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NETWORK

PROVIDE WITH EXTRA 
CONTROLLERS WITH 
SPACE FOR ADDITIONAL
EXPANSION MODULES
AS REQUIRED FOR 
FUTURE EXPANSION 
(FIELD COORDINATE 
LOCATIONS, SEE PLANS).

NEW DDC 
BUILDING
GLOBAL

CONTROLLER

NEW BLOWER 
COIL UNIT

CONTROLLER
(TYPICAL)

NEW FAN COIL 
UNIT

CONTROLLER
(TYPICAL)

NEW OPERATOR
WORKSTATION
(FIELD LOCATE)

NEW GLOBAL BAS CONTROLLER IN 
EXISTING FIRST FLOOR MECH. ROOM.

NEW CONTROLS WORKSTATION, WITH 
CONTROLS HARDWARE, SOFTWARE,
AND CONTROLS SYSTEM GRAPHICS.

1

KEYED NOTES

2

2

BUILDING AUTOMATION SYSTEM (BAS) RISER DIAGRAM

1

ELECTRICAL CONTRACTOR TO PROVIDE 
ALL WIRING, CONDUIT, JUNCTION 
BOXES, ETC. AS REQUIRED FOR 
COMPLETE CONTROLS INSTALLATION. 
ALL WIRING ROUTED THROUGH 
EXPOSED CEILING LOCATIONS SHALL BE 
ROUTED IN CONDUIT.  CONTROLS 
CONTRACTOR TO PROVIDE ALL 
WORKSTATIONS, HARDWARE, 
SOFTWARE, FINAL TERMINATIONS, 
PROGRAMMING, TESTING, AND FIELD 
START-UP OF DDC CONTROLS SYSTEMS 
AS INDICATED ON PLANS TO OWNER'S / 
ENGINEER'S SATISFACTION.

1.

GENERAL BAS CONTROL SYSTEM NOTE

INTERNET
CONNECTION
AS REQUIRED

120V BY E.C.

NEW RTU
CONTROLLER

(TYPICAL)

NEW FAN
CONTROLLER

(TYPICAL)

NEW BOILER 
CONTROLLER

(TYPICAL)

NEW PUMP 
CONTROLLER

(TYPICAL)

ELEVATOR 
CONTROLLER

(TYPICAL)

OTHER 
CONTROLLER
AS REQUIRED

BAS CONTRACTOR SHALL BUILD GRAPHICS FOR 
EACH SYSTEM, AND SHALL COORDINATE WITH 
THE OWNER WHICH VIEWABLE POINTS FROM 
THE EQUIPMENT BACNET LIST SHALL BE 
DISPLAYED ON THE CONTROLS GRAPHICS.

1.

BAS CONTROL SYSTEM GRAPHICS INTEGRATION NOTE

B-1

DO

DI

DI

ENABLE

PROOF

ALARM

T

AI

DIDO

ENABLE PROOF

FLOW SWITCH

AI

BOILER CIRC. PUMP

B-2

DO

DI

DI

ENABLE

PROOF

ALARM

T

AI

DIDO

ENABLE PROOF

FLOW SWITCH

AI

BOILER CIRC. PUMP

T

AI

T

AI

TO BUILDING LOOP.
SEE MECHANICAL 
PLANS FOR 
CONTINUATION.

AO

ENABLE PROOFALARMSPEED

DI DIDO

VFD

AI

DI

DO DDC PANEL DIGITAL OUTPUT

DDC PANEL ANALOG INPUT

DDC DIGITAL INPUT

AO DDC ANALOG OUTPUT

T

AI

OUTDOOR DRY BULB

T

AI

OUTDOOR WET BULB

MOUNT ON NORTH SIDE
OF BUILDING IN SHADE

AI

DIFFERENTIAL
PRESSURE
TRANSMITTER,
LOCATE IN
SECOND 
FLOOR MECH.
ROOM SPACE.

HEATING WATER SUPPLY

HEATING WATER RETURN

HEATING HOT WATER SYSTEM 
SEQUENCE OF OPERATION
BOILER SEQUENCE OF OPERATION

THE BUILDING AUTOMATION SYSTEM (BAS) SHALL ENABLE THE HEATING HOT WATER SYSTEM OPERATION BASED ON OWNER 
DEFINED SCHEDULE, AND THE INDIVIDUAL PACKAGED CASCADING BOILER CONTROLS SHALL ENABLE HEATING HOT WATER 
BOILER OPERATION, DUTY ROTATE INDIVIDUAL BOILERS, AND MONITOR HEATING HOT WATER SYSTEM STATUS.

HEATING HOT WATER SYSTEM OVERVIEW

THE BAS SHALL ENABLE / DISABLE THE HEATING HOT WATER SYSTEM OPERATION VIA A DATA COMMUNICATIONS LINK.  THE 
SYSTEM CONTROLLER SHALL ENABLE / DISABLE THE SECONDARY HEATING HOT WATER PUMP OPERATION.  WHEN FLOW IS 
VERIFIED AT THE HEATING HOT WATER BOILER VIA THE FLOW SWITCH PROVIDED BY THE HEATING HOT WATER BOILER 
MANUFACTURER, THE HEATING HOT WATER BOILER SHALL ENABLE AND MODULATE OUTPUT CAPACITY AS REQUIRED TO 
MAINTAIN THE HEATING HOT WATER SUPPLY SYSTEM SETPOINT.

HEATING HOT WATER SYSTEM SCHEDULING

THE HEATING HOT WATER SYSTEM CONTROLLER SHALL START THE HEATING HOT WATER BOILER BASED UPON A GRAPHICAL 
CALENDAR TIME OF DAY SCHEDULING APPLICATION WITH THE OPTION TO USE OUTSIDE AMBIENT TEMPERATURE LOCKOUT.  
THE HEATING WATER PLANT SHALL START IN RESPONSE TO THE OPTIMUM START, NIGHT SETBACK, OR TIMED OVERRIDE 
OPERATION OF THE BUILDING AIR HANDLING UNITS.

HEATING HOT WATER BOILER SEQUENCE OF OPERATION

UPON A CALL FOR HEATING, THE INDIVIDUAL PACKAGED ON-BOARD BOILER CONTROLLERS SHALL ENABLE AND DISABLE 
HEATING HOT WATER BOILERS AND THEIR ASSOCIATED BOILER CIRCULATOR PUMP AS REQUIRED TO MAXIMIZE HEATING HOT 
WATER SYSTEM EFFICIENCY BY UTILIZING A LOWER BOILER FIRING RATE ACROSS MULTIPLE BOILERS TO MAINTAIN 
CONDENSING OPERATION FOR AS LONG AS POSSIBLE.  THE PACKAGED ON-BOARD BOILER CONTROLS SHALL MODULATE 
FIRING RATE TO MAINTAIN THE SYSTEM LEAVING WATER TEMPERATURE SETPOINT OF 150 DEG. F (ADJ.).  RESET OF THE 
SUPPLY WATER TEMPERATURE FROM A MAXIMUM OF 150 DEG. F (ADJ.) TO A MINIMUM OF 110 DEG. F (ADJ.) SHALL OCCUR IN 
RESPONSE TO THE MEASURED VALUE FROM THE AMBIENT TEMPERATURE SENSOR PROVIDED BY THE BOILER 
MANUFACTURER.  THE RESET SCHEDULE SHALL OCCUR FROM 70 DEG. F AMBIENT TEMPERATURE (FULL RESET) TO 40 DEG. F 
AMBIENT (NO RESET).

VARIABLE SPEED PUMPING SEQUENCE OF OPERATION

THE BAS SHALL MONITOR THE HEATING HOT WATER DIFFERENTIAL PRESSURE SENSOR.  THE HEATING HOT WATER SYSTEM 
CONTROLLER SHALL CYCLE THE SYSTEM HEATING HOT WATER PUMPS BETWEEN PRIMARY / STANDBY POSITIONS WEEKLY TO 
ENSURE EQUAL PUMP RUN TIME.  THE PRIMARY HEATING HOT WATER PUMP SHALL BE ENABLED BY THE HEATING HOT WATER 
SYSTEM CONTROLLER.  WHEN ENABLED, THE PRIMARY HEATING HOT WATER PUMP SHALL START AND SHALL RUN 
CONTINUOUSLY.  WHILE RUNNING, THE PRIMARY HEATING HOT WATER PUMP VARIABLE FREQUENCY DRIVE SHALL MODULATE 
PUMP SPEED AS REQUIRED TO MAINTAIN THE HEATING HOT WATER MINIMUM DIFFERENTIAL PRESSURE SETPOINT OF 15 PSI 
(ADJ.).  IF, FOR ANY REASON, THE PRIMARY HEATING HOT WATER PUMP FAILS TO START OR THE PUMP STATUS DOES NOT 
MATCH ITS COMMANDED VALUE, THE STANDBY HEATING HOT WATER PUMP SHALL BE STARTED AUTOMATICALLY AND AN 
ALARM FOR THE FAILED PUMP SHALL BE GENERATED AT THE BAS WORKSTATION.

HEATING WATER SYSTEM CONTROL DIAGRAM

P-2

AI

FLOW
METER

EXHAUST 
AIREXHAUST 

FAN

EXHAUST FAN - SEQUENCE OF OPERATION
(TYPICAL)

EXHAUST FANS SHALL OPERATE INTERLOCKED WITH A SIGNAL FROM THE BUILDING AUTOMATION 
SYSTEM.

THE EXHAUST FAN SHALL SHUT DOWN UPON A SIGNAL FROM THE BUILDING FIRE ALARM SYSTEM.

DI

STATUS

DO

START/STOP

EXHAUST FAN (TYPICAL) CONTROL DIAGRAM

EF-#

EXHAUST 
AIR FROM
SPACES

TO

SPACE

FAN COIL UNIT SEQUENCE OF OPERATION

AN APPLICATION SPECIFIC DDC CONTROLLER USING

ELECTRIC ACTUATION CONTROLS THE FAN COIL UNIT.

THE SPACE SERVED BY THE FCU IS CONTROLLED AS

FOLLOWS:

OPERATON (OCCUPIED OR UN-OCCUPIED MODE)

THE CONTROLLER MONITORS THE ROOM

TEMPERATURE SENSOR AND MODULATES THE FCU

COOLING AND HEATING VALVES AS REQUIRED TO

MAINTAIN THE SPACE TEMPERATURE AT SET POINT

FAN COIL
UNIT

CONDENSATE
OVERFLOW SWITCH
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R

DO
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AO

MODULATING TWO-
WAY VALVE (TYP.)
THREE-WAY VALVE
WHERE NOTED.
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OF 75 DEG. F (ADJUSTABLE).

4-PIPE FAN COIL UNIT CONTROL DIAGRAM
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BY FA INSTALLER

SMK

TO FAS
BY FA INSTALLER SMOKE DETECTOR

AS REQUIRED
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