THE BEQ SBC.

NOTE: PAREMETERS SHOWN ARE ADJUSTABLE. THE HEATING AND COOLING OFFSETS ARE TO BE INDEPENDENTLY ADJUSTABLE.
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CONSTR. CONTR. NO.:

ISSUE DATE:

CONTRACTOR SHALL COMPLY AS FOLLOWS:

A. THE CONTRACTOR SHALL NOT RELEASE TO ANYONE OUTSIDE THE CONTRACTOR'S 
ORGANIZATION ANY UNCLASSIFIED INFORMATION, REGARDLESS OF MEDIUM (E.G., FILM, TAPE, 
DOCUMENT), PERTAINING TO ANY PART OF THE CONTRACT OR ANY PROGRAM RELATED TO THIS 
CONTRACT, UNLESS-

1. THE CONTRACTING OFFICE HAS GIVEN PRIOR WRITTEN APPROVAL; OR
2. THE INFORMATION IS OTHERWISE IN THE PUBLIC DOMAIN BEFORE THE DATE OF RELEASE.

B. REQUESTS FOR APPROVAL SHALL IDENTIFY THE SPECIFIC INFORMATION TO BE RELEASED, THE 
MEDIUM TO BE USED, AND THE PURPOSE FOR THE RELEASE. THE CONTRACTOR SHALL SUBMIT ITS 
REQUEST TO THE CONTRACTING OFFICER AT LEAST 45 DAYS BEFORE PROPOSED DATE FOR 
RELEASE.

C. THE CONTRACTOR AGREES TO INCLUDE A SIMILAR REQUIREMENT IN EACH SUBCONTRACT 
UNDER THIS CONTRACT. SUBCONTRACTORS SHALL SUBMIT REQUESTS FOR AUTHORIZATION TO 
RELEASE THROUGH THE PRIME CONTRACTOR TO THE CONTRACTING OFFICER.

DISCLOSURE OF INFORMATION

AS NOTED

N. FLEXNER

N. FLEXNER

P. MAHAFFEY

REPAIRS BEQ HP504

DOAS CONTROLS AND SEQUENCE OF
OPERATION

MI102

110 13830 JULY 2020

60023925

15153U

N40085-18-B-0043

05-18-0043

DOAS POINTS LIST

POINT NAME

HARWARE SOFTWARE FAILURE
MODE

SHOW ON
GRAPHICAI AO BO BI AV BV LOOP SCHED TREND ALARM

CA-T / CORE AIR TEMP [°F]   ●   ●   ●

CHW-CV-C / CHILLED WATER VALVE CONTROL [% OPEN]   ●   ●   ●

COOLING SETPOINT [°F]   ●   ●   ●

DA-RH / DISCHARGE  AIR RELATIVE HUMIDITY [% RH]   ●   ●   ●

DA-T / DISCHARGE AIR TEMP [°F]   ●   ●   ●

EA-AFMS / EA AIRFLOW [CFM]   ●   ●   ●

EA-D-C / EXHAUST AIR DAMPER CONTROL [OPEN/CLOSE]   ●   ●   ●

EA-RH / EXHAUST AIR RELATIVE HUMIDITY [% RH]   ●   ●   ●

EA-S / EA FAN STATUS   ●   ●   ●   ●

EA-SPD / EA FAN SPEED [HZ]   ●   ●   ●

EA-SS / EA FAN START/STOP   ●   ●   ●

EA-T / EXHAUST AIR TEMP [°F]   ●   ●   ●

FZ-STAT / FREEZESTAT [°F]   ●   ●

HEATING SETPOINT [°F]   ●   ●   ●

HHW-CV-C / HYDRONIC HOT WATER VALVE CONTROL [% OPEN]   ●   ●   ●

HTG-T / HEATING AIR TEMPERATURE [°F]   ●   ●   ●

OA-D-C / OUTSIDE AIR DAMPER CONTROL [OPEN/CLOSE]   ●   ●   ●

OA-RH / OUTSIDE AIR RELATIVE HUMIDITY [% RH]   ●   ●   ●

OA-T / OUTSIDE AIR TEMP [°F]   ●   ●   ●

RA-RH / RETURN AIR RELATIVE HUMIDITY [% RH]   ●   ●   ●

RA-T / RETURN AIR TEMP [°F]   ●   ●   ●

SA-S / SA FAN STATUS   ●   ●   ●   ●

SA-SPD / SA FAN SPEED [HZ]   ●   ●

SA-SS / SA FAN START/STOP   ●   ●   ●

SA-T / SUPPLY AIR TEMP [°F]   ●   ●   ●

SMK / RETURN AIR SMOKE DETECTOR   ●   ●   ●

SCALE: NOT TO SCALE1
DOAS CONTROLS DIAGRAM

NOTE:

1. POINTS LIST IS THE MINIMUM REQUIRED FOR OPERATION. CONTRACTOR IS RESPONSIBLE TO PROVIDE ALL REQUIRED POINTS AND MONITORING POINTS
FOR A COMPLETE AND OPERABLE SYSTEM

REVISIONS
SYM. DESCRIPTION DATE APPROVED
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CONSTR. CONTR. NO.:

ISSUE DATE:

CONTRACTOR SHALL COMPLY AS FOLLOWS:

A. THE CONTRACTOR SHALL NOT RELEASE TO ANYONE OUTSIDE THE CONTRACTOR'S 
ORGANIZATION ANY UNCLASSIFIED INFORMATION, REGARDLESS OF MEDIUM (E.G., FILM, TAPE, 
DOCUMENT), PERTAINING TO ANY PART OF THE CONTRACT OR ANY PROGRAM RELATED TO THIS 
CONTRACT, UNLESS-

1. THE CONTRACTING OFFICE HAS GIVEN PRIOR WRITTEN APPROVAL; OR
2. THE INFORMATION IS OTHERWISE IN THE PUBLIC DOMAIN BEFORE THE DATE OF RELEASE.

B. REQUESTS FOR APPROVAL SHALL IDENTIFY THE SPECIFIC INFORMATION TO BE RELEASED, THE 
MEDIUM TO BE USED, AND THE PURPOSE FOR THE RELEASE. THE CONTRACTOR SHALL SUBMIT ITS 
REQUEST TO THE CONTRACTING OFFICER AT LEAST 45 DAYS BEFORE PROPOSED DATE FOR 
RELEASE.

C. THE CONTRACTOR AGREES TO INCLUDE A SIMILAR REQUIREMENT IN EACH SUBCONTRACT 
UNDER THIS CONTRACT. SUBCONTRACTORS SHALL SUBMIT REQUESTS FOR AUTHORIZATION TO 
RELEASE THROUGH THE PRIME CONTRACTOR TO THE CONTRACTING OFFICER.

DISCLOSURE OF INFORMATION

AS NOTED

CEMS ENGINEERING

N. FLEXNER

P. MAHAFFEY

P. MAHAFFEY

REPAIRS BEQ HP504

HYDRONIC SYSTEM CONTROLS

MI105

113 13830 JULY 2020

60023928

15153U

N40085-18-B-0043

05-18-0043

REVISIONS
SYM. DESCRIPTION DATE APPROVED

SCALE: NOT TO SCALE1
HYDRONIC SYSTEM CONTROL DIAGRAM (HP502)

NOTE: EVERYTHING IN THIS VIEW SHALL BE LOCATED IN HP502 OR IT'S ADJACENT MECHANICAL YARD

NOTE: CONTROLS CONTRACTOR TO INSPECT AND CONFIRM FUNCTIONALITY OF EXISTING SENSORS PRIOR
TO WORK BEING COMPLETED. CONTRACTOR SHALL REPLACE ANY FAULTY SENSORS.
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FROM BUILDING HP502 SEE
SHEET MI105 FOR CONTINUATION
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CONSTR. CONTR. NO.:

ISSUE DATE:

CONTRACTOR SHALL COMPLY AS FOLLOWS:

A. THE CONTRACTOR SHALL NOT RELEASE TO ANYONE OUTSIDE THE CONTRACTOR'S 
ORGANIZATION ANY UNCLASSIFIED INFORMATION, REGARDLESS OF MEDIUM (E.G., FILM, TAPE, 
DOCUMENT), PERTAINING TO ANY PART OF THE CONTRACT OR ANY PROGRAM RELATED TO THIS 
CONTRACT, UNLESS-

1. THE CONTRACTING OFFICE HAS GIVEN PRIOR WRITTEN APPROVAL; OR
2. THE INFORMATION IS OTHERWISE IN THE PUBLIC DOMAIN BEFORE THE DATE OF RELEASE.

B. REQUESTS FOR APPROVAL SHALL IDENTIFY THE SPECIFIC INFORMATION TO BE RELEASED, THE 
MEDIUM TO BE USED, AND THE PURPOSE FOR THE RELEASE. THE CONTRACTOR SHALL SUBMIT ITS 
REQUEST TO THE CONTRACTING OFFICER AT LEAST 45 DAYS BEFORE PROPOSED DATE FOR 
RELEASE.

C. THE CONTRACTOR AGREES TO INCLUDE A SIMILAR REQUIREMENT IN EACH SUBCONTRACT 
UNDER THIS CONTRACT. SUBCONTRACTORS SHALL SUBMIT REQUESTS FOR AUTHORIZATION TO 
RELEASE THROUGH THE PRIME CONTRACTOR TO THE CONTRACTING OFFICER.

DISCLOSURE OF INFORMATION

AS NOTED

CEMS ENGINEERING

N. FLEXNER

P. MAHAFFEY

P. MAHAFFEY

REPAIRS BEQ HP504

HHW AND CHW CONTROLS AND OPERATION

MI106

114 13830 JULY 2020

60023929

15153U

N40085-18-B-0043

05-18-0043

REVISIONS
SYM. DESCRIPTION DATE APPROVED

SCALE: NOT TO SCALE1
CHILLED WATER SYSTEM FLOW DIAGRAMS (HP504)

SCALE: NOT TO SCALE2
HEATING HOT WATER FLOW DIAGRAMS (HP504)

NOTE: EVERYTHING IN THIS DIAGRAM TO BE LOCATED IN HP504

NOTE: EVERYTHING IN THIS DIAGRAM TO BE LOCATED IN HP504
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MECHANICAL BUILDING CONTROLS

GENERAL: 
• THE EXISTING SYSTEM CONSISTS OF TWO (2) AIR COOLED CHILLERS, ONE (1) CHILLER WATER PUMP,  TWO (2) NATURAL GAS BOILERS WITH CIRCULATION PUMPS , ONE (1) HEATING HOT WATER PUMP, AND ONE (1) CHILLER BYPASS 3-WAY 

DIVERTING VALVE.
• THE NEW SYSTEM SHALL INCLUDED THE ADDITION OF:  TWO (2) DEDICATED CHILLER PUMPS (CH-1-P AND CH-2-P) WITH VARIABLE FREQUENCY DRIVES,  ONE (1) CHILLED WATER PUMP (CHW-P2) WITH VARIABLE FREQUENCY DRIVE,  ONE (1) 

HEATING HOT WATER PUMP (HHW-P2) WITH VARIABLE FREQUENCY DRIVE,  AND A BOILER BYPASS 3-WAY VALVE. A PROGRAMMABLE BACNET COMPATIBLE DDC CONTROLLER SHALL BE PROVIDED FOR THE NEW DEVICES AND INTERFACE 
WITH THE EXISTING CONTROL.

• THE EXISTING CHILLER AND BOILER DDC CONTROLLERS AND  STAGING SEQUENCES SHALL BE REUSED WITH ONLY MINOR MODIFICATION TO SETPOINTS. . 

SCHEDULE:CHILLED WATER AND HOT WATER SYSTEMS WILL OPERATE AS NEEDED BASED ON THE SCHEDULE SET IN THE SBC.

CHILLER PLANT
CHW SYSTEM START-UP: UPON CALL FOR COOLING, SYSTEM START-UP SHALL BE INITIATED BY THE CCP AND SBC. LEAD CHILLER MODULATING ISOLATION VALVE AND THE LOW FLOW BYPASS VALVE SHALL BE IN THE FULLY OPEN POSITION. 
THE LEAD CHILLER PUMP SHALL SOFT-START AND THE ASSOCIATED VFD CONTROLLER SHALL VARY THE PUMP SPEED AS REQUIRED TO MAINTAIN THE ADJUSTABLE TEST AND BALANCE DIFFERENTIAL PRESSURE SETPOINT. THE DDC SYSTEM 
SHALL MEASURE THE CHILLED WATER FLOW RATE, START THE CHILLER, AND OPERATE THE CHILLER LOW FLOW BYPASS VALVE AS DESCRIBED IN THE LOW FLOW BYPASS SECTION. 

LOW FLOW BYPASS: PROVIDE A CHILLED WATER LOW FLOW BYPASS AS DETAILED AND SPECIFIED THROUGHOUT. LOW FLOW BYPASS TWO-WAY MODULATING CONTROL VALVE SHALL MODULATE TO MAINTAIN 100 GPM (ADJ.) DURING PART 
LOAD OPERATION BASED ON INSTANTANEOUS CHILLED WATER FLOW RATE AT THE FLOW METER ON THE DISCHARGE SIDE OF THE CHILLERS. IN THE EVENT THAT THE FLOW METER READS A FLOW RATE GREATER THAN 100 GPM (ADJ.), THE 
TWO-WAY BYPASS VALVE SHALL BE CLOSED AT A MODERATE RATE. IN THE EVENT THAT THE FLOW METER READS A FLOW RATE LESS THAN 100 GPM (ADJ.), THE TWO-WAY BYPASS VALVE SHALL MODULATE TO MAINTAIN THE MINIMUM FLOWS 
PREVIOUSLY MENTIONED. MINIMUM FLOWS SHALL BE MAINTAINED IAW CHILLER MANUFACTURER TO PREVENT CHILLER SAFETY FAILURE.

CHW SHUTDOWN: SYSTEM SHUTDOWN SHALL BE INITIATED BY THE CCP AND SBC. CHILLER BYPASS VALVE SHALL OPEN, THEN CHILLER SHALL SHUT DOWN FIRST FOLLOWED BY THE PUMPS BEING SET TO MINIMUM FLOW AND THEN DE-
ENERGIZED.

CHW PUMPS: PROVIDE CHILLED WATER PUMPS WITH VARIABLE FREQUENCY DRIVE (VFD) CONTROLLERS. VFD CONTROLLERS SHALL PROVIDE PUMPS WITH SOFT-START AND VARIABLE SPEED OPERATION.   IN THE "REMOTE" SETTING, THE 
PUMP SHALL BE CONTROLLED BY THE CCP. IN THE "KEYPAD" POSITION, THE PUMPS SHALL RUN AND PUMP SPEED SHALL BE CONTROLLED THROUGH A MANUAL SPEED ADJUSTMENT INTEGRAL TO THE VFD. THE FOLLOWING VARIABLE SPEED 
LIMIT SHALL BE INCORPORATED: (A) PUMP FLOW CONTROL SHALL BE LIMITED IAW THE VFD MANUFACTURER RECOMMENDED OPERATING RANGE.  
THE SECONDARY CHILLED WATER LOOP PUMP ASSOCIATED WITH HP504 (CHW-P2) SHALL OPERATE YEAR ROUND AS NEEDED IN THE ACCORDANCE WITH THE SEQUENCE BELOW.

PUMP CAPACITY CONTROL: 
1. GENERAL: THE PUMP SPEED SHALL BE MODULATED TO MAINTAIN THE DIFFERENTIAL PRESSURE SETPOINT (CHW-DP-C-SP) WHICH SHALL BE AUTOMATICALLY RESET TO MEET ZONE WATER FLOW DEMANDS.
2. PUMP SPEED CONTROL VIA DIFFERENTIAL PRESSURE CONTROL: THE CONTROLLER SHALL MEASURE DIFFERENTIAL PRESSURE AND MODULATE THE PUMP VFD SPEED TO MAINTAIN AN OPTIMIZED DIFFERENTIAL PRESSURE SETPOINT. 

A. THE INITIAL DIFFERENTIAL PRESSURE SETPOINT SHALL BE 15 PSIG (ADJ. AS FIELD CONDITIONS PERMIT.)
B. THE PUMP CONTROLLER SHALL BE NETWORKED WITH ALL ASSOCIATED MODULATING VALVES TO OBTAIN WATER FLOW REQUESTS. THE DIFFERENTIAL PRESSURE SETPOINT SHALL BE RESET BASED ON ZONE WATER FLOW REQUESTS, 

DERIVED FROM VALVE POSITION AND MEETING WATER FLOW AND SPACE TEMPERATURE REQUIREMENTS.
C. AS WATER FLOW REQUESTS DECREASE WHEN ALL ZONE VALVES ARE THROTTLING CLOSED THE DIFFERENTIAL PRESSURE SETPOINT SHALL BE INCREMENTALLY RESET DOWN BY 2 PSIG (ADJ.) AT A FREQUENCY OF 10 MINUTES (ADJ.) TO A 

MINIMUM OF 5 PSIG (ADJ. AS FIELD CONDITIONS PERMIT) OR THE PUMP VFD HAS REACHED ITS LOWEST OPERATING SPEED LIMIT.
D. AS WATER FLOW REQUESTS INCREASE WHEN ALL ZONE VALVES ARE THROTTLING OPEN AND AT LEAST ONE ZONE VALVE IS GREATER THAN 95% OPEN AND SPACE TEMPERATURE IS NOT SATISFIED, THE DIFFERENTIAL PRESSURE 

SETPOINT SHALL INCREMENTALLY RESET UP BY 2 PSIG (ADJ.) AT A FREQUENCY OF 10 MINUTES (ADJ.) TO A MAXIMUM OF 30 PSIG (ADJ. AS FIELD CONDITIONS PERMIT).
E. IF THE DIFFERENTIAL PRESSURE INCREASES ABOVE 115% OF PEAK OPERATING PSIG (ADJ), THE PUMP VFD SHALL RESET TO ITS LOWEST OPERATING SPEED LIMIT AND AN ALARM SHALL BE GENERATED.

SAFETY SHUTDOWN AND ALARMS: ALL ALARMS SHALL BE DISPLAYED AND REQUIRE MANUAL RESET AT THE LOCAL DDC PANEL.
1. EMERGENCY SHUTDOWN: IF THE HVAC EMERGENCY SHUTDOWN SIGNAL IS RECEIVED, THE CHW SYSTEM SHALL SHUTDOWN AND AN ALARM SHALL BE SENT TO THE DDC SYSTEM.
2. HIGH/LOW CHILLED WATER SUPPLY TEMPERATURE ALARM: CHWS TEMPERATURE SENSOR SHALL BE INSTALLED AFTER THE CHILLERS AND IN A LOCATION TO PROVIDE AN ACCURATE SUPPLY WATER TEMPERATURE. IF THE CHWS 

TEMPERATURE (CHWS-T) IS NOT WITHIN +/- 5°F OF CHWS-T-SP FOR 5 MINUTES (ADJ.) OR LONGER, AN ALARM SHALL BE SENT TO THE DDC SYSTEM. IF CHWS TEMPERATURE IS GREATER THAN 75°F OR LESS THAN 38°F, THE CHW SYSTEM 
SHALL SHUTDOWN AND AN ALARM SHALL BE SENT TO THE DDC SYSTEM.

3. CHILLER LOW WATER LIMIT: IF THE WATER LEVEL REACHES THE LOW LIMIT, THE CHW SYSTEM SHALL SHUTDOWN AND AN ALARM SHALL BE SENT TO THE DDC SYSTEM.
4. PUMP FAILURE: IF ANY OF THE FOLLOWING OCCUR, AN ALARM SHALL BE SENT TO THE DDC SYSTEM.

A. PUMP COMMAND IS ON AND STATUS IS OFF
B. PUMP VFD FAULT

FREEZE PROTECTION
BAS SHALL BE CAPABLE OF ACCEPTING AND OVERRIDE SIGNAL FROM CHILLER CONTROLLER TO ENERGIZE PUMPS FOR FREEZE PROTECTION OF CHILLER EVAPORATOR.

BOILER PLANT
HHW START-UP: SYSTEM START-UP SHALL BE INITIATED BY THE DDC SYSTEM. THE LEAD PUMP SHALL SOFT-START AND THE ASSOCIATED VFD CONTROLLER SHALL VARY THE PUMP SPEED AS SET BY THE DDC SYSTEM. THE BOILER MASTER 
SHALL START THE BOILERS AS DESCRIBED IN THE BOILER STAGING SECTION. 

HHW SHUTDOWN: SYSTEM SHUTDOWN SHALL BE INITIATED BY THE DDC SYSTEM OR BOILER EMERGENCY SHUTDOWN SWITCH. THE BOILERS SHALL SHUTDOWN FIRST AND THEN THE LEAD PUMP SHALL BE SET TO MINIMUM FLOW AND THEN DE-
ENERGIZED.

PRIMARY PUMPS: PROVIDE HOT WATER PUMPS WITH VARIABLE SPEED (ECM) CONTROLLERS. SPEED CONTROLLER SHALL PROVIDE PUMPS WITH VARIABLE SPEED OPERATION. EACH BOILER SHALL BE PROVIDED WITH A PUMP CONTROLLED BY 
THE BOILERS STAND-ALONE CONTROLLER. BOILER PUMPS SHALL BE CONTROLLED TO MAINTAIN A MINIMUM 40°F (ADJ.) TEMPERATURE DIFFERENTIAL ACROSS THE BOILERS.

SECONDARY PUMPS: PROVIDE HOT WATER PUMPS WITH VARIABLE FREQUENCY DRIVE (VFD) CONTROLLERS. VFD CONTROLLERS SHALL PROVIDE PUMPS WITH SOFT-START AND VARIABLE SPEED OPERATION. IN THE "REMOTE" SETTING, THE 
PUMPS SHALL BE CONTROLLED BY THE DDC CONTROLLER. IN THE "KEYPAD" POSITION, THE PUMPS SHALL RUN AND PUMP SPEED WILL BE CONTROLLED THROUGH A MANUAL SPEED ADJUSTMENT INTEGRAL TO THE VFD. THE FOLLOWING 
VARIABLE SPEED LIMIT SHALL BE INCORPORATED: (A) PUMP FLOW CONTROL SHALL BE LIMITED IAW THE VFD MANUFACTURER RECOMMENDED OPERATING RANGE. 
THE SECONDARY HEATING HOT WATER PUMP ASSOCIATED WITH HP504 (HHW-P2) WILL OPERATE YEAR ROUND AS NEEDED ACCORDING TO THE PUMP CAPACITY CONTROL SEQUENCE ABOVE.

SAFETY SHUTDOWN AND ALARMS: ALL ALARMS SHALL BE DISPLAYED AND REQUIRE MANUAL RESET AT THE LOCAL DDC PANEL.
1. EMERGENCY SHUTDOWN: IF THE HVAC EMERGENCY SHUTDOWN SIGNAL IS RECEIVED, THE HHW SYSTEM SHALL SHUTDOWN USING A SOFTWARE COMMAND AND AN ALARM SHALL BE SENT TO THE DDC SYSTEM.
2. HIGH/LOW HEATING HOT WATER SUPPLY TEMPERATURE ALARM: HHWS TEMPERATURE SENSOR SHALL BE INSTALLED AFTER THE BOILERS AND IN A LOCATION TO PROVIDE AN ACCURATE SUPPLY WATER TEMPERATURE. IF THE HHWS 

TEMPERATURE (HHWS-T) IS NOT WITHIN +/- 10°F OF HHWS-T-SP FOR 5 MINUTES (ADJ.) OR LONGER, AN ALARM SHALL BE SENT TO THE DDC SYSTEM. IF THE HHWS-T IS GREATER THAN 170°F (ADJ.) FOR 5 MINUTES (ADJ.) OR LONGER, THE 
BOILERS SHALL BE DE-ENERGIZED AND REQUIRE MANUAL RESET.

3. BOILER LOW WATER LIMIT: IF THE WATER LEVEL REACHES THE LOW LIMIT, THE HHW SYSTEM SHALL SHUTDOWN AND AN ALARM SHALL BE SENT TO THE DDC SYSTEM.
4. PUMP FAILURE: IF ANY OF THE FOLLOWING OCCUR, AN ALARM SHALL BE SENT TO THE DDC SYSTEM.

A. PUMP COMMAND IS ON AND STATUS IS OFF
B. PUMP VFD FAULT.

DUAL TEMPERATURE CONTROLS
• WHEN THE SUMMER/WINTER SWITCH IS PLACED IN COOLING, THE HEATING HOT WATER PUMP (HHW-P1) SHALL BE DISABLED. AFTER A TIME DELAY CH-BY-1-MOV WILL STROKE TO ALLOW WATER  FROM THE CHILLERS TO ENTER THE DUAL 

TEMPERATURE SUPPLY AND PROHIBIT FLOW FROM THE HHW-P.  DT-BY-1-MOV WILL STROKE TO ALLOW DUAL TEMPERATURE RETURN FLOW TO BYPASS THE BOILER PRIMARY LOOP AND HW-BY-MOV WILL STROKE TO BYPASS FLOW IN THE 
PRIMARY BOILER LOOP AWAY FROM THE DUAL TEMPERATURE LOOP.  DT-BY-2-MOV WILL STROKE TO ALLOW CHILLED WATER RETURN TO FLOW TO CHW-P1. AFTER CONFIRMATION OF THE VALVES POSITIONS THE CHILLER WATER PUMP 
(CHW-P1) SHALL BE ENABLED.

• WHEN THE SUMMER/WINTER SWITCH IS PLACED IN HEATING, THE CHILLED WATER PUMP (CHW-P1) SHALL BE DISABLED. AFTER A TIME DELAY CH-BY-1-MOV WILL STROKE TO ALLOW WATER  FROM THE HHW-P TO ENTER THE DUAL 
TEMPERATURE SUPPLY AND PROHIBIT FLOW FROM THE CHILLERS.  DT-BY-1-MOV WILL STROKE TO ALLOW DUAL TEMPERATURE RETURN FLOW TO MIX WITH BOILER PRIMARY LOOP AND HW-BY-MOV WILL STROKE TO ALLOW BOILER PRIMARY 
LOOP TO MIX WITH DUAL TEMPERATURE RETURN FLOW.  DT-BY-2-MOV WILL STROKE TO PREVENT THE DUEL TEMP RETURN WATER FROM ENTERING CHW-P1. AFTER CONFIRMATION OF THE VALVES' POSITIONS THE HEATING HOT WATER 
PUMP (HHW-P) SHALL BE ENABLED.
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CONSTR. CONTR. NO.:
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CONTRACTOR SHALL COMPLY AS FOLLOWS:

A. THE CONTRACTOR SHALL NOT RELEASE TO ANYONE OUTSIDE THE CONTRACTOR'S 
ORGANIZATION ANY UNCLASSIFIED INFORMATION, REGARDLESS OF MEDIUM (E.G., FILM, TAPE, 
DOCUMENT), PERTAINING TO ANY PART OF THE CONTRACT OR ANY PROGRAM RELATED TO THIS 
CONTRACT, UNLESS-

1. THE CONTRACTING OFFICE HAS GIVEN PRIOR WRITTEN APPROVAL; OR
2. THE INFORMATION IS OTHERWISE IN THE PUBLIC DOMAIN BEFORE THE DATE OF RELEASE.

B. REQUESTS FOR APPROVAL SHALL IDENTIFY THE SPECIFIC INFORMATION TO BE RELEASED, THE 
MEDIUM TO BE USED, AND THE PURPOSE FOR THE RELEASE. THE CONTRACTOR SHALL SUBMIT ITS 
REQUEST TO THE CONTRACTING OFFICER AT LEAST 45 DAYS BEFORE PROPOSED DATE FOR 
RELEASE.

C. THE CONTRACTOR AGREES TO INCLUDE A SIMILAR REQUIREMENT IN EACH SUBCONTRACT 
UNDER THIS CONTRACT. SUBCONTRACTORS SHALL SUBMIT REQUESTS FOR AUTHORIZATION TO 
RELEASE THROUGH THE PRIME CONTRACTOR TO THE CONTRACTING OFFICER.
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REVISIONS
SYM. DESCRIPTION DATE APPROVED

CHW POINTS LIST

POINT NAME

HARWARE SOFTWARE

FAILURE MODE
SHOW ON
GRAPHICAI AO BO BI AV BV LOOP SCHED TREND ALARM

CH-1-CAP / CHILLER CAPACITY [TON]   ●   ●   ●

CH-1-ENA / CHILLER ENABLE [ON/OFF]   ●   ●

CH-1-LL-ALM / CHILLER LOW WATER LEVEL ALARM   ●   ● SYSTEM SHUTDOWN   ●

CH-1-P-ENA / PUMP ENABLE [ON/OFF]   ●   ●

CH-1-P-FBK / PUMP FEEDBACK/FAULT ALARM   ●   ●

CH-1-P-S / PUMP STATUS [ON/OFF]   ●   ● PUMP OFF   ●

CH-1-P-SPD / PUMP SPEED [HZ]   ●   ●

CH-1-S / CHILLER STATUS [ON/OFF]   ●   ●   ●

CH-2-CAP / CHILLER CAPACITY [TON]   ●   ●   ●

CH-2-ENA / CHILLER ENABLE [ON/OFF]   ●   ●

CH-2-LL-ALM / CHILLER LOW WATER LEVEL ALARM   ●   ● SYSTEM SHUTDOWN   ●

CH-2-P-ENA / PUMP ENABLE [ON/OFF]   ●   ●

CH-2-P-FBK / PUMP FEEDBACK/FAULT ALARM   ●   ●

CH-2-P-S / PUMP STATUS [ON/OFF]   ●   ● PUMP OFF   ●

CH-2-P-SPD / PUMP SPEED [HZ]   ●   ●

CH-2-S / CHILLER STATUS [ON/OFF]   ●   ●   ●

CHW-BY-2-MOV-C / CHW BYPASS VALVE CONTROL [% OPEN]   ●   ●

CHW-BY-2-MOV-P / CHW BYPASS VALVE POSITION [% OPEN]   ●   ●

CHW-DP-C / CHW DIFFERENTIAL PRESSURE CONTROL [FT H2O]   ●   ●   ●

CHW-DP-SP / CHW DIFFERENTIAL PRESSURE SETPOINT [FT H2O]   ●   ●

CHW-DP-SP-2/ CHW DIFFERENTIAL PRESSURE SETPOINT [FT H2O]   ●   ●

CHW-P2-ENA / PUMP ENABLE [ON/OFF]   ●   ●

CHW-P2-FBK / PUMP FEEDBACK/FAULT ALARM   ●   ●

CHW-P2-S / PUMP STATUS [ON/OFF]   ●   ● PUMP OFF   ●

CHW-P2-SPD / PUMP SPEED [HZ]   ●   ●

CHW-SYS-ENA / CHW SYSTEM ENABLE [ON/OFF]   ●   ●

CHWR-T-PRI / PRIMARY CHWR TEMP [°F]   ●   ●   ●

CHWS-F / CHWS FLOW [GPM]   ●   ●   ●   ●

CHWS-T-PRI / PRIMARY CHWS TEMP [°F]   ●   ●   ●   ●

CHWS-T-SEC / SECONDARY CHWS TEMP [°F]   ●   ●   ●   ●

HHW POINTS LIST

POINT NAME

HARWARE SOFTWARE

FAILURE MODE
SHOW ON
GRAPHICAI AO BO BI AV BV LOOP SCHED TREND ALARM

B-1-CAP / BOILER CAPACITY [% CAPACITY]   ●   ●   ●

B-1-S / BOILER STATUS [ON/OFF]   ●   ●   ●

B-1-SS / BOILER START/STOP [ON/OFF[   ●   ●

B-1-W-LL / BOILER LOW WATER LEVEL ALARM   ●   ● SYSTEM SHUTDOWN   ●

B-2-CAP / BOILER CAPACITY [% CAPACITY]   ●   ●   ●

B-2-S / BOILER STATUS [ON/OFF]   ●   ●   ●

B-2-SS / BOILER START/STOP [ON/OFF]   ●   ●

B-2-W-LL / BOILER LOW WATER LEVEL ALARM   ●   ● SYSTEM SHUTDOWN   ●

B-LL-ALM / BOILER MASTER LOW WATER LEVEL ALARM   ●   ● SYSTEM SHUTDOWN   ●

HHW-BY-MOV-PP / HHW BYPASS VALVE POSITION [% OPEN]   ●   ●

HHW-DP / HHW DIFFERENTIAL PRESSURE SETPOINT [FT H20]   ●   ●

HHW-DP-2/ HHW DIFFERENTIAL PRESSURE SETPOINT [FT H20]   ●   ●

HHW-F / HHW FLOW [GPM]   ●   ●   ●   ●

HHW-P2-ENA / HHW PUMP 2 ENABLE [ON/OFF]   ●   ●

HHW-P2-FBK / HHW PUMP 2 FEEDBACK/FAULT ALARM   ●   ●

HHW-P2-S / HHW PUMP 2 STATUS [ON/OFF]   ●   ● PUMP OFF   ●

HHW-P2-SPD / PUMP SPEED [HZ]   ●   ●

HHW-SYS-ENA / HHW SYSTEM ENABLE [ON/OFF]   ●   ●

HHWR-T-PRI / PRIMARY HHW TEMP [°F]   ●   ●   ●

HHWR-T-SEC / SECONDARY HHW TEMP [°F]   ●   ●   ●

HHWS-T-PRI-1 / PRIMARY HHW TEMP [°F]   ●   ●   ●   ●

HHWS-T-PRI-2 / PRIMARY HHW TEMP [°F]   ●   ●   ●   ●

DUAL TEMP SYSTEM POINTS LIST

POINT NAME

HARWARE SOFTWARE FAILURE
MODE

SHOW ON
GRAPHICAI AO BO BI AV BV LOOP SCHED TREND ALARM

CHW-BY-1-MOV-C / CHW BYPASS VALVE CONTROL [% OPEN]   ●   ●

CHW-BY-1-MOV-P / CHW BYPASS VALVE POSITION [% OPEN]   ●   ●

CHW-P1-ENA / PUMP ENABLE [ON/OFF]   ●   ●

CHW-P1-FBK / PUMP FEEDBACK/FAULT ALARM   ●   ●

CHW-P1-S / PUMP STATUS [ON/OFF]   ●   ● PUMP OFF   ●

CHW-P1-SPD / PUMP SPEED [HZ]   ●   ●

DT-BY-1-MOV-C / DUAL TEMP BYPASS VALVE CONTROL [% OPEN]   ●   ●

DT-BY-1-MOV-P / DUAL TEMP BYPASS VALVE POSITION [% OPEN]   ●   ●

DT-BY-2-MOV-C / DUAL TEMP BYPASS VALVE CONTROL [% OPEN]   ●   ●

DT-BY-2-MOV-P / DUAL TEMP BYPASS VALVE POSITION [% OPEN]   ●   ●

DTR-T / DUAL TEMP RETURN TEMP [°F]   ●   ●   ●

DTS-F /DUAL TEMP SUPPLY FLOW [GPM]   ●   ●   ●   ●

DTS-T / DUAL TEMP SUPPLYTEMP [°F]   ●   ●   ●

HHW-BY-MOV-C / HHW BYPASS VALVE CONTROL [% OPEN]   ●   ●

HHW-P1-ENA / HHW PUMP 1 ENA [ON/OFF]   ●   ●

HHW-P1-FBK / HHW PUMP 1 FEEDBACK/FAULT ALARM   ●   ●   ●

HHW-P1-S / HHW PUMP 1 STATUS [ON/OFF]   ●   ● PUMP OFF   ●

HHW-P1-SPD / PUMP SPEED [HZ]   ●   ●

SCALE: NOT TO SCALE1
BOILER TEMPERATURE RESET CURVE
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