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REMOVAL WORK
NEW WORK (HEAVY, SOLID)

EXISTING (LIGHT, SOLID)

END CAP

POINT OF CONNECTION TO EXISTING

POINT OF DISCONNECTION

PIPE DOWN

PIPE UP

BALL VALVE

CHECK VALVE

GATE AS SPECIFIED

CALIBRATED BALANCING VALVE

3-WAY CONTROL VALVE

FLEXIBLE PIPE CONNECTION

FLANGE CONNECTION

STRAINER W/ BLOWDOWN

MOTOR OPERATED DAMPER

SHEET NOTE NUMBER

REVISION NUMBER

T

2

1

THERMOSTAT

HUMIDISTATH

3 GENERAL NOTE NUMBER

SOLENOID VALVE

PLUG VALVE

DIRECTION OF PITCH

DIRECTION OF FLOW

SPRINKLER MAINSP
CD CONDENSATE DRAIN

HCS
HCR

HWR HEATING WATER RETURN
HWS

CWS CHILLED WATER SUPPLY
CHILLED WATER RETURNCWR

HOT/CHILLED WATER RETURN
HOT/CHILLED WATER SUPPLY

DESCRIPTIONSYMBOL

GLOBE VALVE

BUTTERFLY VALVE (BFV)

HEATING WATER SUPPLY

VOLUMEVOL

OPERATINGOPER

DISCHARGEDIS

DEEP OR DEPTH
DEWPOINT TEMPERATUREDPT

DP

PRESSURE
WATER, OIL AND GASWOG

WORKING STEAM PRESSUREWSP

EER ENERGY EFFICIENCY RATIO

DOUBLE WIDTH DOUBLE INLETDWDI

CENTERCTR

CMPR COMPRESSOR

SINGLE WIDTH SINGLE INLETSWSI

WYE DELTAYDY

VELOCITY PRESSUREVP

SOLID NEUTRALS/N

PART WINDINGPW

MOTOR CONTROL CENTERMCC

FULL VOLTAGE NON-REVERSINGFVNR

DIRECT DIGITAL CONTROLDDC

BOTTOM OF PIPEBOP

CLOSED CIRCUIT TELEVISIONCCTV

WEIGHTWT

ABSOLUTE
POUNDS PER SQUARE INCHPSIA

COEFFICIENT OF PERFORMANCECOP

CONDENSATECOND

AVERAGEAVG

EQUIPMENTEQUIP

THREADEDTHD

REVOLUTIONREV

MANUFACTURERS ASSOCIATION
NATIONAL ELECTRICAL NEMA

FINISHFIN
FLOORFL

DEGREE CELSIUS°C

SWITCHSW

SINGLE POLE DOUBLE THROWSPDT

ELECTRICAL METALLIC TUBINGEMT

GYPSUM WALL BOARDGWB

IND INDEPENDENT

PARTIALPART

BUILDING AUTOMATION SYSTEMBAS

HOSE BIBBHB

NET POSITIVE SUCTION HEADNPSH

J JUNCTION BOXJ

I

X

W

H

G

V

U

T

E

F

S

R
Q

D

P

O

K

L

M

N

C

B

A

INVERT ELEVATIONINV

VOLT AMPERE(S)VA

WATTHOURWH

HOUR(S)H

WATER GAUGEWG

WP     WEATHERPROOF
WATER PRESSURE DROP

WET BULB TEMPERATURE

WPD     

WBT     

VENT THROUGH ROOFVTR   

VERTICALVERT

UNOCC UNOCCUPIED

TEMPERATURE DIFFERENCETD

TONS TONS OF REFRIGERATION
TOTAL PRESSURETP

TOTAL HEATTH

TOTAL DYNAMIC HEADTDH

SQUARE FOOTSQ FT

STRUCTURESTR
SUCTIONSUCT

STATIC PRESSURESP

SPECIFICATION
SINGLE POLE SINGLE THROW
SQUARE

STANDARDSTD

SQ
SPST
SPEC

SENSIBLE HEATSH

SATURATIONSAT
SUPPLY AIRSA     

ROOMRM

QUANTITYQTY

REQUIREDREQ
RELATIVE HUMIDITYRH

POLE(S)P

POLYVINYL COATED STEELPVS

GAUGE

POUNDS PER SQUARE INCH

POUNDS PER SQUARE INCHPSIG

PSI
PRESS PRESSURE

PARTS PER MILLIONPPM
POSITIVEPOS

PNEUMATICPNEU

PERFORATEDPERF

OUTLET VELOCITYOV
OUTSIDE WALL HYDRANTOWH
OPEN SITEOS
OPENINGOPG

OUTSIDE GROUND HYDRANTOGH
OPEN END DUCTOED

OCCUPIEDOCC
ON CENTER
OUTDOOR AIR

OC      
OA      

NEGATIVENEG

MISC MISCELLANEOUS

MINUTEM

LENGTHLG
LIQ LIQUID

LF LINEAR FEET
LCP     LOCAL CONTROL PANEL

POUNDLB

INTERNATIONAL PIPE STANDARDIPS

INSIDE DIAMETERID

HORIZONTALHORZ

GALLONS PER MINUTEGPM

GALVANIZEDGALV
GAL GALLON(S)

GUIDE(S)G

FLOOR TO CENTERLINE
FINNED TUBE RADIATION
FACE VELOCITY

FLEXIBLE CONNECTIONFXC

FV
FTR
FTC

FEET
FLOOR TO BOTTOMFTB

FT

FEET PER MINUTEFPM
FEET PER SECONDFPS

FP FIRE PROTECTION

FLEXIBLEFLEX
FULL LOAD AMPERE(S)FLA     

FIRE HOSE CABINETFHC
FHR

FH
FEC FIRE EXTIGUISHER CABINET

FIRE HYDRANT

FIRE HOSE RACK

FIRE DEPARTMENT CONNECTION
FIRE DEPARTMENT VALVE
FIRE EXTINGUISHERFE

FDV
FDC

FA FROM ABOVE

EXT EXTERNAL

ELEVATORELEV

EXPANSIONEXP

EQUALEQ

ELEC ELECTRIC
ELEVATIONEL

EFFICIENCYEFF

DIRECT EXPANSIONDX

DIAMETERDIA

DEGREE(S)DEG 

DIRECT CURRENTDC

BUILDINGBLDG

CUBIC FEET PER HOURCFH

L CENTERLINEC

CUBIC INCHCU IN
CUBIC FEETCU FT

CONNECTIONCONN

BRAKE HORSEPOWERBHP

ALTERNATING CURRENTAC

AMERICAN WELDING SOCIETYAWS     

ATMOSPHEREATM

SHORT CIRCUITSC

ROOT MEAN SQUARERMS

POLYVINYL CHLORIDEPVC

PANELPNL

NOT TO SCALENTS

NUMBERNO

NATIONAL ELECTRICAL CODENEC
NOISE CRITERIANC

MOUNTEDMTD

MAXIMUM FUSE AMPERESMFA

THOUSAND CIRCULAR MILS

MINIMUM CIRCUIT AMPERESMCA

MCM

KILOVOLT(S)KV
KVA KILOVOLT AMPERE(S)

ISOLATED GROUNDIG

AND REFRIGERATION
HEATING, AIR-CONDITIONING,HACR

HIGH INTENSITY DISCHARGEHID

GROUNDGND

FLAT OVALFO

ELECTRIC WATER COOLEREWC     

CONSTRUCTIONCONST

CIRCUITCKT

AD      
AFF     
AFM

A 

AS
ATC

AWG   

BF      
BG      

BTUH   
BWEF    

CB      

CFM

DBT     

DF      

EX
EA      
EAT     

EGU     

EWT     

ESP     

EXH

FACP    

FLG

FOT

GM

GPH

HC      

HGT     

HOA     

HP
HVAC    

HZ      

I=B=R

IN
IN WG

KW

LAT     

LRA     

LB/HR

LWT     

MAX     
MBH     

MER     

MH      

MIN     

MO      
MS      

N/A
NC

NIC     
NO

NOM     

NRCA

PD      

PH      

RA      

RLA     

RPM

SEC     

SMACNA

UON     

V       

VFD

W/

WD

ACCESS DOOR
ABOVE FINISHED FLOOR
AIRFLOW MONITORING STATION

AMPERE(S)

AIR SEPARATOR
AUTOMATIC TEMPERATURE CONTROLS

AMERICAN WIRE GAUGE

BELOW FLOOR
BELOW GRADE

BRITISH THERMAL UNIT/HOUR
BAKED WHITE ENAMEL FINISH

CIRCUIT BREAKER

CUBIC FEET PER MINUTE

DRY BULB TEMPERATURE

DROP FRAME

EXISTING
EACH
ENTERING AIR TEMPERATURE

EMERGENCY GENERATOR UNIT

ENTERING WATER TEMPERATURE

EXTERNAL STATIC PRESSURE

EXHAUST 

DEGREE FAHRENHEIT

FIRE ALARM CONTROL PANEL

FLANGED

FLAT ON TOP

GAS METER

GALLONS PER HOUR

HEATING COIL

HEIGHT

HAND-OFF-AUTOMATIC

HORSEPOWER
HEATING, VENTILATING, AND 
AIR-CONDITIONING
FREQUENCY, HERTZ

INSTITUTE OF BOILER AND 
RADIATOR MANUFACTURERS

INCH(ES)
INCHES OF WATER, GAUGE

KILOWATT(S)

LEAVING AIR TEMPERATURE

LOCKED ROTOR AMPERES

POUNDS/HOUR

LEAVING WATER TEMPERATURE

MAXIMUM
ONE THOUSAND BTUH

MECHANICAL EQUIPMENT ROOM

MOUNTING HEIGHT

MINIMUM

MOTOR OPERATED
MOTOR STARTER

NOT APPLICABLE
NORMALLY CLOSED

NOT IN CONTRACT
NORMALLY OPEN

NOMINAL

NATIONAL ROOFING
CONTRACTORS' ASSOCIATION

PRESSURE DROP

PHASE

RETURN AIR

RUNNING LOAD AMPERES

REVOLUTIONS PER MINUTE

SECONDS

SHEET METAL AND AIR-
CONDITIONING CONTRACTORS' 
NATIONAL ASSOCIATION

UNLESS OTHERWISE NOTED

VOLT(S)

VARIABLE FREQUENCY DRIVE

WITH

WIDTH

VB VACUUM BREAKER

DECIBEL(S)DB

RAD      RADIATION

TEMPERATURETEMP  

VELOCITY

VARIABLE AIR VOLUME

VEL       

VAV 

W WIRE(S)

AUX AUXILIARY

C      CONDUIT

DN      DOWN

DWG      DRAWING

EC EMPTY CONDUIT

EM EMERGENCY 

°F

FOB FLAT ON BOTTOM

GFCI GROUND FAULT CIRCUIT
INTERRUPTER

TYP TYPICAL

WITHOUTW/O

XFMR TRANSFORMER

ACT ACOUSTICAL CEILING TILE

GA GAUGE

UNDERGROUND STORAGE TANKUST

OD OUTSIDE DIAMETER

IDEN IDENTIFICATION

EMS ENERGY MANAGEMENT SYSTEM

GSM GALVANIZED SHEET METAL

WALL HYDRANTWH

MIL ONE THOUSANDTH

SEER SEASONAL ENERGY
EFFICIENCY RATIO

BOB BOTTOM OF BEAM

FD FLOOR DRAIN

P PLATE

MAIN DISTRIBUTION PANELMDP

SWBD SWITCHBOARD

EW EACH WAY

GATE (VERTICAL)

C COMMON

CONNECT TO EXISTINGCX

REMOVE EXISTINGRX

2-WAY CONTROL VALVE

MOD

PUMP

UNIT HEATERUH

FCU FAN COIL UNIT

GYPSUM BOARD/PLASTER CEILING

AMBIENTAMB   
AP      
APD     
APPROX  

ACCESS PANEL
AIR PRESSURE DROP
APPROXIMATELY

13

HCR     HOT/CHILLED WATER RETURN
HCS HOT/CHILLED WATER SUPPLY

2

DOMESTIC COLD WATER
DOMESTIC HOT WATER
DOMESTIC HOT WATER RECIRCULATING

S CEILING MOUNTED SPEAKER

C CEILING MOUNTED SECURITY CAMERAS

FA CEILING MOUNTED FIRE ALARM DEVICES

J CEILING MOUNTED JUNCTION BOX

IT CEILING MOUNTED WIFI / IT DEVICE

CEILING MOUNTED SPRINKLER HEAD

GENERAL NOTESSYMBOLSABBREVIATIONS

RS REFRIGERANT SUCTION
REFRIGERANT LIQUIDRL

NATURAL GASG

THERMOMETER

PRESSURE GAUGE

DOUBLE BACKFLOW PREVENTER

FLEXIBLE PIPE CONNECTOR

MANUAL AIR VENT

GUIDE

ANCHOR

AUTOMATIC AIR VENT

HOSE-END DRAIN

THERMOMETER WELL

PRESSURE AND TEMPERATURE PLUG

PRESSURE REDUCING VALVE

RELIEF SAFETY VALVE

AD 10"x10"

ACCESS DOOR

ELBOW WITH TURNING VANES

MANUAL VOLUME DAMPER (VD)

INCLINED RISE OR DROP
ARROW IN DIRECTION OF
AIRFLOW

DR

FLEXIBLE DUCT OR

FIRE DAMPER

FIRE/SMOKE DAMPER

F/D
F/D

COMBINATION

DUCT SIZE, RECTANGULAR OR ROUND
(FIRST SIZE SHOWN IS SIDE SHOWN)

F/S
F/S

S/D
S/D

SMOKE DAMPER

AD

24"x12"
12"Ø

SYMBOL DESCRIPTION

POSITIVE PRESSURE DUCT
TURNING UP

TURNING UP

POSITIVE PRESSURE DUCT
TURNING DOWN

NEGATIVE PRESSURE DUCT
TURNING DOWN

FLEXIBLE CONNECTION

NEGATIVE PRESSURE DUCT

TRANSITION FROM RECTANGULAR
DUCT TO ROUND OR OVAL DUCT

TRANSITION, RECTANGULAR

BACKDRAFT DAMPER
BDBD

TEE WITH TURNING VANES

12"x12"

6"x12"

8"x12"

(FOR SINGLE LINE DUCT SEE 
ADJACENT DUCT SIZES)

(FOR SINGLE LINE DUCT SEE 
ADJACENT DUCT SIZES)

45° RECTANGULAR/SQUARE 
TAKE-OFF

OVAL DUCT DESIGNATION

ROUND DUCT DESIGNATION

INDICATES CFM

CEILING MOUNTED RETURN 
OR EXHAUST GRILLE

CG-1
150

CD-1
150

INDICATES CFM

INDICATES TYPE, REFER

AIR DIFFUSER 
CEILING MOUNTED SUPPLY

TO SCHEDULE

INDICATES TYPE, REFER
TO SCHEDULE

U/C

D/L

UNDERCUT DOOR (1" UON)

DOOR LOUVER (W/ SIZE)
(12"x12")

12"x12"

6"x12"

8"x12"

VD
VD

UNION

TS TEMPERATURE SENSOR

RV RADON VENT
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1 100% CONSTRUCTION DOCUMENTS 01/14/2022

1. ALL WORK SHALL COMPLY WITH ALL APPLICABLE CODES INCLUDING REQUIREMENTS OF LOCAL AUTHORITIES.

2. SPECIFICATIONS INCLUDE ADDITIONAL WORK THAT MAY NOT BE INDICATED ON THE DRAWINGS; REVIEW SPECIFICATIONS CAREFULLY.

3. CONTRACTOR IS RESPONSIBLE FOR OBTAINING ALL PERMITS REQUIRED FOR THIS PROJECT.  COORDINATE WORK WITH APPROPRIATE
AUTHORITIES HAVING JURISDICTION AND OBTAIN ALL NECESSARY PERMITS AND INSPECTIONS.  WHEN WORK IS COMPLETE, PROVIDE OWNER
WITH APPROPRIATE CERTIFICATE OF FINAL INSPECTION AND COMPLETION FROM SAID AUTHORITIES.

4. CONTRACTOR SHALL TAKE PRECAUTIONS TO PREVENT DAMAGE TO BUILDING COMPONENTS NOT INCLUDED IN THE PROJECT.  IF ANY
DAMAGE OCCURS, CONTRACTOR SHALL REPAIR DAMAGE USING SAME MATERIAL AND FINISHES AS EXISTING.

5. REPAIR ALL DAMAGE TO WALLS, CEILINGS, FLOORS AND ANY OTHER EXISTING CONSTRUCTION RESULTING FROM WORK.  FINISHED REPAIRS
SHALL MATCH EXISTING ADJACENT CONSTRUCTION AND FINISH AND SHALL BE TO THE HCPSS PROJECT COORDINATOR'S SATISFACTION AND
APPROVAL.  WHILE SCHOOL IS IN SESSION NO SUCH DAMAGE SHALL BE LEFT UNREPAIRED AT THE START OF SCHOOL HOURS.

6. RELOCATE OR REWORK EXISTING LIGHTS, PIPING, DUCTWORK, CONDUIT, WIRING AND ALL OTHER BUILDING COMPONENTS AS NECESSARY
FOR COMPLETION OF WORK.

7. THE CONTRACTOR SHALL BECOME THOROUGHLY FAMILIAR WITH THE SITE AND THE CONDITIONS UNDER WHICH THE WORK WILL BE
PERFORMED, INCLUDING AVAILABLE SPACE, EXISTING CONSTRUCTION (I.E. FULL-HEIGHT CMU AND OTHER WALLS).  ALL COSTS ASSOCIATED
WITH THE CONTRACTOR'S FAILURE TO BECOME FAMILIAR WITH THE SITE SHALL BE CONTRACTOR'S RESPONSIBILITY.

8. THE CONTRACTOR SHALL FIELD VERIFY ALL NECESSARY DIMENSIONS PRIOR TO COMMENCING WORK AND FABRICATING COMPONENTS.

9. LOCATION OF EXISTING WORK SHOWN ON DRAWINGS IS BASED ON ORIGINAL CONSTRUCTION DRAWINGS.   CONTRACTOR SHALL FIELD
VERIFY EXISTING SIZES AND CLEARANCES WHERE NEW EQUIPMENT, DUCT, PIPE AND ACCESSORIES ARE INSTALLED BEFORE
MANUFACTURING DUCT OR INSTALLING EQUIPMENT.  NOTIFY HCPSS PROJECT COORDINATOR OF CONFLICTS BEFORE FABRICATING
MATERIAL AND INSTALLING EQUIPMENT.

10. WHEN WORK SPECIFIED OR SHOWN ON THE DRAWING REQUIRES RELOCATING EXISTING UTILITIES, POWER, TELECOMMUNICATIONS, PIPING,
DUCTWORK OR EQUIPMENT, THE CONTRACTOR SHALL PERFORM ALL WORK AND MAKE ALL NECESSARY CHANGES TO EXISTING BUILDING
COMPONENTS AS MAY BE REQUIRED TO LEAVE THE ENTIRE COMPLETE WORK IN A FINISHED AND WORKMANLIKE CONDITION TO THE ENTIRE
SATISFACTION OF THE HCPSS PROJECT COORDINATOR REGARDLESS OF WHETHER OR NOT THESE CHANGES ARE SPECIFICALLY CALLED
FOR BY THE SPECIFICATIONS OR SHOWN ON THE DRAWINGS.  ALL WORK PERFORMED ON THE EXISTING POWER SYSTEMS, PIPING SYSTEMS,
DUCTWORK OR EQUIPMENT SHALL BE DONE IN ACCORDANCE WITH APPLICABLE PROVISIONS OF THE SPECIFICATIONS INCLUDING
MATERIALS, PAINTING, INSULATION, ETC. AND CURRENT BUILDING CODES.

11. CONTRACTOR SHALL PROVIDE A WARRANTY FOR ALL WORK INCLUDED IN THIS PROJECT FOR A MINIMUM PERIOD OF TWO YEARS FROM THE
DATE OF SUBSTANTIAL COMPLETION.  WARRANTY SHALL INCLUDE 24 HOUR SERVICE.

12. IN THE EVENT OF A CONFLICT AMONG DRAWINGS, NOTES, DETAILS AND SPECIFICATIONS, CONTRACTOR SHALL CONTACT ENGINEER WITHIN
TIME PERIOD ESTABLISHED AT THE PRE-BID MEETING FOR CLARIFICATION.  AFTER THIS TIME PERIOD CONTRACTOR SHALL ASSUME THAT
MOST STRINGENT AND CONSERVATIVE OF THE CONFLICT WILL APPLY.

13. CONTRACTOR IS RESPONSIBLE FOR CONSTRUCTION MEANS, METHODS, TECHNIQUES, PROCEDURES AND JOB SITE SAFETY.

14. WHEN EQUIPMENT AND MATERIALS IS TEMPORARILY STORED OUTSIDE BEFORE INSTALLATION, CONTRACTOR SHALL PROTECT IT FROM
ADVERSE WEATHER CONDITIONS.

15. STARTUP OF ALL MECHANICAL EQUIPMENT SHALL BE PERFORMED BY A FACTORY TRAINED TECHNICIAN HAVING A MINIMUM OF 40 HOURS OF
FACTORY TRAINING ON EQUIPMENT THAT IS STARTED.

16. COORDINATE LOCATION AND INSTALLATION OF EQUIPMENT WITH OTHER TRADES.  VERIFY THAT MANUFACTURER'S REQUIRED CLEARANCES
FOR MAINTENANCE AND OPERATION ARE PROPERLY MAINTAINED.  ARRANGE EQUIPMENT AND PIPING TO ALLOW ACCESS TO VALVES,
DRAINS, CONTROLS, AND MAINTENANCE OF EQUIPMENT.

17. DRAWINGS ARE BASED ON EXISTING PLANS AND FIELD VERIFICATION WHERE FEASIBLE.  ACTUAL CONDITIONS MAY DIFFER FROM THOSE
INDICATED.  CONTRACTOR TO FIELD VERIFY IN ADVANCE THE LOCATION AND CONDITION OF THOSE EXISTING SYSTEMS SHOWN TO BE
MODIFIED OR REMOVED.  CONTRACTOR SHALL NOTIFY ENGINEER IF CONDITIONS DIFFER SIGNIFICANTLY FROM CONSTRUCTION DOCUMENTS.

18. THE HCPSS SHALL HAVE THE RIGHT TO SALVAGE ANY MATERIALS OR EQUIPMENT THIS IS BEING REMOVED AS PART OF THIS PROJECT.
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BAS OUTDOOR AIR
TEMPERATURE SENSOR
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ATC GENERAL NOTES

SEQUENCE OF OPERATION:

GENERAL

BOILERS B-1 AND B-2 SHALL BE CONTROLLED BY THEIR BOILER CONTROLS FURNISHED BY THE BOILER MANUFACTURER.

PROVIDE ALL WIRING, DEVICES, AND ACCESSORIES REQUIRED TO CONNECT THE POINTS SHOWN ON THE CONTROL DIAGRAM AND DESCRIBED IN THE POINT LIST TO THE NEW
TRIDIUM NIAGARA N4 DIRECT DIGITAL CONTROL (DDC) BUILDING AUTOMATION SYSTEM (BAS). PROVIDE ALL INTERLOCK WIRING BETWEEN BOILER FACTORY CONTROLS AND
ASSOCIATED DEVICES SUCH AS CIRCULATION PUMPS, TEMPERATURE SENSORS, LOCAL CONTROLLER NETWORK WIRING, AND ANY OTHER WIRING NECESSARY FOR OPERATION.

THE BAS SHALL ALSO COMMUNICATE WITH THE MULTIPLE BOILER CONTROL SYSTEM THROUGH A BACNET INTERFACE AND SHALL RECEIVE THE INPUT/OUTPUT PARAMETERS
LISTED IN SECTION 230900 - INSTRUMENTATION AND CONTROL OF HVAC.

COORDINATE THE CONNECTION OF THE EMERGENCY POWER OFF SWITCHES FOR BOILERS WITH THE ELECTRICAL CONTRACTOR.

HEATING WATER SYSTEM - SEQUENCE OF OPERATION

THE BAS SHALL MONITOR THE STATUS OF THE EXISTING HVAC ZONES. WHENEVER ONE OR MORE OF THE ZONES ARE IN OCCUPIED MODE, OR THE OUTDOOR AIR TEMPERATURE
IS BELOW 40°F, THE HEATING WATER PLANT SHALL OPERATE IN OCCUPIED MODE. THE LEAD PUMP SHALL BE ENERGIZED. IF AFTER A 10 SECOND DELAY THE LEAD PUMP DOES
NOT SHOW STATUS THROUGH THE DIFFERENTIAL PRESSURE SWITCH, THE LAG PUMP SHALL BE ENERGIZED, AN ALARM SHALL BE SIGNALED AT THE BAS, AND THE LAG PUMP
SHALL CONTINUE TO RUN UNTIL THE STATUS IS PROVEN ON THE LEAD PUMP. PUMP RUNTIME SHALL BE TOTALIZED, AND THE LEAD/LAG PUMP SHALL BE COMMANDED TO THE
PUMP WITH THE LOWEST TOTAL RUNTIME DURING THE FIRST UNOCCUPIED CYCLE OF EVERY MONTH. THIS SHALL PREVENT PUMPS FROM SWITCHING WHILE RUNNING, AND
ALLOW FOR THE LEAD/LAG SWITCH TO OCCUR ON STARTUP.

BOILERS B-1 AND B-2 SHALL OPERATE UNDER CONTROL OF THE MULTIPLE BOILER CONTROL SYSTEM FURNISHED BY THE BOILER MANUFACTURER TO MAINTAIN THE REQUIRED
HEATING WATER SUPPLY TEMPERATURE OF 180°F. THE 3-WAY BYPASS VALVE (V-1) SHALL MODULATE VIA A CONTROL LOOP TO MAINTAIN THE HEATING WATER SUPPLY
TEMPERATURE AS SENSED BY THE SENSOR AFTER THE BYPASS BASED ON THE FOLLOWING OUTDOOR AIR RESET SCHEDULE:

OUTDOOR AIR TEMPERATURE HEATING WATER SUPPLY TEMPERATURE
10°F AND BELOW  180°F
60°F AND ABOVE  140°F

BOILERS SEQUENCING AND FIRING RATE SHALL BE DETERMINED BY THE MULTIPLE BOILER CONTROL SYSTEM. THE CIRCULATION PUMPS SHALL BE INTERLOCKED WITH THE
INDIVIDUAL BOILER CONTROLLERS, AND SHALL BOTH BE ENERGIZED WHENEVER THE PLANT IS IN OCCUPIED MODE.

ALARMS

ALARMS SHALL SIGNAL AT THE BAS FOR ANY OF THE FOLLOWING CONDITIONS:

1. THE LEAD PUMP FAILS TO START.
2. THE LEAD BOILER FAILS TO START.
3. FAULT FOR ANY BOILER.
4. THE HEATING WATER SUPPLY TEMPERATURE AS SENSED BY TEMPERATURE SENSOR TS-1 DROPS MORE THAN 5°F BELOW SETPOINT FOR MORE THAN 30 MINUTES.

1. ALL AUTOMATIC TEMPERATURE CONTROLS SHALL BE TRIDIUM NIAGARA DDC
CONTROLS AND SHALL BE CONNECTED TO THE EXISTING TRIDIUM NIAGARA N4
BUILDING AUTOMATION SYSTEM (BAS). THE CONTRACTOR SHALL COORDINATE WITH
HCPSS IT DEPARTMENT TO OBTAIN A NETWORK DROP NEARBY EACH NEW
CONTROLLER AND INTEGRATE THE CONTROLLERS INTO THE EXISTING DATABASE.

2. ALL FACTORY INTERLOCK WIRING AND CONNECTIONS SHALL BE PROVIDED TO ALLOW
FOR THE BOILERS TO OPERATE. THE BOILERS SHALL BE CONTROLLED BY A
MULTI-MOD/BACNET MULTIPLE BOILER CONTROL PANEL. THIS SHALL INTERLOCK TO
PROVIDE BURNER, CIRCULATION PUMP, AND OTHER NECESSARY CONTROLS TO
ALLOW THE BOILERS TO OPERATE, STAGE, AND LEAD/LAG. THE BOILER THAT
RECEIVES BACKUP GENERATOR POWER SHALL BE DESIGNATED THE LEAD BOILER IN
INTERNAL PROGRAMMING. THE MULTI-MOD SHALL RECIEVE AN
OCCUPIED/UNOCCUPIED COMMAND FROM THE BAS. THE BOILERS SHALL OPERATE AT
THEIR SETPOINT, WHICH SHALL BE ABLE TO BE OVERRIDDEN BY THE OPERATOR ON
THE BAS VIA THE BACNET INTERFACE. THE BOILER CIRCULATION PUMPS SHALL RUN
WHENEVER THE BOILER PLANT IS IN OCCUPIED MODE, AS PER MANUFACTURER
RECOMMENDATIONS.

3. ENSURE OCCUPIED SCHEDULE IS INTEGRATED WITH EXISTING TO REMAIN CONTROLS
FOR RTUS AND OTHER HVAC EQUIPMENT THAT IS CONTROLLED BY SYSTEMS OTHER
THAN TRIDIUM NIAGARA.

4. DEMO ANY EXISTING PNEUMATICS CONTROLS LINES TO DEVICES BEING REPLACED
BY DDC BACK TO THE MAIN CONTROL AIR SUPPLY LINE. CAP LINES WHERE DEMO-ED
AND ENSURE THERE ARE NO LEAKS.

5. THE BAS SHALL COMMUNICATE WITH THE MULTI-MOD BOILER CONTROL SYSTEM
FURNISHED BY THE BOILER MANUFACTURER VIA BACNET.  THE CONTROL SYSTEM
SHALL PROVIDE BURNER STATUS, FAULT, AND OTHER INFORMATION TO THE BAS IN
TEXT FORMAT VIA BACNET/IP OR BACNET MS/TP.  REFER TO SECTION 230900 -
INSTRUMENTATION AND CONTROL OF HVAC FOR SPECIFIC INPUT/OUTPUT
PARAMETERS.

6. ALL INPUT/OUTPUT POINTS SHOWN ON THE DDC POINTS LIST SHALL BE HARDWIRED
TO THE BAS. THE BAS SHALL ALSO RECEIVE ALL AVAILABLE BACNET INFORMATION
FROM THE BOILER CONTROL SYSTEM AS DESCRIBED ABOVE. BACNET POINTS SHALL
NOT BE A SUBSTITUTE FOR THE HARDWIRED POINTS SHOWN ON THE DDC POINTS
LIST.

7. PROVIDE ALL CONTROLLERS, CONTROL DEVICES, CONTROL PANELS, CONTROLLER
PROGRAMMING, CONTROLLER PROGRAMMING SOFTWARE, CONTROLLER
INPUT/OUTPUT AND POWER WIRING, AND CONTROLLER NETWORK WIRING REQUIRED
TO ACCOMPLISH THE SEQUENCES OF OPERATION.

8. DDC CONTROLS POWER SHALL BE CONNECTED TO THE EMERGENCY BACKUP POWER
CIRCUIT AND A UPS SHALL BE PROVIDED. THIS APPLIES TO THE NIAGARA
CONTROLLER, THE MULTI-MOD AND BURNER CONTROLS ON THE LEAD BOILER, THE
CIRCULATION PUMP ON THE LEAD BOILER, AS WELL AS ANY OTHER DEVICES
NECESSARY FOR OPERATION OF THE LEAD BOILER. THIS WILL ALLOW FOR THE
HEATING PLANT TO RUN ON BACKUP GENERATOR POWER IN THE CASE OF AN
OUTAGE.

9. EXISTING DDC WIRING AND CONDUIT MAY BE REUSED TO THE EXTENT THAT IT IS
SUITABLE FOR THE NEW INSTALLATION.

10. UPDATE THE GRAPHICS ON THE EXISTING BAS TO FULLY INCORPORATE THE
CONTROLLED SYSTEMS INTO THE BAS AT THE SCHOOL AND AT THE CENTRAL
MAINTENANCE FACILITY ON MENDENHALL COURT.

11. GRAPHICS SHALL BE PROVIDED IN THE BAS FOR ALL COMPONENTS OF THE SYSTEMS,
IDENTIFYING THE CURRENT MODE OF OPERATION, SETPOINTS, AND CURRENT
VALUES OF ALL POINTS.

12. ALL ATC WORK SHALL BE PERFORMED BY AN AUTHORIZED TRIDIUM CONTROLS
INSTALLER.

2 HEATING WATER SYSTEM CONTROL DIAGRAM
SCALE:  NONEM5.1
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HEATING WATER SYSTEM SEQUENCE,
NOTES AND POINTS LIST
SCALE:  NONEM5.1
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SCALE:  NONEM5.1

EXHAUST / VENTILATION  CONTROL DIAGRAM
AND SEQUENCE

MULTI-
MOD

PANEL

DMPR-VF1

GENERAL:

THE EXISTING EXHAUST FAN VF #1 FOR THE BOILER ROOM AND THE TWO EXISTING  VENTILATION / COMBUSTION DAMPERS OVER THE ENTRANCE DOOR AS
WELL AS THE BACKDRAFT DAMPER FOR THE FAN ARE PNEUMATICALLY CONTROLLED.  CONVERT DAMPER ACTUATORS TO 24VDC DDC STYLE.  ADD IN A
THERMOSTAT TO BE USED TO CONTROL FAN VF-1. CONVERT FAN BACKDRAFT DAMPER ACTUATOR TO 24VDC DDC STYLE. PROVIDE SPLIT-CORE CURRENT
TRANSFORMER ON EXISTING VENTILATION FAN VF #1 FOR STATUS. PROVIDE SEALED MERCURY-STYLE END SWITCHES FOR DAMPER STATUS MOUNTED TO
BLADES.

DISABLE EXISTING SUPPLY FAN VF #2 AND LOCK EXISTING DAMPER CLOSED.

SEQUENCE OF OPERATION:

SUMMER (BOILERS DE-ENERGIZED):

EXISTING VF #1 SHALL BE USED FOR COMFORT VENTILATION OF THE BOILER ROOM.  PROVIDE THERMOSTAT AND CONTROL BY TEMPERATURE (80° F,
ADJUSTABLE).  WHENEVER VF #1 IS ENERGIZED BOTH DAMPERS IN THE LOUVER OVER THE DOOR AND THE DAMPER AT VF #1 SHALL OPEN.  WHEN VF #1 IS
DE-ENERGIZED, DAMPERS SHALL CLOSE.

WINTER (BOILERS ENERGIZED):

WHEN BOILER #1 IS ENERGIZED, OPEN DAMPER DMPR-1 IN THE LOUVER OVER THE DOOR. WHEN BOILER #2 IS ENERGIZED, OPEN DAMPER DMPR-2.  WHEN
BOILER IS DE-ENERGIZED, ASSOCIATED DAMPER SHALL CLOSE.

VENTILATION FAN VF #1 SHALL REMAIN DE-ENERGIZED IN WINTER OR WHENEVER EITHER BOILER IS ENERGIZED.

SAFETIES:

IF AFTER 5 MINUTES, END SWITCH STATUS DOES NOT MATCH COMMAND, ISSUE AN ALARM VIA THE BAS.  ADDITIONALLY, IF THE CURRENT TRANSFORMER
FOR THE EXHAUST FAN VF #1 INDICATES A RUNNING STATUS, ENERGIZE BOTH VENTILATION DAMPERS TO OPEN.  IF AFTER 5 MINUTES, END SWITCH
STATUS DOES NOT MATCH COMMAND, ISSUE AN ALARM VIA THE BAS.

THERMOSTAT

202115

NONE

JRB

RML

M5.1

CONTROLS & SEQUENCE OF
OPERATIONS

S H E E T

D R A W I N G

D R A W N   B Y

C H E C K E D   B Y

P R O J E C T   N O.

S C A L E

D E S C R I P T I O NN O. D A T E

L

1

2

3

4

5

6

7

8

9

10

KJIHGFEDCBA M

S E A L

C O N S U L T A N T S

P R O J E C T

Howard County Public School System
9020 Mendenhall Court
Columbia, MD 21045

MECHANICAL ENGINEERS

BUILDING DYNAMICS, LLC
8600 FOUNDRY ST., SUITE 306

MILL BOX 2054
SAVAGE, MD 20763

building-dynamics.com

ELECTRICAL ENGINEERS

PAULCO ENGINEERING, INC.
14211 MEADOW LAKE DRIVE

GLENELG, MD 21737
p:  301.523.5012

H
A

M
M

O
N

D
 E

S/
M

S
B

O
IL

ER
 R

EP
LA

C
EM

EN
T

81
00

 A
LA

D
D

IN
 D

R
IV

E
LA

U
R

EL
, M

D
 2

07
23

KEY PLAN

1 100% CONSTRUCTION DOCUMENTS 01/14/2022

AutoCAD SHX Text
B

AutoCAD SHX Text
1

AutoCAD SHX Text
B

AutoCAD SHX Text
2

AutoCAD SHX Text
T

AutoCAD SHX Text
AI

AutoCAD SHX Text
2

AutoCAD SHX Text
DI

AutoCAD SHX Text
3

AutoCAD SHX Text
DI

AutoCAD SHX Text
4

AutoCAD SHX Text
DO

AutoCAD SHX Text
3

AutoCAD SHX Text
DI

AutoCAD SHX Text
5

AutoCAD SHX Text
DI

AutoCAD SHX Text
6

AutoCAD SHX Text
DO

AutoCAD SHX Text
5

AutoCAD SHX Text
DP

AutoCAD SHX Text
DP

AutoCAD SHX Text
DI

AutoCAD SHX Text
1

AutoCAD SHX Text
DO

AutoCAD SHX Text
1

AutoCAD SHX Text
DI

AutoCAD SHX Text
2

AutoCAD SHX Text
DO

AutoCAD SHX Text
2

AutoCAD SHX Text
P

AutoCAD SHX Text
1

AutoCAD SHX Text
P

AutoCAD SHX Text
2

AutoCAD SHX Text
DP

AutoCAD SHX Text
AI

AutoCAD SHX Text
3

AutoCAD SHX Text
AI

AutoCAD SHX Text
4

AutoCAD SHX Text
DO

AutoCAD SHX Text
4

AutoCAD SHX Text
DI

AutoCAD SHX Text
7

AutoCAD SHX Text
T

AutoCAD SHX Text
AO

AutoCAD SHX Text
1

AutoCAD SHX Text
T

AutoCAD SHX Text
AI

AutoCAD SHX Text
1

AutoCAD SHX Text
DI

AutoCAD SHX Text
8

AutoCAD SHX Text
DO

AutoCAD SHX Text
6

AutoCAD SHX Text
DI

AutoCAD SHX Text
9

AutoCAD SHX Text
DO

AutoCAD SHX Text
7

AutoCAD SHX Text
DI

AutoCAD SHX Text
10

AutoCAD SHX Text
DI

AutoCAD SHX Text
12

AutoCAD SHX Text
DI

AutoCAD SHX Text
13

AutoCAD SHX Text
DO

AutoCAD SHX Text
8

AutoCAD SHX Text
DI

AutoCAD SHX Text
11

AutoCAD SHX Text
DO

AutoCAD SHX Text
9

AutoCAD SHX Text
AI

AutoCAD SHX Text
5

AutoCAD SHX Text
N

AutoCAD SHX Text
E

AutoCAD SHX Text
W

AutoCAD SHX Text
S

AutoCAD SHX Text
Professional Certification.  I certify that these documents were prepared or approved by me, and that I am a duly licensed engineer under the laws of the State of Maryland, License Number 44890, expiration date 01/08/2024.



202115

NONE

ELECTRICAL LEGEND

AND GENERAL NOTES

S H E E T

D R A W I N G

D R A W N   B Y

C H E C K E D   B Y

P R O J E C T   N O.

S C A L E

D E S C R I P T I O NN O. D A T E

L

1

2

3

4

5

6

7

8

9

10

KJIHGFEDCBA M

S E A L

C O N S U L T A N T S

P R O J E C T

9020 Mendenhall Court

Columbia, MD 21045

MECHANICAL ENGINEERS

BUILDING DYNAMICS, LLC

8600 FOUNDRY ST., SUITE 306

MILL BOX 2054

SAVAGE, MD 20763

building-dynamics.com

ELECTRICAL ENGINEERS

PAULCO ENGINEERING, INC.

14211 MEADOW LAKE DRIVE

GLENELG, MD 21737

p:  301.523.5012

H
A

M
M

O
N

D
 
E

S
/
M

S

B
O

I
L

E
R

 
R

E
P

L
A

C
E

M
E

N
T

8
1

0
0

 
A

L
A

D
D

I
N

 
D

R
I
V

E

L
A

U
R

E
L

,
 
M

D
 
2
0

7
2

3

KEY PLAN

V.H.

P.G.

18 INCH

48 INCH

18 INCH

18 INCH

48 INCH

30 INCH

18 INCH

MAX 90 INCH

42 INCH

60 INCH

96 INCH

48 INCH

48 INCH

54 INCH, (48 INCH FOR HANDICAPPED)

9 INCH ABOVE BASIN

9 INCH ABOVE COUNTER

72 INCH TO HANDLE

72 INCH TO TOP CB

MOUNTING HEIGHT

MANUAL MOTOR STARTER

EXIT LIGHT WALL MOUNTED

FIRE ALARM AUDIO/VISUAL DEVICE

FIRE ALARM PULL STATION

TELEPHONE-WALL TYPE

PUSH BUTTON

PANELBOARD

SAFETY SWITCH

THERMOSTAT

CARD READER

FINISHED FLOOR AND SHALL BE TO THE CENTER LINE OF EQUIPMENT

OUTLET BOXES FOR THE FOLLOWING EQUIPMENT/DEVICE SHALL BE ABOVE

NOTE: UNLESS OTHERWISE INDICATED, STANDARD MOUNTING HEIGHTS FOR 

EQUIPMENT/DEVICE

RECEPTACLE-GENERAL

TELEPHONE-GENERAL

RECEPTACLE-EXTERIOR

RECEPTACLE-COUNTER

RECEPTACLE-REST ROOM

RECEPTACLE-SPECIAL

RECEPTACLE-SINGLE

SWITCHES

FIXTURE SCHEDULE

,

a

3

3

a INDICATES CONTROL

3 INDICATES SOPN NUMBER

SYMBOL

3 INDICATES SOPN NUMBER

THE CONTRACT DRAWINGS

INDICATES SYMBOL

CONVENTIONS

A INDICATES TYPE OF LIGHTING FIXTURE REFER TO

G INDICATES PANELBOARD DESIGNATION

R INDICATES PANELBOARD DESIGNATION

INDICATES SPECIAL NOTE. UNLESS OTHERWISE

A

a

3

,

R

G 3

NOT ALL CONVENTIONS INDICATED HERE MAY APPEAR ON

R2,4

HOME RUN TO PANELBOARD

UNLESS OTHERWISE NOTED.

R INDICATES THE PANEL

DISTRIBUTION EQUIPMENT AS INDICATED.

2,4 NUMBERS INDICATE SOPN NUMBER FOR PANEL

CROSS HATCH LINES INDICATE THE NUMBER OF

CURRENT CARRYING CONDUCTORS (SIZE AS

DRAWING ON WHICH IT APPEARS.

ELECTRICAL GENERAL NOTE APPLY TO ALL DRAWINGS,

INDICATED IN PANELBOARD SCHEDULE).

EGN-X

NOTED, DRAWING NOTE APPLIES ONLY TO THE

CROSS HATCH LINES WITH DOT AT END

INDICATES  THE EQUIPMENT GROUNDING

CONDUCTOR (GREEN WIRE) AND SHALL BE SIZED

IN ACCORDANCE WITH NEC ARTICLE 250. GREEN

GROUNDING WIRE SHALL BE PROVIDED WITH

EACH CIRCUIT, AND/OR FEEDER. WHERE NO

WIRES ARE INDICATED, PROVIDE 2 (TWO)

CURRENT CARRYING # 12 AWG CONDUCTORS

AND 1 (ONE) # 12 GROUND WIRE FOR BRANCH

CIRCUIT WIRING IN 3/4" RACEWAY UNLESS

OTHERWISE INDICATED.

POTENTIAL TRANSFORMER

NON-FUSED SAFETY SWITCH

RIGID GALVANIZED STEEL

SPACE OR POLE NUMBER

SURFACE METAL RACEWAY

SPRINKLER FLOW ALARM

TELEPHONE TERMINAL CLOSET

TELEPHONE TERMINAL BOARD
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NO

NL

NTS

OC

NFSS

PHASE

OH

P

OL

PT

PH

PF

PNL

PVC

RAF

R

RGS

RMS

RVAT

RS

REQD

RECEPT

ON CENTER

OVERHEAD

NOT TO SCALE

NIGHT LIGHT

PANELBOARD

OVERLOAD

NORMALLY OPEN

POWER FACTOR

POLE OR POLES

REQUIRED

RECEPTACLE

RACEWAY

RAPID START

REDUCED VOLTAGE

AUTOTRANSFORMER

ROOT MEAN SQUARE

RETURN AIR FAN

POLYVINYL CHLORIDE

DESCRIPTIONABBREV
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HEATING, VENTILATING

AND AIR CONDITIONING

JB

KV

KW

KWH

KVA

LS

LTG

MAX

MCB

MCC

LV
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HANDICAPHC

AUTOMATIC TRANSFER SWITCH

AUTOMATIC TEMPERATURE CONTROL

AMPERE INTERRUPTING CAPACITY

CONTROL POWER TRANSFORMER

CLOSED CIRCUIT TELEVISION

ELECTRIC BASEBOARD HEATER

ELECTRICAL METALLIC TUBING

FIRE ALARM AND DETECTION SYSTEM

FIRE ALARM CONTROL PANEL

FIRE ALARM ANNUNCIATOR PANEL

ENCLOSED CIRCUIT BREAKER

HIGH INTENSIFY DISCHARGE

GROUND FAULT CIRCUIT INTERRUPTER

THOUSAND CIRCULAR MILLS

MOTOR CIRCUIT PROTECTOR

L
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JUNCTION BOX

CIRCUIT BREAKER

SWITCH AND FUSE

FUSED SWITCH

CABINET UNIT HEATER

ELECTRIC DOOR LOCK

DOOR CONTACT

GENERATOR

MOTOR CONNECTION

SAFETY SWITCH NON-FUSED, SIZE AS INDICATED

UNIT HEATER CONNECTION

ELECTRICAL DEVICE AS INDICATED

COMBINATION TYPE MOTOR STARTER, SIZE AS INDICATED

SAFETY SWITCH FUSED, SIZE AS INDICATEDF

THREE WAY SWITCH

SINGLE POLE SWITCH

DUPLEX RECEPTACLE

3

M

WP RECEPTACLE

WP

G

DOUBLE DUPLEX RECEPTACLE

GFCI DUPLEX RECEPTACLE

SPECIAL RECEPTACLE, SIZE AND TYPE AS NOTED

MOTION SENSOR

RECEPTACLE ABOVE CEILING

FLOOR RECEPTACLE, FLUSH WITH FLOOR

DESCRIPTIONSYMBOL

,

COVE FIXTURE. LENGTH AS SHOWN ON DRAWINGS

,

,

,

,

WALL MOUNTED LIGHTING FIXTURE

CEILING MOUNTED DOWN LIGHT

DIRECTIONAL CHEVRONS AS INDICATED

DIRECTIONAL CHEVRONS AS INDICATED

EXIT LIGHT TOP OR PENDANT MOUNTED, SINGLE FACE WITH 

EXIT LIGHT TOP OR PENDANT MOUNTED, DOUBLE FACE WITH 

POLE MOUNTED LIGHTING LUMINAIRE (S), LANDSCAPE FIXTURE

INDUSTRIAL TYPE FIXTURE
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NOT ALL SYMBOLS INDICATED HERE MAY APPEAR ON THE CONTRACT DRAWINGS

RELAY

R

TC

E

T

CR

S

UNDERGROUND COMMUNICATION LINES, AS NOTED

TIME CLOCK

TRANSFORMER, SIZE AS INDICATED

UNDERGROUND ELECTRICAL LINES, AS NOTED

SURFACE MOUNTED RACEWAY

CARD READER

KEY PAD
KP

WH WATER HEATER

CONDUIT, CONCEALED IN CEILING OR WALL OR CHASE

DESCRIPTIONSYMBOL
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KEY SWITCH

4

4 WAY SWITCH S

FIRE ALARM SYSTEM HORN

PAGING SYSTEM SPEAKER, WALL MOUNTED

PAGING SYSTEM CALL SWITCH

S

C

a

b

LIGHTING FIXTURE WITH DOUBLE BALLAST

ER
EMERGENCY BYPASS CONTROL RELAY

,

D

IF ANY SUFFIX ADDED: G INDICATES GFCI, D INDICATES DEDICATED

WP INDICATES WEATHERPROOF, R INDICATES RECESSED, S

INDICATES SURFACE MOUNTED, AND XP INDICATES EXPLOSION

PROOF

1

,

DS DISCONNECT SWITCH

X X

,

AS INDICATED

EXIT LIGHT BACK MOUNTED & w/ DIRECTIONAL CHEVRONS

AND HOA SWITCH

MANUAL MOTOR STARTER WITH THERMAL OVERLOAD

ABOVE BACKSPLASH

DUPLEX RECEPTACLE MOUNTED ABOVE COUNTER

UNDERGROUND

CONDUIT CONCEALED IN FLOOR OR UNDER FLOOR

NOT ALL ABBREVIATIONS INDICATED HERE MAY APPEAR ON THE CONTRACT DRAWINGS

1

1

DEMOLITION NOTES

DE1. DEVICES BEYOND REMODELED AREAS OF THIS CONTRACT THAT ARE

WIRED THROUGH OR FROM OUTLETS TO BE REMOVED OR

ABANDONED SHALL REMAIN AND REMAIN OPERABLE.

DE2. CONDUIT CONCEALED MAY BE LEFT IN PLACE AND ABANDONED IF

NOT INTERFERING WITH NEW WORK.  WHERE CONDUIT IS RUN

ABOVE CEILING, REMOVE WIRE AND CAP.  WHERE CONDUIT IS RUN

UP THROUGH CEILING, CUT OFF ABOVE CEILING, REMOVE WIRE

AND CAP.

DE3. THE CONTRACTOR SHALL REMOVE ALL EXISTING WIRE AND CABLE

NOT BEING USED.

DE4. WHERE EXISTING ELECTRICAL DEVICES ARE SHOWN BEING REMOVED

AND JUNCTION BOXES ARE NOT BEING RE-USED, THE ELECTRICAL

CONTRACTOR SHALL REMOVE EXISTING WIRE AND CABLE, PROVIDE

BLANK COVER PLATE AND PAINT TO MATCH EXISTING.

DE5. CONTRACTOR SHALL SUBMIT A TYPEWRITTEN INVENTORY TO

OWNER INCLUDING ALL ELECTRICAL DEVICES BEING REMOVED: I.E.,

STARTERS, DISCONNECT SWITCH ETC.  DEVICES BEING DISCARDED

SHALL THEN BECOMES THE PROPERTY OF THE CONTRACTOR AND

SHALL BE REMOVED FROM THE PROJECT SITE.

ELECTRICAL GENERAL NOTES

EGN-1 REFER TO MECHANICAL DRAWINGS FOR EXACT LOCATIONS

MECHANICAL EQUIPMENT AND DEVICES.

EGN-2 ELECTRICAL EQUIPMENT IS SPECIFIED BY MAKE AND MODEL NUMBER

TO ESTABLISH A LEVEL OF QUALITY, DIMENSIONAL LIMITATIONS,

AND PERFORMANCE CHARACTERISTICS UNLESS OTHERWISE NOTED.

PRODUCTS OF OTHER MANUFACTURERS MAY BE FURNISHED.

HOWEVER THE CONTRACTOR IS RESPONSIBLE FOR PROVIDING THE

SAME OR BETTER LEVEL OF QUALITY; DIMENSIONAL LIMITATIONS;

AND PERFORMANCE CHARACTERISTICS.

EGN-3 UNLESS OTHERWISE NOTED, ALL WORK IN FINISHED OCCUPIED

AREAS SHALL BE CONCEALED ABOVE CEILING, IN WALL AND/OR IN

CHASES. ALL RACEWAYS IN BOILER ROOM AND PENTHOUSE SHALL BE

EXPOSED.

EGN-4 ALL MATERIAL AND EQUIPMENT SHALL BE U.L. LISTED AS SUITABLE

FOR THE LOCATION AND ENVIRONMENT FOR WHICH IT IS USED AND

SHALL MEET MCPS REQUIREMENTS.

EGN-5 ALL WORK SHALL BE DONE IN ACCORDANCE WITH THE LATEST

EDITION OF NEC AND ALL OTHER APPLICABLE CODES.

EGN-6 ALL EQUIPMENT AND WIRING THAT MAY REQUIRE SERVICING SHALL

BE COMPLETELY ACCESSIBLE UPON COMPLETION OF PROJECT.

JUNCTION BOXES AND PULL BOXES SHALL BE INSTALLED WHEREVER

REQUIRED FOR A COMPLETE INSTALLATION OF BUILDING ELECTRICAL

SYSTEMS.  SIZE IN ACCORDANCE WITH NEC.

EGN-7 THE CONTRACTOR SHALL COORDINATE WITH ALL OTHER

TRADES/CONTRACTORS FOR A COMPLETE INSTALLATION OF WORK.

EGN-8 THE CONTRACTOR SHALL THOROUGHLY EXAMINE THE PREMISES AND

OBSERVE ALL FIELD CONDITIONS UNDER WHICH THE WORK SHALL BE

PERFORMED.  CONTRACTOR SHALL VERIFY LOCATION OF ALL

EQUIPMENT WITH OTHER TRADES AND OWNER,  REQUIRING

ELECTRICAL CONNECTIONS, BEFORE ANY ROUGH-IN. ANY

DIFFICULTIES IN COMPLYING WITH THE DRAWINGS AND

SPECIFICATIONS SHALL BE BROUGHT TO THE ATTENTION OF OWNER

BEFORE BIDDING.

EGN-9 PROVIDE GROUNDING CONNECTIONS FOR ALL ENCLOSURES, DEVICES

AND EQUIPMENT PERMANENTLY AND EFFECTIVELY IN ACCORDANCE

WITH NEC AND PROJECT SPECIFICATIONS. PROVIDE GROUNDING

CONDUCTOR WITH EACH BRANCH CIRCUIT.

EGN-10 EACH PENETRATION THROUGH WALLS, CEILINGS AND FLOORS SHALL

BE SEALED IN ACCORDANCE WITH ALL APPLICABLE CODES, AND

PROJECT SPECIFICATIONS. SEALANT SHALL BE COMPATIBLE WITH

WALL, FLOOR AND ROOF CONSTRUCTION AND/OR THEIR ASSOCIATED

FIRE RATINGS IN ACCORDANCE WITH IBC AND NFPA.

EGN-11 UNLESS OTHERWISE NOTED, ALL WIRING CONDUCTORS SHALL BE

COPPER, TYPE THWN/THHN INSULATION, RATED FOR 90 DEGREE C.

AND IN METALLIC RACEWAYS.

EGN-12 DRAWINGS ARE DIAGRAMMATIC AND ARE INTENDED TO INDICATE

THE GENERAL ARRANGEMENT. THEY ARE NOT INTENDED TO SHOW

ALL DETAILS OF CONSTRUCTION OR EXACT LOCATIONS OF THE

WORK.

EGN-13 ALL OVERCURRENT PROTECTION DEVICES USED FOR MECHANICAL

EQUIPMENT PROTECTION SHALL BE HACR RATED. CONTRACTOR

SHALL VERIFY WIRE SIZES, C/B AND FUSE RATINGS FOR ALL HVAC

EQUIPMENT, AND BRING TO THE ATTENTION OF THE ARCHITECT ANY

DISCREPANCIES AFFECTING THE WORK PRIOR TO PROCEEDING.

EGN-14 THE CORRECT NUMBER OF WIRES MAY NOT BE INDICATED FOR ALL

CIRCUITS, ONLY THOSE WHERE CLARIFICATION IS NECESSARY.

PROV1DE ALL WIRES NECESSARY FOR THE PROPER FUNCTION OF THE

SYSTEM WHETHER INDICATED ON DRAWINGS OR NOT.

EGN-15 CONDUCTORS SHALL BE INSTALLED CONTINUOUS BETWEEN DEVICES,

WITH SPLICES LOCATED ONLY IN JUNCTION BOXES OR IN CABINETS.

CONDUCTORS SHALL BE OF SUFFICIENT LENGTH TO REACH THE

FARTHEST TERMINAL IN PANELS. A MINIMUM OF 6" LOOPS SHALL

REMAIN WHERE CONNECTIONS OR TAPS ARE TO BE MADE IN BRANCH

CIRCUIT WIRING.

EMERGENCY MUSHROOM PUSH BUTTON (E-STOP)

100% CONSTRUCTION DOCUMENTS 01/14/20221
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SCALE:  1/4" = 1' - 0"

BOILER ROOM - DEMOLITION

DRAWING NOTES:

A. FOR LEGEND AND GENERAL NOTES, REFER TO DRAWING E1.0

B. FOR PANEL SCHEDULES, REFER TO DRAWING E3.1

C. EXISTING CIRCUITING FOR MECHANICAL EQUIPMENT AS SHOWN IS

BASED ON THE INFORMATION PAULCO HAS RECEIVED FROM HOWARD

COUNTY PUBLIC SCHOOL AS AS-BUILT DRAWINGS AND COULD NOT BE

FIELD VERIFIED DURING SCHOOL HOURS.  THE CONTRACTOR IS

STRONGLY RECOMMENDED TO FIELD VERIFY THE BRANCH CIRCUITING

FOR MECHANICAL EQUIPMENT BEFORE WORKING ON THEM.

D. WHERE THE RACEWAYS ARE RUN CONCEALED IN THE WALLS AND/OR

FLOORS AND ARE NOT BEING REUSED, ABANDONED THE RACEWAYS.

CUT AND CAP ON BOTH SIDES.

E. ALL RACEWAYS USED IN BOILER ROOM (UP TO 8 FEET ABOVE FINISHED

FLOOR) SHALL BE GALVANIZED RIGID STEEL RACEWAYS. RACEWAYS

MOUNTED ABOVE 8 FEET ABOVE FINISHED FLOOR CAN BE EMT.

F. SEAL ANY OPENINGS LEFT IN BOILER ROOM WHICH WERE CREATED BY

REMOVAL OF EQUIPMENT AND/OR CONDUITS IN ACCORDANCE WITH

NEC.

G. EACH E-STOP MUSHROOM EMERGENCY SHUT-OFF SWITCH SHALL TURN

OFF ALL THE POWERS TO BOILERS IN CASE OF EMERGENCY.

CONTRACTOR SHALL BE RESPONSIBLE TO PROVIDE ALL WIRING,

RACEWAYS AND OTHER ACCESSORIES TO BOILER CONTROL PANEL AS

REQUIRED FOR COMPLETE WORKING SYSTEM.  SUBMIT THE CONTROL

WIRING DIAGRAM AND SEQUENCE OF OPERATION TO THE ENGINEER OF

RECORD FOR THEIR REVIEW.

SPECIAL NOTES - DEMOLITION:

1. UNLESS OTHERWISE ANY BRANCH CIRCUIT WIRING AND RACEWAY REMOVED, EXISTING

EQUIPMENT AND ASSOCIATED BRANCH CIRCUIT WIRING AND RACEWAY SHALL REMAIN.

2. EXISTING RECEPTACLE AND ASSOCIATED WIRING/RACEWAYS SHALL REMAIN.

3. DISCONNECT AND REMOVE THE BRANCH CIRCUIT WIRING AND RACEWAY FOR BOILER IN ITS

ENTIRETY TO THE SOURCE OF POWER.

4. DISCONNECT AND REMOVE EXISTING STARTER AND ALL ASSOCIATED WIRING AND RACEWAY

TO PUMP AND TO ASSOCIATED PANEL.  SALVAGE THE STARTER FOR REUSE.

5. DISCONNECT AND REMOVE EXISTING SWITCH (EMERGENCY SHUT-OFF) FOR BOILERS AND ALL

ASSOCIATED WIRING AND RACEWAYS.

6. EXISTING DISCONNECT SWITCH AND ASSOCIATED (LINE SIDE) BRANCH WIRING AND RACEWAY

SHALL REMAIN.

7. EXISTING MECHANICAL EQUIPMENT SHALL REMAIN.

8. DISCONNECT AND RELOCATE EX RECEPTACLE TO NEW LOCATION AS SHOWN IN NEW WORK.

PROVIDE ADDITIONAL WIRING AND RACEWAY TO MAKE IT FULLY OPERATIONAL.

9. DISCONNECT THE BRANCH CIRCUIT WIRING AND RACEWAY TO DISCONNECT SWITCH (TO

ALLOW TO PROVIDE CONCRETE PAD).  PROTECT THE WIRING AND RACEWAY DURING

CONSTRUCTION FOR RECONNECTIONS

SPECIAL NOTES - NEW WORK:

1. EXISTING ELECTRICAL EQUIPMENT AND ASSOCIATED BRANCH CIRCUIT WIRING AND RACEWAY

SHALL REMAIN. FOR MORE WORK, REFER TO SCHEDULES.

2. EXISTING RECEPTACLE AND ASSOCIATED WIRING/RACEWAYS SHALL REMAIN.

3. PROVIDE LOCKABLE 30 AMP, 480 VOLT, 3 POLE FUSED DISCONNECT SWITCH IN NEMA 1

ENCLOSURE AND MOUNT ON KINDORF CHANNEL SUPPORTS NEAR THE BOILER.  COORDINATE

WITH REQUIRED ACCESS TO THE BOILERS.  PROVIDE BRANCH CIRCUIT WIRING IN LIQUID

TIGHT FLEXIBLE METAL CONDUIT AND MAKE CONNECTIONS TO BOILER.  PROVIDE BRANCH

CIRCUIT WIRING AND RACEWAY AS INDICATED.

4. PROVIDE NEW (E-STOP) MUSHROOM HEAD EMERGENCY SHUT OFF SWITCH (ONE SWITCH FOR

ALL BOILERS.  PROVIDE ALL WIRING IN MINIMUM 3/4" RACEWAY FOR CONTROLS. WHENEVER

EITHER EMERGENCY SHUT OFF SWITCH IS ACTIVATED, THE POWER TO ALL BOILERS SHALL BE

SHUT OFF.

5. PROVIDE A PLACARD TO READ "EMERGENCY SHUT OFF SWITCH FOR ALL BOILERS".

6. CLEAN, TEST AND INSTALL THE STARTER ON WALL NEAR PUMP.  PROVIDE BRANCH CIRCUIT

WIRING AND RACEWAY AS INDICATED TO PANEL AND TO PUMP.

7. RECONNECT THE WIRING AND RACEWAY TO ASSOCIATED DISCONNECT SWITCH.  PROVIDE

ADDITIONAL WIRING AND RACEWAY AS REQUIRED FOR COMPLETE WORKING SYSTEM.

8. EXISTING MECHANICAL EQUIPMENT SHALL REMAIN.

9. NEW BOILER CONTROL PANEL.  FOR EXACT LOCATION, COORDINATE IN THE FIELD. PROVIDE

ALL CONTROL WIRING IN RACEWAYS TO ALL E-STOP (EMERGENCY PUSH BUTTONS) TO SHUT

DOWN THE BOILERS WHEN ANY E-STOP IS ACTIVATED.

10. PROVIDE 120 VOLT, 1 POLE FRACTIONAL HORSE POWER RATED MANUAL MOTOR STARTER WITH

HOA SWITCH AND THERMAL OVERLOAD PROTECTION.  MOUNT NEAR CIRCULATING PUMP.

PROVIDE BRANCH CIRCUIT WIRING AND RACEWAY AS INDICATED.

11. RELOCATE RECEPTACLE WITH BRANCH CIRCUIT WIRING AND RACEWAY. COORDINATE EXACT

LOCATION AND MOUNTING HEIGHT WITH EQUIPMENT IN THE FIELD. EXTEND THE WIRING AND

RACEWAYS FOR COMPLETE WORKING SYSTEM.

12. EXISTING DISCONNECT SWITCH AND ASSOCIATED FEEDER WIRING AND RACEWAY SHALL

REMAIN.

XX

SCALE:  1/4" = 1' - 0"

BOILER ROOM - NEW WORK

100% CONSTRUCTION DOCUMENTS 01/14/20221
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V.H.

P.G.

-

-

CIRCUIT BREAKER

4+1GW3

MCB

EX GE MAKE, A SERIES PANEL

SURFACE

480Y/277

225 AMP

BOILER ROOM

1

-

EM1

LOCATION:

MINIMUM AIC:

ENCL. NEMA:

PANELBOARD:

NOTES:

VOLTS:

BUS RATING:

MOUNTING:

MAIN O.C. DEVICE OR MLO:

BRANCH CIRCUIT DEVICE:

PHASE (S): WIRES:

CBA

BUS

CB

TA

ITEM DESCRIPTION

C
K
T

P

ITEM DESCRIPTIONWIRES GND C

C
K
T

TAP

CB

WIRES GND C

-

-

-

-

-

-

-

5820

-

-

-

31

-

-
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-

-

37
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-

-

-- - -- -

-- -
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38

40

42

3 40

-- -

-- -

NEW SPARE

1 -

1 -EX SPACE

EX SPACE 1 -

- - -

- - -

EX SPACE

1 -

SPECIAL NOTES:

1. PROVIDE A NEW 50 AMP, 480 VOLT, 3 POLE BREAKER

IN EXISTING SPACES

2. NEW BREAKER SHALL HAVE AIC EQUAL OR GREATER

THAN THE AIC OF EXISTING BREAKERS IN THE PANEL.

3. UP DATE PANELBOARD DIRECTORY TO REFLECT THE

CHANGES MADE UNDER THIS CONTRACT.

4. PROVIDE A NEW 20 AMP, 480 VOLT, 3 POLE BREAKER

WITH SHUNT TRIP IN THE SPACES.

5. DISCONNECT AND REMOVE EXISTING 30 AMP, 3P

BREAKER IN SOPN 8,10,12 AND DISCONNECT AND

REMOVE EXISTING 20 AMP, 3 POLE BREAKER IN SOPN

14,16,18.

6. PROVIDE A NEW 20 AMP, 480 VOLT, 3 POLE BREAKER

WITH SHUNT TRIP.

7. PROVIDE A NEW 20 AMP, 277 VOLT, 1 POLE BREAKER

IN EXISTING SOPN.

X

3

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-- - -- -

-- -

- --

1 20 EX LIGHTING-- -

-- -

1 -

EX SPACE

- - -
EX SPACE

1 - - - -
EX SPACE

1 - - - -
EX SPACE

-- - -- -

-- -

1 -EX SPACE

EX SPACE 1 -

-- - -- -

-- -

1 -EX SPACE

EX SPACE 1 -

-- - -- -

-- -

1 -EX SPACE

EX SPACE 1 -

-- - -- -

-- -

1 -EX SPACE

EX SPACE 1 -

-- - -- -

-- -

1 -EX SPACE

EX SPACE 1 -

- --

3 50EX TRANSFORMER

-- - -- -

- -- 1 20EX LIGHTING

1 20EX LIGHTING

-- - -- - 1 -EX SPACE

-- - -- -

-- -

- -- 3 20EX SPARE

1 20 EX LIGHTING-- -

3 20

-- -

-- -

NEW SPARE-- -

1 20 EX LIGHTING-- -

-

-

CIRCUIT BREAKER

4+1GW3

MCB 400 AMP

EX GE MAKE, A SERIES PANEL

SURFACE

480Y/277

400 AMP

BOILER ROOM

1

-

BH

LOCATION:

MINIMUM AIC:

ENCL. NEMA:

PANELBOARD:

NOTES:

VOLTS:

BUS RATING:

MOUNTING:

MAIN O.C. DEVICE OR MLO:

BRANCH CIRCUIT DEVICE:

PHASE (S): WIRES:

CBA

BUS

CB

TA

ITEM DESCRIPTION

C
K
T

P

ITEM DESCRIPTIONWIRES GND C

C
K
T

TAP

CB

WIRES GND C

-

-

-
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CIRCUIT BREAKER

4+1GW3

MCB 100 AMP

EX GE MAKE, A SERIES PANEL

SURFACE

208Y/120

100

BOILER ROOM

1

-

EMR

LOCATION:

MINIMUM AIC:

ENCL. NEMA:

PANELBOARD:

NOTES:

VOLTS:

BUS RATING:

MOUNTING:

MAIN O.C. DEVICE OR MLO:

BRANCH CIRCUIT DEVICE:

PHASE (S): WIRES:

CBA

BUS

CB
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ITEM DESCRIPTION

C
K
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P

ITEM DESCRIPTIONWIRES GND C

C
K
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- --1 20 -- -

1 20 EX SPARE-- -
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1 20 -- -
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EX SPARE

EX SECIRITY SYSTEM

EX ATC CONTROLS

BOILER CONTROL PANEL

3 50

-- -
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PUMP P-1 (15 HP)3/4"3#10 1#10

5820
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1 2

1 2
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CIRCUIT BREAKER

4+1GW3

MCB 150 AMP

EX GE MAKE, A SERIES PANEL

SURFACE

208Y/120

225 AMP

BOILER ROOM

1

-

BR

LOCATION:

MINIMUM AIC:

ENCL. NEMA:

PANELBOARD:

NOTES:

VOLTS:

BUS RATING:

MOUNTING:

MAIN O.C. DEVICE OR MLO:

BRANCH CIRCUIT DEVICE:

PHASE (S): WIRES:

CBA

BUS

CB

TA

ITEM DESCRIPTION

C
K
T

P

ITEM DESCRIPTIONWIRES GND C

C
K
T

TAP

CB

WIRES GND C
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Jiau2
interior equipment pad

Jiau2
metal roof deck reinforcing

Jiau2
typical roofopening  framing

Jiau2
Text Box
Notes: 
1. All structural steel shall be detailed, fabricated and erected in accordance with the latest Manual of Standard Practice and edition of the American Institute of Steel Construction (AISC) "Specifications for the Design, Fabrication and Erection of Structural Steel for Buildings". Structural steel, of domestic origin, shall conform to ASTM A36, unless otherwise noted. All wide flange beams shall conform to ASTM A 992 grade 50 steel. All round steel pipe columns shall be ASTM Grade B or A501. All square and rectangular steel tube columns shall be ASTM A500 Grade B. All shop and field connections shall be made with ASTM A325 high strength bolts or welding. 
2.  All steels exposed to weather shall be galvanized.
3. Concrete shall be mixed and placed in accordance with the current "American Concrete Institute (ACI 318) Building Code Requirements for Structural Concrete". All concrete to have a compressive strength (f'c) of 3000 psi at 28 days., unless otherwise noted. All concrete exposed to the weather to have a compressive strength of f'c = 4500 psi (6% air entrained, w/c ratio not to exceed .45, minimum cement 564 pounds per cu yd).


Jiau2
conc. pad extension

Jiau2
Text Box
1

Jiau2
Text Box
100% CONSTRUCTION DOUCMENT 

Jiau2
Text Box
01/14/2022

Jiau2
Text Box
TYPICAL DETAILS

Jiau2
Text Box
S1.1

Jiau2
Text Box
   8100 ALADDIN DRIVE

Jiau2
north

Jiau2
Text Box
PROFESSIONAL CERTIFICATION. I  HERE BY CERTIFY THAT THESE DOCUMENTS WERE PREPARED OR APPROVED VY ME, AND I AM A DULY LICENSED ENGINEER UNDER THE LAWS OF THE STATE OF MARYLAND. LICENSE NUMBER 8998, EXPIRATION DATE 02/03/23. 

Jiau2
Text Box
S. J

Jiau2
Text Box
S.J.

Jiau2
Text Box
22181

Jiau2
Text Box
SEE DETAIL
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